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Angela Love
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor, 4922 48th St.
PO Box 2130, Yellowknife, NT Canada | X1A 2P6
May 14, 2018
Dear Ms. Love:
Re: Submission of the Gahcho Kué Mine Interim Closure and Reclamation Plan V.4
(MV2005L2-0015 and MV2005C032)
De Beers Canada Inc. (De Beers) is pleased to provide for review and approval the Interim
Closure and Reclamation Plan V.4. Several components of this plan have been granted ‘interim
approval’ in previous Board decisions. The Objectives were approved on an interim basis on
March 16, 2017 and the Closure Options and Reclamation Research Plan were approved on an
interim basis on September 14, 2017. Approval of the criteria was deferred on February 13,
2018.
De Beers has made every effort to address reviewer comments and recommendations through
each of the multiple previous rounds of review. To assist the Board in tracking how comments,
recommendations, and Board directions have been addressed in Version 4 of the ICRP, we have
enclosed an excel spreadsheet with each of the tables from the Board’s February 13, 2018
letter included as individual tabs. We have with an added column to each table (De Beers
response May 14, 2018) stipulating how each item was addressed. The tables include:
a) Commitments made in the Review Summary Table for the revised closure criteria;
b) Table 1 regarding revised closure criteria;
c) Table 2 regarding closure options;
d) Table 3 regarding Reclamation Research Plans;
e) The Board’s March 16, 2017 decision letter on closure objectives; and
f) Any other changes to the ICRP as result of the above revisions and review processes.
De Beers understands that this is an Interim Closure and Reclamation Plan, applicable during
the Operations Phase of the mine prior to approval of the Final Closure and Reclamation Plan. It
is understood that the Final Closure and Reclamation Plan will involve refinement of criteria as
well as incorporation of the results of ongoing engagement, environmental considerations, and
results from monitoring and research or changing technology/practices.
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1601 Airport Road NE, Suite 300, Calgary, Alberta, T2E 6Z8
T: 403 930 0991 | F: 587 349 7329
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The potential for future refinements however should not hinder or limit the approval of this
Interim plan, which we believe is more than sufficient to guide progressive reclamation,
planning, and research during the operations phase of mining at Gahcho Kué. It is also worth
noting that this ICRP V.4 meets or even exceeds the Guidelines for the Closure and Reclamation
of Advanced Mineral Exploration and Mine Sites in the Northwest Territories (MVLWB/AADNC
2013), which is the guiding document for this plan. We believe we have fully addressed all of
the comments received to date, to the extent possible at this stage of mine development, and
we very much look forward to the approval of this plan.
As always, if you have any comments or questions about this submission, please contact me at
sarah.mclean@debeersgroup.com or 867-688-9227 at any time.

Respectfully,

Environment and Permitting Manager
De Beers Canada Inc.
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De Beers Canada Inc. (De Beers) Gahcho Kué Mine undertook revision of the
Conceptual Closure and Reclamation Plan (CCRP) (De Beers, 2013a) to meet the
requirements for submittal of an Interim Closure and Reclamation Plan (ICRP) to
the Mackenzie Valley Land and Water Board (MVLWB) in accordance with the
Type A Water Licence (MV2005L2-0015, Part J, Item 1). Preparation of this ICRP
followed the Guidelines for the Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories (Guidelines) provided by
Aboriginal Affairs and Northern Development Canada (AANDC) and the Land and
Water Boards of the Mackenzie Valley (AANDC et al., 2013).
Comprehensive planning is fundamental to the successful closure and reclamation
of mine sites. In the Northwest Territories, Closure and Reclamation Plans are
prepared throughout the Mine life as an iterative process to update the preceding
conceptual or interim closure and reclamation plan according to the current mine
operating plan, ongoing public engagement, reclamation research results,
progressive reclamation, and/or advances in mine technology.
This ICRP is considered to be a “living” document, which will undergo refinement
throughout operations and a summary revision near the end of the Mine’s life to
form the Final Closure and Reclamation Plan (FCRP). The level of detail for closure
and reclamation planning contained within the ICRP will continue to increase with
subsequent revisions. Those revisions will incorporate the lessons learned
(Appendix D) from the planned reclamation research and from progressive
reclamation. Future revisions will also reflect the input from all stakeholders
received during ongoing engagement activities.
This plain language summary has been developed to provide stakeholders with a
condensed outline of the ICRP focusing on the planned closure activities, major
uncertainties and how they will be addressed, and notable differences from the
previous CCRP that was submitted in November 2013 during the water licence
process (De Beers, 2013a).

1.2

ORGANIZATION
This ICRP was developed as an iteration of the CCRP (De Beers, 2013a) to
reorganize that document to meet the Guidelines (AANDC et al., 2013), account
for updates to the mine operating plan, advancement in reclamation planning,

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

-2-

May 2018
Version 4

ongoing public engagement, reclamation research results, progressive
reclamation, and/or advances in mine technology. This ICRP also serves to satisfy
Part J, Item 1 of the Water Licence (MV2005L2-0015), and address the
commitments for closure listed in Table 1. The ICRP builds from the previous
CCRP (De Beers, 2013a) to describe the current state of closure planning.
This ICRP was organized according to the Guidelines (AANDC et al., 2013), as
follows:
•

Section 2 – Provides the purpose, scope, and goal of the ICRP, outlines
the closure and reclamation planning team, details the approach for
engagement, and summarizes regulatory instruments (permits,
authorizations and agreements) for closure and reclamation;

•

Section 3 – Provides a description of pre-disturbance conditions and the
current development status of the Gahcho Kué Mine to give an
understanding of baseline conditions for the atmospheric, physical,
chemical and biological environment;

•

Section 4 – Provides a detailed description of the Mine, including the
location, access, site history, site geology, and a summary of the proposed
activities;

•

Section 5 – Provides a detailed description for the permanent closure of
the Mine for each of the mine components (the open pits; mine rock piles;
processed kimberlite (PK) disposal areas; and site infrastructure),
including the expected final conditions. Closure objectives and criteria are
developed also presented for each Mine component. Also discusses
engineering work associated with closure activities, the predicted residual
effects, uncertainties, contingencies, and post-closure monitoring,
maintenance, and reporting are discussed;

•

Section 6 – Provides discussion for progressive reclamation options at the
Mine site;

•

Section 7 – Discusses temporary closure including specific activities in the
event of a temporary closure, and any monitoring, maintenance and
reporting;

•

Section 8 – Provides an integrated schedule of closure activities that
illustrates the closure activities through operations and post-closure
phases of the Mine as described for the detailed descriptions of each
closure activity presented in Section 5;

•

Section 9 – Provides a post-closure site assessment that summarizes how
the residual environmental impacts of the Mine as a whole will be
assessed once the selected closure activities have been completed;

•

Section 10 – Provides an estimate of total liability associated with
permanent closure;
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•

Section 11 – Provides a list of references used in the development of this
ICRP;

•

Appendix A – Provides a glossary of terms and definitions used throughout
this ICRP;

•

Appendix B – Provides a list of acronyms, abbreviations, units, and
symbols used throughout this ICRP;

•

Appendix C – Provides a record that outlines all engagement specific to
closure that has occurred to date for the Mine;

•

Appendix D – Summarizes lessons learned for managing closure and
reclamation at other relevant mine sites; and,

•

Appendix E – Provides a Reclamation Research Plan (RRP) that will be
used to investigate uncertainties (listed in Section 5) associated with mine
closure, and refining the existing closure design to support a final closure
plan.

PROJECT SUMMARY
For the purposes of the ICRP, the Mine site has been divided into four primary
components including: the open pits, mine rock piles, PK disposal areas, and site
infrastructure. General descriptions of the mine components are as follows:
•

Open pits = the 5034 pit, Hearne pit, and Tuzo pit from which kimberlite
will be mined;

•

Mine rock piles = two large piles of waste mine rock named the South and
West Mine Rock Piles;

•

Processed Kimberlite (PK) disposal areas = the two areas where waste
kimberlite will be deposited named the Fine Processed Kimberlite
Containment (PKC) Facility and the Coarse PK Pile; and

•

Infrastructure = the remaining project disturbance including but not limited
to all components of the mine site and airstrip, water management
structures, accommodations, roads, and processing plant.

The three kimberlite ore bodies that will be mined are located beneath Kennady
Lake. A series of water management dykes have been constructed to allow the
dewatering of the overlying sections of Kennady Lake to access the kimberlite
pipes (ore). The 5034 and Hearne pits will be mined first. Overburden waste rock
from these two pits will be placed in two surface piles, the South and West Mine
Rock Piles. PK generated from the 5034 and Hearne pits will be deposited within
the Fine PKC Facility and the Coarse PK Pile. Once the Hearne pit is mined-out,
PK from the other pits will be used as backfill for the Hearne pit. Once the Hearne
pit is fully mined, mining of the Tuzo pit will commence. There will be no backfilling
of the Tuzo pit; rather, in-lake dykes will be breached to fill Tuzo pit with water from
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the water management pond and other areas within the isolated Kennady Lake,
which will be overtopped with natural freshwater and supplemental inflows from
Lake N11 so that meromictic conditions (i.e. a stratified water column with high
salinity water at the bottom) will establish within the filled Tuzo pit. Eventually the
water level of Kennady Lake will be returned to pre-disturbance levels.
Upon closure, the height of the South and West Mine Rock Piles will be
approximately 120 m above the surrounding ground with runoff being directed
towards Kennady Lake. A small proportion of the Potentially Acid Generating
(PAG) mine rock encountered through the Mine life is expected to generate acidity
(<5%; De Beers 2016b); however, any PAG mine rock, in addition to any barren
kimberlite, will be sequestered within the interior of the Mine Rock Piles or will be
underwater when Kennady Lake is re-filled. Till from ongoing pit stripping will be
stockpiled and used to cover PAG rock placed with the interior of the mine rock
piles to further reduce the potential for acid generation. Similarly, non-hazardous
landfill materials and contaminated rock will be placed in each Mine Rock Pile and
overlain by low permeability material such as till and mine rock to reduce infiltration
into these materials (De Beers, 2015a). Coarse PK will also be disposed of within
the mine rock piles.
The fine and coarse PK generated during kimberlite ore processing will be
disposed of at the surface within the Fine PKC Facility and the Coarse PK Pile
early in the Mine’s life. Deposition of PK materials will shift to the Hearne and 5034
pits as those pits become available. Progressive reclamation of the surface PK
disposal areas is planned prior to closure. The Coarse PK Pile will be covered with
mine rock and graded to promote runoff towards Kennady Lake. The Fine PKC
Facility will be covered with coarse PK and mine rock to limit mobilization of the
fine PK. Seepage and runoff will flow from the Fine PKC Facility to Kennady Lake.
Infrastructure (e.g., buildings, equipment, construction materials, etc.) will be
removed from the Mine site at closure. If possible, buildings, equipment and
materials will be shipped off site for reuse, sale, or recycling depending on
economic feasibility. Non-salvageable inert material will be deposited in the landfill.
Earthen structures (e.g., roads, airstrip, pads, laydown areas and water
management structures) will be regraded as needed to re-establish natural
drainage pathways and facilitate wildlife/human travel routes where possible.
Activities to promote natural recovery of vegetation will be completed at the main
Mine site. Specific methods to accelerate the revegetation process will be informed
by research trials completed throughout the mine’s operation.
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MAIN OUTCOMES OF THIS ICRP
Closure success will be evaluated by comparison of the final site conditions against
the developed closure objectives and criteria for each of the mine components.
Both the closure objectives and criteria presented within this ICRP have been
developed through discussions with Aboriginal Parties, regulators, and other
stakeholders over many events throughout the Environmental Impact Review and
regulatory process, in addition to ongoing engagement activities.
Objectives for mine closure at Gahcho Kué were first presented in the Environment
Impact Statement (EIS) Environmental Assessment stage of permitting (De Beers,
2010l) and then within the CCRP (De Beers, 2013a) in the form of Short-Term and
Long-Term Objectives for various site wide, and mine area-specific aspects
closure. These closure objectives, and their potential criteria, were the focus of
discussions at the Closure and Reclamation Workshop completed by De Beers
and project stakeholders in September 2014 (De Beers, 2014a). In conforming to
the updated requirements for closure plans, the closure objectives and criteria
have been revised to better reflect specific definitions outlined by the Guidelines
(AANDC et al., 2013). The revised closure objectives and criteria remained
consistent with previously presented concepts, and were presented for discussion
amongst stakeholders at workshops in February and March of 2016.
Section 5 of the ICRP summarizes the closure objectives, proposed closure
criteria, and associated measurement methods to evaluate achievement of the
criteria. Each set of closure objectives and their associated criteria provide clear,
measurable targets for permanent closure and reclamation at the Mine. At present,
select closure criteria associated with various environmental media do not provide
numerical values as a reclamation target. These values will be developed in the
future when mining operations are underway, and more is known regarding site
conditions to promote the selection of reclamation standards that are considered
achievable.
As the Mine is currently in the initial stages of operation, uncertainties are
associated with the proposed closure activities, their implementation and the
likelihood for successful achievement of the closure objectives. The specific
identified uncertainties are outlined in Section 5, and described in detail within the
RRP within Appendix E. They include:
•

Reclamation methods to facilitate the re-establishment of native
vegetation on the roads, pads, and other infrastructure areas at the Mine
site.
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•

Quality and quantity of seepage at major mine waste areas (i.e. Coarse
PK Pile, Fine PKC Facility, and Mine Rock Piles) in post-closure;

•

Closure options to provide potential benefit for caribou and other local
wildlife;

•

Long-term physical stability and performance as an erosion resistant
barrier of the mine rock covers to be constructed overlying fine and coarse
PK within the Fine PKC Facility and Coarse PK Pile, respectively;

•

Development and stability of the meromictic conditions within the flooded
Tuzo pit and partially backfilled Hearne pit predicted, which will isolate
poor quality water within the flooded Tuzo pit and partially backfilled
Hearne pit; and

•

Water quality within the water management pond (WMP) at the end of
mining, water management options at closure, and the timeline required
for the recovery of the WMP/Kennady Lake water quality to allow
reconnection with the surrounding waterbodies.

Research projects will be developed to address these identified uncertainties, and
improve levels of confidence in the ability of the selected closure activities to satisfy
the closure objectives and criteria. These research projects are described in the
RRP (Appendix E). Like the ICRP, the RRP is considered a living document, and
it will evolve over time based on findings of the initial research tasks and potential
changes to the Mine’s operational activities.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
Table 1
No.
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Summary of De Beers’ commitments for closure at the Gahcho Kué Mine.
Commitment Description

Commitment
Type

Documents/Public
Hearings

Commitment Status

Regulatory

Water Licence
(MV2005L2-0015)
Part J, Item 1

The Licensee shall implement the Interim Closure and Reclamation
Plan as approved by the Board and shall endeavor to carry out
progressive Reclamation of areas as soon as is reasonably practicable.
The Licensee shall submit a revised Interim Closure and Reclamation
Plan upon request of the Board.

Regulatory

Beginning March 31, 2016, and no later than every March 31 thereafter,
the Licensee shall submit an Annual Closure and Reclamation Plan
Progress Report to the Board, which shall be in accordance with the
Guidelines referred to in Part J, item 1 and any other information
requested by the Board.
A minimum of twenty-four (24) months prior to the end of commercial
Operations, the Licensee shall submit a Final Closure and Reclamation
Plan to the Board for approval.
The Licensee shall implement the Final Closure and Reclamation Plan
as approved by the Board.

Regulatory

Water Licence
(MV2005L2-0015)
Part J, Item 2
Water Licence
(MV2005L2-0015)
Part J, Item 3
Water Licence
(MV2005L2-0015)
Part J, Item 4

This Mine ICRP was prepared
using AANDC et al. (2013) as
provided by the MVLWB, and
submitted for Board approval by
September 24, 2016.
Section 4.4.1 presents methods to
reduce the recovery time of
Kennady Lake. Additional methods
will be investigated as described in
Appendix E.
Proposed research for
investigating cover options outlined
in Appendix E.
Section 4.4.2 and 5.2.5 discuss
mine rock pile closure methods
and any implications arising from
geochemical characterization
programs.
Included in Section 6 of this ICRP.

Water Licence (MV2005L2-0015)
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:
Propose methods to reduce the period of time required for the recovery
of the Water Management Pond;
Include a research plan for investigating cover options for the Waste
Rock piles and processed kimberlite; and
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.

Regulatory

Regulatory
Regulatory

De Beers Canada Inc.

Water Licence
(MV2005L2-0015)
Part J, Item 5
Water Licence
(MV2005L2-0015)
Part J, Item 6

At present, no additional requests
from the Board have been made.
The Gahcho Kué Mine Annual
Closure and Reclamation Plan
Progress Report submitted to the
Board March, 2016.
The Gahcho Kué Mine is expected
to operate until 2027. Development
of final closure designs expected to
occur for various mine components
throughout operations to support
completion of progressive

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.
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Commitment Description
The Licensee shall submit a revised Final Closure and Reclamation
Plan upon request of the Board.

May 2018
Version 4
Commitment
Type
Regulatory

Documents/Public
Hearings
Water Licence
(MV2005L2-0015)
Part J, Item 7

Commitment Status

reclamation. Ongoing
communication with stakeholders
will occur to ensure all necessary
review and approval process are
completed.
Gahcho Kué Panel Report of Environmental Impact Review and Reasons for Decision July 19, 2013 Appendix A: Summary of relevant suggestions
and follow-up programs (a)
Suggestion 1
(a) Traditional water uses in Lake N11 (outside of the initial dilution
Management
Gahcho Kué Panel
Construction Water Management
zone) and in all waters downstream of Kennady Lake should not be
and Monitoring 2013, Appendix A
Plan (Version 6) approved by the
affected by Gahcho Kué mining activities throughout construction,
Board April 18, 2016.
operation and reclamation of the mine. Post-closure conditions in all
Aquatic Effects Monitoring
waters in the region, including the refilled Kennady Lake, shall support
Program (AEMP) Design Plan
all traditional water uses. Traditional water uses include:
(Version 5) approved by the Board
Drinking the water.
September 2, 2015 with
Harvesting and consuming fish.
conformance confirmed February
1, 2016.
This ICRP, Section 5.2.3,
Objective KL1.
This means that:
Management
Gahcho Kué Panel
Construction Water Management
(b) Throughout all project stages (construction, operations, closure and
and Monitoring 2013, Appendix A
Plan Version 6 approved by the
post-closure) the Gahcho Kué Project should be designed and
Board April 18, 2016.
managed by De Beers so that the following water quality objectives in
Operational Water Management
Lake N11 or any waters downstream of Kennady Lake are met:
Plan Version 1.0 approved by the
Water quality changes due to Project activities will not substantially alter
Board June 9, 2016.
the suitability of waterbodies to support viable aquatic ecosystems.
Draft Effluent Quality Criteria
Water quality changes due to Project activities will not substantially alter
Report (Lake N11) submitted in
fish health, abundance or diversity or impact the ability of traditional
December 2013 and updated
users to harvest or consume fish.
submitted in April 2014.
Surveillance Network Program
approved by the Board September
24, 2014.
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.

De Beers Canada Inc.
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No.
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Commitment Description
(c) De Beers should monitor conditions, including water and sediment
quality, during the refilling of Kennady Lake to ensure that conditions
are suitable to support aquatic life before re-connecting the lake to the
rest of the watershed.

Suggestion 2
During operations, part of closure planning should include the
identification of potential mechanisms through which full lake mixing
could occur (e.g. weathering, pit wall slumping) and use the results of
ongoing investigations and studies to implement measures such that
chemocline stability will be enhanced. Once mining is complete, the
information gathered should be used to improve the likelihood that
successful pit lake stratification can be achieved over the long-term.

Suggestion 3
During operations, closure planning should identify and develop
methods to reduce the period of time required for recovery of the refilled
Kennady Lake.

May 2018
Version 4
Commitment
Type
Monitoring and
Management

Documents/Public
Hearings
Gahcho Kué Panel
2013, Appendix A

Commitment Status

Monitoring and
Management

Gahcho Kué Panel
2013, Appendix A

Construction Water Management
Plan (Version 6) approved by the
Board April 18, 2016.
Operational Water Management
Plan Version 1.0 approved by the
Board June 9, 2016.
Surveillance Network Program
approved by the Board September
24, 2014.
Groundwater Monitoring Program
(Version 3.1) approved by the
Board June 23, 2015.
This ICRP, Reclamation Research
Plan, Appendix E, Section 4.

Management

Gahcho Kué Panel
2013, Appendix A

Construction Water Management
Plan (Version 6) approved by the
Board April 18, 2016.
Operational Water Management
Plan (Version 1.0) approved by the
Board June 9, 2016.
Draft Conceptual Closure and
Reclamation Plan submitted to
MVLWB on November 28, 2013
This ICRP, Reclamation Research
Plan, Appendix E, Section 5.

Follow Up Program

De Beers Canada Inc.

Surveillance Network Program
approved by the Board September
24, 2014.
Aquatic Effects Monitoring
Program (AEMP) Design (Version
5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.

Commitment Description
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Water and aquatic effects

Commitment
Type
Monitoring

Documents/Public
Hearings
Gahcho Kué Panel
2013, Appendix A

Fish

Monitoring

Gahcho Kué Panel
2013, Appendix A

Barren ground caribou and caribou habitat

Monitoring

Gahcho Kué Panel
2013, Appendix A

Other wildlife and species at risk

Monitoring

Gahcho Kué Panel
2013, Appendix A

Socio-economic

Monitoring and
Management

Gahcho Kué Panel
2013, Appendix A

Developers Environmental Impact Statement and Environmental Impact Review Commitments Table C-8
Socio Economic Commitments - Closure

De Beers Canada Inc.

Commitment Status
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.
Wildlife Effects Monitoring Program
(Version 2) completed May 2014.
Wildlife and Wildlife Habitat
Protection Plan (Version 3.1)
approved by the Board on
September 10, 2014.
Memorandum of Understanding
signed with the GNWT September
2014.
Wildlife Effects Monitoring Program
(Version 2) completed May 2014.
Wildlife and Wildlife Habitat
Protection Plan (Version 3.1)
approved by the Board on
September 10, 2014.
Memorandum of Understanding
signed with the GNWT September
2014.
Socio-Economic Agreement June
28, 2013– Follow-up Monitoring
and Reporting Requirement.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.
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Commitment Description

In the case of temporary closure, De Beers will, where operationally
feasible, collaborate with the GNWT so the GNWT can optimize its
preparedness for NWT resident employees affected by a temporary
closure.
With respect to permanent closure, De Beers will meet legislative
requirements and collaborate with the GNWT leading up to permanent
closure to ease employee transition to new jobs.
De Beers will continue to engage Aboriginal Communities regarding the
Project during all phases and will discuss employee transition to new
jobs leading up to permanent closure as part of its engagement
process.
Three years prior to Closure, De Beers will undertake a study to assess
the effects of closure to assist the company with its planning for Closure
to transition employees.
Traditional Knowledge

Commitment
Type
Management

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
Technical Report
Responses
(November 2012)
GNWT 11
Public Hearing –
December 5, 2012

Commitment Status
This Plan, Temporary Closure
Section 7.0.
This Plan, Permanent Closure
Section 5.0.
Engagement Plan (Version 2.0)
approved by the Board March 30,
2015.
This Plan, Engagement Section
2.4, Record of Engagement
Appendix C.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
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De Beers is committed to considering and incorporating Traditional
Knowledge (TK) into all stages to the Project life: the assessment,
permitting, construction, operations and closure of the Project. This will
be achieved by:
When the results of Traditional Knowledge / Traditional Land Use
(TK/TLU) studies are made available, De Beers will use that information
to further inform impact predictions, to evaluate whether additional
mitigation or refinements to proposed mitigation is needed, and to
identify additional opportunities for incorporating traditional knowledge
into monitoring programs.
Develop annual engagement plans in an effort to meet its commitments.
Continuing to advance engagement activities with communities that will
provide opportunities to discuss the Project and any traditional
knowledge that the community is willing to provide;
Hosting site visits on a regular basis to enable the exchange of
information between elders, TK holders and De Beers staff. Visiting
communities regularly to provide updated information regarding the
project and incorporating an opportunity in this visit for TK holders to
meet with the company to provide expertise and advice.
From time to time, the company will provide community based
workshops as part of the company’s planning processes or to address
specific topics.
Involving elders and students from their home communities together in
on site and field monitoring programs from time to time.
Featuring the events and activities that the company undertakes with
the involvement of elders in the company’s internal newsletters to
employees and in the on-site the cultural centre as a means to sharing
the knowledge and advice of elders with all staff.
Working together with Aboriginal authorities in the development of the
closure plan.

Management

De Beers Canada Inc.

May 2018
Version 4
2010 EIS Section 5
(December 2010)
1st Round
Information Request
Responses (April
2012)
LKDFN 2, 3, 4, and
10
TG 1, 3, 5, 6, 7, 8, 9,
19, and 27
YKDFN 4.43 and
4.44
Technical Sessions
(May 2012)
2nd Round
Information Request
Responses
(September 2012)
LKDFN 1
TG 1
YKDFN 2.3,
Response 2
Technical Report
Responses
(November 2012)
TG 10
YKDFN 12
Public Hearing –
December 5, 2012

Engagement Plan (Version 2)
approved by the Board March 30,
2015.
De Beers met with the Tli Cho’s
Kwe Beh Working Group (KBWG)
to review site progress and caribou
behaviour monitoring.
De Beers hosted AEMP
Workshops on February 10, 2014,
March 19, 2014, and April 8, 2015.
De Beers hosted Fish-Out
Workshop on March 20, 2014 to
seek additional input on Fish-Out
Plans.
De Beers hosted a call with
representatives from Aboriginal
Parties on January 6, 2014 to
review caribou monitoring. De
Beers hosted call with Aboriginal
Parties on February 5, 2014 to
discuss caribou incidents on winter
road.
De Beers hosted a call with
representatives from Aboriginal
Parties and ENR to review
preliminary caribou behaviour
monitoring preliminary results on
April 10, 2014.
De Beers hosted workshop with
Aboriginal Parties, government and
regulators to discuss results of
caribou behavioural monitoring
program on September 23, 2014.
De Beers hosted workshop with
Aboriginal Parties, government and
regulators to discuss closure
objectives on September 24, 2014.
De Beers and Aboriginal Parties
finalized the Ni Hadi Xa Agreement

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.
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Commitment Description

Aquatic Effects Monitoring Program
Monitoring of fish populations will be conducted through the use of
standardized, repeatable methods (e.g., a random, stratified, standard
fish community monitoring program), which will be ratified according to
currently accepted statistical design principles and regulatory and
community guidance and review. The same rigor will be applied to
chemical analyses. The data collected (e.g., presence, relative
abundance, and population statistics of selected fish species) would be
compared to metrics or benchmarks developed for the AEMP,
associated with pre-construction conditions and to predicted effects of
the Project during operations and closure. The AEMP will also
incorporate a response framework, so that adaptive management,
additional mitigation and/or monitoring can be applied, where
necessary. Furthermore, in a post-closure perspective, the presence,
relative abundance, and population data from Kennady Lake would be
used to track fish species re-establishment in Kennady Lake.
The criteria that will be used to evaluate sediment quality in the water
management pond (WMP; Areas 3 and 5) and its acceptability to allow
the reconnection of the refilled Kennady Lake to downstream waters will
be developed during the detailed design phase of the AEMP. The
monitoring program would also include other areas of Kennady Lake
and receiving waterbodies throughout operations and during the refilling
period.

May 2018
Version 4

Commitment
Type

Documents/Public
Hearings

Commitment Status

Monitoring

1st Round
Information Request
Responses (April
2012)
DFO&EC 3b and 4c
Technical Report
Responses
(November 2012)
DFO 14

Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.

Monitoring

1st Round
Information Request
Responses (April
2012)
DFO&EC 51

Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.
Surveillance Network Program
approved by the Board September
24, 2014.

Water Quality

De Beers Canada Inc.

and has pursued implementation of
Ni Hadi Xa.
De Beers participated in the Ni
Hadi Xa Closure Workshop on
February 25 and 26, 2016.
De Beers hosted Closure
Workshop on March 2, 2016.
De Beers hosts annual site visits to
Gahcho Kue and visits Aboriginal
Communities each summer.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.
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Commitment Description
Committed to not allowing changes to water quality that could adversely
affect the drinkability of the water, the fish communities (lake trout,
northern pike, Arctic grayling), or the ability to eat the fish in Lake N11
and Area 8 during operations, closure and post-closure, and in Kennady
Lake in post-closure.

Commitment
Type
Monitoring

Seepage water quality and thermal conditions in the waste storage
facilities will be monitored throughout all stages of the Project. DBCI is
committed to the development of a Mine Waste Management Plan.
De Beers is committed to the development of a monitoring program to
verify the water quality predictions and the effectiveness of mitigation.

Management
Monitoring

If it is identified that the quality of runoff or seepage is worse than
predictions, adaptive management strategies will be triggered to
address the problem.

Management

Prior to, and during the refilling process, De Beers will track the water
quality within Kennady Lake and use adaptive management to make
decisions with respect to dyke removal, in consultation with regulatory
agencies. If monitoring indicates that water quality is not acceptable in
Kennady Lake, De Beers has the option to defer the removal of the
dykes, or restore the dykes, to identify the issue and determine
appropriate mitigation to address the problem.

Management
Environmental
Design
Features

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
2nd Round
Information Request
Responses
(September 2012)
AANDC 2-2
Technical Report
Responses
(November 2012)
AANDC 7
LKDFN 3.2
1st Round
Information Request
Responses (April
2012)
AANDC 16,
Response 1 and 3
1st Round
Information Request
Responses (April
2012)
EC 13
1st Round
Information Request
Responses (April
2012)
DFO&EC 50

Commitment Status
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.

Waste Management Plan (Version
5) approved by the Board January
2, 2016.
Surveillance Network Program
approved by the Board September
24, 2014.
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.
Water Management Plan (Version
6) approved by the MVLWB April
18, 2016.
Operational Water Management
Plan Version 1.0 approved by the
Board June 9, 2016.
Surveillance Network Program
approved by the Board September
24, 2014.
Technical Sessions February 11,
2014 Transcript Contingency
Commitments.
This ICRP, Contingency Plan
Section 5.2.9.4.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
No.
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Commitment Description
De Beers is committed to monitor the site water quality in Areas 3 and 5
during operations, which will receive the loading from the Fine PKC
Facility during closure (i.e. the refilling period) and post-closure.

Commitment
Type
Monitoring

Water quality will be closely monitored during operations and the refilling process, and adaptive management will be implemented as
required to ensure that the final water quality is sufficient to support a
viable and self-sustaining ecosystem that is compatible with the regional
watershed and maintains traditional use of the area prior to
reconnecting the WMP to the downstream watersheds.

Monitoring

Further front-end design will be done on a comprehensive AEMP, with
monitoring to be conducted during construction, operation and closure
phases of the project.
Monitoring data will be compared to predictions and periodically used to
update and re-run models predicting future water quality (Environment
Canada suggests every 3 to 5 years would be appropriate).
At closure, modeling predictions for lake quality will be supplemented
with bioassay testing (chronic and acute) prior to reconnection of
Kennady Lake with Area 8.
Fish and Fish Habitat
De Beers has committed to look for opportunities to restore Area 7
earlier in the mine plan.

Monitoring

Management
Monitoring

No Net Loss Plan

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
1st Round
Information Request
Responses (April
2012)
DKFN 29
DFO&EC 43b
Technical Report
Responses
(November 2012)
AANDC 7
Environment Canada
3.3
Public Hearing December 5, 2012
Technical Report
Responses
(November 2012)
Environment Canada
3.1

Commitment Status

2nd Round
Information Request
Responses
(September 2012)
EC 2
Technical Report
Responses
(November 2012)
DFO 4
Public Hearing –
December 5, 2012

Updated Project Description
submitted to MVLWB on
November 28, 2013.
This ICRP, Reclamation Research
Plan, Appendix E, Section 5.0.

Surveillance Network Program
approved by the Board September
24, 2014.

Draft Effluent Quality Criteria
Report (Lake N11) submitted in
December 2013 and updated in
April 2014.
Surveillance Network Program
approved by the Board September
24, 2014.
Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.

Gahcho Kué Mine
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No.
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Commitment Description
Fish habitat compensation to account for harmful alteration, disruption
or destruction (HADD) of fish habitat associated with the Project will be
developed in consultation with regulatory agencies and Aboriginal
groups.
De Beers is committed to continuing to work with DFO, Environment
Canada and Aboriginal communities on the finalization of options, as
part of the development of the detailed fish habitat compensation plan to
achieve no net loss of fish habitat.
Monitoring will also be conducted to evaluate the effectiveness of
habitat compensation, and will include evaluation of both physical and
biological characteristics.

Commitment
Type
Management
Monitoring

Reclamation and Closure

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
2011 EIS Update
Sections 8 and 10
(July 2011)
2012 EIS
Supplement Section
3 (April 2012)
1st Round
Information Request
Responses (April
2012)
DFO&EC 56, 57, and
58
DKFN 25 and 39
GKP 14
2nd Round
Information Request
Responses
(September 2012)
DFO 2-3 LK 01
2012 Draft No Net
Loss PlanNovember 13, 2012
(Section 8.0)
Public Hearing –
December 5, 2012

Commitment Status
Draft No Net Loss Plan- November
13, 2012 (Section 8.0) to MVEIRB
De Beers met with DFO and
Aboriginal Parties representatives
throughout 2014 to review Habitat
Off-Set Requirements and report
De Beers updating Fish Habitat
Offset Plan.
DFO authorizations obtained in
June 2014 and Phase I of fish-out
conducted June-October 2014.
Phase II of the fish-out completed
in 2015.

Gahcho Kué Mine
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No.
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Commitment Description
Experience gained from closures of the Ekati and Diavik mines will be
used at the Project site to develop a re-vegetation management plan to
support the successful restoration of the site.
Reclamation activities will include:
Implement monitoring and mitigation programs and adaptively manage
to achieve closure objectives.
Removal and disposal of site infrastructure and materials.
To the extent practical, the total amount of area disturbed by Project
activities at any one time will be reduced through the use of progressive
reclamation.
An evaluation will consider the physical aspects of re-vegetation, such
as re-contouring, erosion control techniques, seedbed preparation,
surface roughening, and the use of soil amendments, which collectively
promote natural secondary succession.
Removal or breaching of dykes.
Evaluate opportunities to restore Area 7 earlier in the closure process.
Refilling Kennady Lake.
Breaching of Dyke A that separates Kennady Lake from the
Downstream will only occur once the water quality is at an acceptable
quality as defined in the water licences discharge criteria.
Restoration of navigation.
Reclamation plans will be developed iteratively during the Project in
consultation with Regulators and Aboriginal Authorities.
Traditional knowledge will be considered in reclamation and closure
plans.

Commitment
Type
Management
Monitoring

Soils and Vegetation Monitoring

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
2010 EIS Sections 4,
5, 7, 11, and 12
(December 2010)
2011 EIS Update
Sections 8 and 10
(July 2011)
2012 EIS
Supplement Section
3 (April 2012)
1st Round
Information Request
Responses (April
2012)
DFO&EC 29a, 39,
53b, and 57
DKFN 4
EC 11 and 12
GKP 6 and 14
NRCan 1-8
TC 3
YKDFN 4-40
Technical Sessions
(May 2012)
Technical Report
Responses
(November 2012)
AANDC 7
DFO 6
EC 3.1 and 3.3
LKDFN 3.2
NSMA 1
YKDFN 12
Public Hearing –
December 5, 2012.

Commitment Status
Revegetation - This ICRP,
Reclamation Research Plan,
Appendix E, Section 2.1.
Reclamation activities – This ICRP,
Section 5.0.

Gahcho Kué Mine
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Commitment Description

The monitoring activities associated with Project construction,
operations, and closure, are described below, and are designed to work
in conjunction with other programs.
Identification of areas where vegetation is intact. A general site survey
to identify areas where healthy vegetation is maintained and where
vegetation is showing signs of degradation will be carried out on a
regular basis. Estimates of the extent of intact (undisturbed) and
degraded vegetation will be recorded.
Identification of areas where re-vegetation is required. Disturbed areas
will be identified from the general site survey identified above, as well as
from surveys conducted as part of the monitoring program associated
with the closure and reclamation plan (Section 10). Disturbance
estimates will include descriptions of areas that have been re-vegetated
and an indication of treatment effectiveness. Test plots will be
established at longer-term monitoring stations to evaluate treatment
effectiveness as well.
Implementation of re-vegetation efforts. Areas identified as requiring revegetation (e.g., from the general site survey and/or closure and
reclamation monitoring) will be assigned an appropriate treatment.
Vegetative material (seed or otherwise) will be composed of
non-invasive species. The long-term re-vegetation goal is to facilitate
and encourage the re-establishment of native vegetation. Treatments
will be designed such that they optimize success (e.g., timing will
coincide with favourable weather events).
Survey timing. The timing of the surveys will be planned according to
when the areas were re-vegetated and the potential for soil erosion. For
example, areas with a high potential for soil erosion will likely be
surveyed more frequently following treatment. Test plots will be
established at longer-term monitoring stations.
Water Management

Commitment
Type
Management
Monitoring

De Beers Canada Inc.

May 2018
Version 4
Documents/Public
Hearings
2010 EIS Section 11
(December 2010)

Commitment Status
Vegetation and Soils Monitoring
Program (Version 3) approved
September 10 under Land Use
Permit MV2005C0032.

Gahcho Kué Mine
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Commitment Description
It is anticipated that water column profiles in Kennady Lake will be
monitored during closure and following reconnection with Area 8 to
compare to EIS predictions. If it is identified that water column dissolved
oxygen (DO) concentrations, particularly in the surface 6 metre depth
zone, are worse than predictions, adaptive management strategies will
be triggered to address the problem.

Commitment
Type
Monitoring

May 2018
Version 4
Documents/Public
Hearings
1st Round
Information Request
Responses (April
2012)
DKFN 45

Commitment Status

Aquatic Effects Monitoring
Program (AEMP) Design Plan
(Version 5) approved by the Board
September 2, 2015 with
conformance confirmed February
1, 2016.
This ICRP, Section 5.2.8 and
Reclamation Research Plan,
Appendix E, Section 5.0.
Gahcho Kué Panel Report of Environmental Impact Review and Reasons for Decision July 19, 2013 Appendix C: List of Commitments, Table C-9:
List of additional commitments(a)
Water Quality
De Beers will develop closure and reclamation objectives for the Project Management
Technical report
Objectives - This ICRP, Section
that are consistent with the draft Guidelines for the Closure and
Monitoring
response to
5.2.8.
Reclamation of Advanced Mineral Exploration and Mine Sites in the
AANDC
Engagement – This ICRP, Section
Northwest Territories prepared by AANDC and the Mackenzie Valley
(PR#347 p. 7)
2.4 and Appendix C.
Land and Water Boards, which builds upon the Mine Site Reclamation
Guidelines for the Northwest Territories. Objectives for Areas 2 to 7,
which include the Water Management Pond (WMP), will be developed
as part of the Closure and Reclamation Plan process. De Beers
understands that the development of a Closure and Reclamation Plan
for the Project requires engagement with Aboriginal groups, interested
parties and regulators.
De Beers commits to monitoring the basins of Kennady Lake during
Management
Technical report
This ICRP, Section 5.2.8 and
closure (i.e., refilling of Kennady Lake), including mine pits.
response to EC
Reclamation Research Plan,
(PR#348 p. 3)
Appendix E, Section 5.0.
De Beers commits to consider the traditional uses of the region by
Management
Technical report
Aquatic Effects Monitoring
Aboriginal people in the process to develop the proposed water quality
Engagement
response to TG
Program (AEMP) Design Plan
benchmarks and Site Specific Water Quality Objectives (SSWQOs)
Monitoring
(PR#342 p. 2)
(Version 5) approved by the Board
through the Water License permitting process.
September 2, 2015 with
conformance confirmed February
1, 2016.
Closure
De Beers will commit to working together with Aboriginal authorities in
Technical report
Engagement – This ICRP, Section
the development of the closure plan.
response to TG
2.4 and Appendix C.
(PR#342 p. 7)
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Commitment Description

Commitment
Type

De Beers commits to applying available technologies or management
practices (e.g., appropriately sized and designed screens on the intake
in Lake N11, consistent with that described in the Freshwater Intake
End-of-pipe Fish Screen Guideline), and to following recommended
guidelines during closure to limit the potential for fish species and life
stages from entering Kennady Lake during refilling until it is
demonstrated that the lake can support fish.
De Beers commits to developing a revegetation plan for riparian and
aquatic vegetation as part of the interim closure and reclamation plan
for Kennady Lake. The details of the plan will be developed in
consultation with DFO and would include opportunities for early
implementation. Monitoring of the reestablishment of aquatic vegetation
in the refilled lake will also be included as part of the AEMP.
Gahcho Kué Project Technical Sessions (February 11 to 13, 2014) Commitments
De Beers commits to reviewing options for storing overburden (need to
Management
identify areas where overburden can potentially be stockpiled) and to
incorporating this material into their reclamation and closure planning
where appropriate.

De Beers commits to listen and have an open conversation with
Aboriginal communities about preferences regarding re-vegetation of
mine rock piles.

Engagement

De Beers commits to participating in a Closure and Reclamation
Working Group.

Engagement

De Beers commits to gather and provide existing information on best
management practices for reclamation (specific to vegetation restoration
and vegetation trials).

Management
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Documents/Public
Hearings
Technical report
response to DFO
(PR#352 p. 7)

Commitment Status

Technical report
response to DFO
(PR#352 p. 8)

This ICRP, Reclamation Research
Plan, Section 2.1.

Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 9

De Beers to submitted a Technical
Memorandum on overburden
storage to MVLWB in March 2014
– Completed, submitted on March
4, 2014.
This ICRP, Appendix E, Section
2.1.
This ICRP, Section 2.4 and
Appendix C.

Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 10
Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 11
Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 14

This ICRP, Section 5.2.5.2.

Closure working group initiated Q3,
2016.

De Beers will submit reference list
(as per Technical Session
Transcript February 13, 2014)
submitted in March 2014.
This ICRP, Appendix E, Section
2.1.
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Commitment Description
De Beers commits to confirm and provide the reference to tables in the
EIS comparing baseline and expected post-closure Water Quality in
Kennady Lake.
De Beers commits to update the Closure and Reclamation Plan to
reflect the suggestions (1-3) outlined in the MVEIRB Report of EIR.

Commitment
Type
Management

Management
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Documents/Public
Hearings
Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 15
Gahcho Kué Project
Technical Sessions
(February 11 to 13,
2014) Commitments
– Commitment ID 16

Gahcho Kué Project Technical Sessions (February 11 to 13, 2014) Transcripts Commitments
De Beers commits to undertaking vegetation trials to determine relative
Management
Gahcho Kué Project
success of the effort and to inform best management practices
Technical Sessions
Transcript (February
12, 2014)
Gahcho Kué Project Intervention Responses (April 14, 2014) Commitments
On Day 2 (February 12, 2014) of the Technical Session, De Beers
Engagement
Gahcho Kué Project
committed to participating in a Closure and Reclamation working group
Intervention
(Commitment #9).
Reponses (April 14,
2014) – Response to
ENR_36
Ongoing investigation and research will be undertaken through the Mine Management
Gahcho Kué Project
life on mechanisms to enhance meromixis in the Tuzo pit during the
Intervention
refilling of Kennady Lake.
Reponses (April 14,
2014) – Response to
ENR_38
De Beers is committed to working with Aboriginal Parties and regulatory Engagement
Gahcho Kué Project
agencies on the development of closure goals, objectives, and criteria
Intervention
as part of their Interim Closure and Reclamation planning process.
Reponses (April 14,
2014) – Response to
ENR_39
De Beers agrees to submit a reclamation research plan within six (6)
Management
Gahcho Kué Project
months of the issuance of the Type A Water Licence and Land Use
Intervention
Permit.
Reponses (April 14,
2014) – Response to
YKDFN_7

De Beers Canada Inc.

Commitment Status
De Beers submitted to MVLWB on
February 24, 2014 – Completed,
submitted February 24, 2014.
This ICRP:
MVEIRB Suggestion 1 – Section
5.2.3, Closure Objective KL1
MVEIRB Suggestion 2 – Appendix
E, Section 5.0
MVEIRB Suggestion 3 – Appendix
E, Section 5.0
This ICRP, Appendix E, Section
2.1.

Closure working group initiated Q3,
2016.

This ICRP, Appendix E, Section
4.1.

This ICRP, Section 2.4 and
Appendix C.

This ICPR, Appendix E.
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Commitment Description
De Beers agrees to continue engagement with Aboriginal Parties and
regulatory agencies on closure planning and to this end has agreed to
host a closure workshop at the Gahcho Kué site in 2014.

Commitment
Type
Engagement

De Beers will follow the Guidelines for the Closure and Reclamation of
Advanced Mineral Exploration and Mine Sites in the Northwest
Territories November 2013 (CRP Guidelines).

Management

De Beers has committed to working with Aboriginal Parties and
regulatory agencies on the development of closure goals, objectives,
and criteria as part of their Interim Closure and Reclamation planning
process.

Engagement

De Beers plans to construct and operate the Mine in a safe and
sustainable manner.

Management

Gahcho Kué Project Closure Workshop (September 24, 2015)
An updated prediction for quantities of PAG stored both above and
underwater will be provided in the Interim Closure and Reclamation
Plan.

Management
Monitoring

Expected roads will be identified within the Interim Closure and
Reclamation Plan.

Management

Closure goals, objectives and criteria will be based on MVLWB
guidelines.

Management
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Gahcho Kué Project
Intervention
Reponses (April 14,
2014) – Response to
YKDFN_7
Gahcho Kué Project
Intervention
Reponses (April 14,
2014) – Response to
YKDFN_7
Gahcho Kué Project
Intervention
Reponses (April 14,
2014) – Response to
YKDFN_7
Gahcho Kué Project
Intervention
Reponses (April 14,
2014) – Response to
NSMA_5

Commitment Status

Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 11
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 15
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 22

This ICRP, Section 4.4.2.2.

This ICRP, Section 2.4 and
Appendix C.

This ICRP, Section 2.1.1.

This ICRP, Section 2.4 and
Appendix C.

On-going

This ICRP, Section 4.4.2.4.3.

This ICRP, Section 2.1.1 and
Section 5.0.
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Commitment Description
Predicted waste streams, volumes, and disposal methods will be
included within the Interim Closure and Reclamation Plan.

Commitment
Type
Management

Metrics such as habitat capability and suitability will be considered as
potential evaluation methods during revision of the ICRP.

Management

The water in Kennady Lake will be able to support aquatic life following
the breach.

Management

Gahcho Kué Project Closure Workshop (March 2, 2016)
To provide linkages between monitoring and closure activities.

Mine Rock

De Beers has committed to listen and have an open conversation with
Aboriginal communities about preferences regarding re-vegetation of
mine rock piles.

Mine Rock

Linkage between the planned research and applicable closure
objectives/criteria to be provided in a summary table.

Linkages from
closure
objective/criteri
a to research
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Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 27
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 37
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Discussion no. 44

Commitment Status

Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Commitment Topic
Page 6
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Commitment Topic
Page 9
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Commitment Topic
Page 12

This ICRP, Section 5.2.3, Table
20.

This ICPR, Section 4.4.2.

This ICRP, Section 5.2.3 and
Appendix E, Section 2.3.

This ICRP, Section 5.2.3.

This ICRP, Appendix E, Section
2.3

This ICRP, Section 5.2.3, Table
20.
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Commitment Description
Add additional wording regarding post closure monitoring associated
with fish establishment in Kennady Lake.

Commitment
Type
Fish

Also reference to the Fisheries Authorization regarding Kennady Lake.
Include a commitments table in the ICRP

Commitments

May 2018
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Documents/Public
Hearings
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Commitment Topic
Page 16
Gahcho Kué Closure
Workshop Summary
(September 24,
2014) - Response to
Commitment Topic
Page 25

Commitment Status
This ICRP, Section 5.2.3, Table
20.
This ICRP, Section 2.5.2, Table 2
This ICRP, Section 1.4, Table 1

Notes:
Commitments not related to closure have been removed.
Gahcho Kué Panel. 2013. Report of Environmental Impact Review and Reasons for Decision. EIR 0607-001 Gahcho Kué Diamond Mine Project – July 19, 2013. Yellowknife, NWT.
July 2013.
(a)
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INTRODUCTION
The Gahcho Kué Mine (Mine) is a joint venture of De Beers Canada Inc. (De Beers)
and Mountain Province Diamonds Inc. with participating interest of 51% and 49%,
respectively. De Beers, which operates the Mine, is a wholly owned subsidiary of
the De Beers Group of Companies, which has two shareholders: Anglo American
(85%) and the Government of the Republic of Botswana (15%).
The Mine is located in the Northwest Territories (NWT) centered at 63°25’48” N,
109°12’00” W. The Mine is approximately 280 kilometres (km) northeast of
Yellowknife, and approximately 80 km southeast of the Snap Lake Mine (see
Section 4, Figure 12). Year-round access to the Mine site is by aircraft. Seasonal
ground access to the Mine is provided through the use of the Tibbitt-Contwoyto
winter road (which also services the Snap Lake, Ekati, and Diavik diamond mines)
and 120 km access spur road.
Kimberlite was discovered at the site in 1995 by Canamera Geological on behalf
of Mountain Province Diamonds. De Beers entered into a Joint Venture agreement
reaching a 51 percent (%) interest in the Project in 1997. De Beers received
permits to build and operate the Mine in 2014. Production at the Mine is currently
scheduled to begin in 2017 and to cease operation in 2026 (De Beers, 2015b). The
three phases of the Mine life include construction (2 years), operations (11 years),
and closure and refilling of Kennady Lake (12+ years). A general description of
project activities at the Mine includes the following:
•

Extraction of mine rock and ore from three locations (5034 pit, Hearne pit,
and Tuzo pit);

•

Construction of berms and dykes for water management and
dewatering/drawdown of areas within Kennady Lake;

•

Development, operation, and closure of site facilities and infrastructure
(including the airstrip and pipelines);

•

Use of water for construction and operation activities, including processing
and domestic needs;

•

Disposal of waste and treated domestic effluent;

•

Storage of fuel and explosives;

•

Construction and operation of a winter access road;

•

Exploration activities; and

•

Site closure, including progressive reclamation.

The diamond-bearing kimberlite deposits are located beneath Kennady Lake in
three ore bodies: 5034, Hearne, and Tuzo. The ore bodies begin just below the
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bottom of Kennady Lake and continue downward for more than 300 metres (m).
The ore will be extracted by open-pit mining methods, requiring the alteration of
Kennady Lake by dewatering in order to safely access and mine the ore bodies.
Major mine components will include the open pit workings, mine rock and PK
disposal areas (i.e., South Mine Rock Pile, West Mine Rock Pile, Coarse PK Pile,
Fine PKC Facility), kimberlite ore stockpile, water management structures, potable
water treatment facility, fuel storage facility, roadways, airstrip, storage laydown
areas, and various buildings (i.e. accommodations complex, process plant, etc.).
Detailed descriptions of each mine component and spatial extent of the mine are
provided in Section 4 of this plan.

2.1

PURPOSE AND SCOPE OF THE CLOSURE AND
RECLAMATION PLAN
In the NWT, CRPs are updated throughout the life of the Mine to advance closure
planning from a conceptual plan to a final plan. Each iteration of the closure and
reclamation plan may account for updates to the mine operating plan,
advancement in reclamation planning, ongoing public engagement, reclamation
research results, progressive reclamation, and/or advances in mine technology.
Closure planning is not limited to the development of CRPs, but is a consideration
in many engineering designs for infrastructure, operation and maintenance
activities, and monitoring associated with the Mine.
This document provides the ICRP to satisfy Part J, Item 1 of the Water Licence.
The ICRP builds from the previous CCRP (De Beers, 2013a) to describe the
current state of closure planning.

2.1.1

Guidelines and Regulatory Requirements
In accordance with the joint MVLWB and Indigenous and Norther Affairs Canada
(INAC) (formerly AANDC) Guidelines for the Closure and Reclamation of
Advanced Mineral Exploration and Mine Sites in the Northwest Territories, herein
referred to as Guidelines (AANDC et al., 2013), the development of closure and
reclamation plans is an ongoing process that progresses in level of detail over the
life of a project. For the Mine, a CCRP (De Beers, 2013a) was provided by De
Beers to the Mackenzie Valley Land and Water Board (MVLWB) in November 2013
as part of the Project’s Land and Water Licence Application process. A closure and
reclamation plan is also a requirement of the Type A Water Licence.
In 2014, the Mine’s Type A Water Licence (MV2005L2-0015) and Land Use Permit
(MV2005C0032) were both approved (MV2005L2-0015). The Water Licence
(MV2005L2-0015) included the conditions that an updated ICRP was to be
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prepared and submitted to the MVLWB within 24 months of licence issuance. The
condition is fulfilled by submission of this ICRP document. Future revisions of the
ICRP may be required at the request of the MVLWB. A FCRP is required a
minimum of 24 months prior to completion of the mine’s operational phase. All
conditions included within applicable project licences, permits, and authorizations
are summarized below in Section 2.5.2
As mentioned above, this ICRP was developed to meet the requirements of the
Guidelines. The Guidelines were not finalized for use at time of development of the
CCRP. To conform to these new Guidelines, notable effort was focused on the reorganization of information to follow the prescribed template for a closure and
reclamation plan, the development of new material to align with the Guidelines’
“objectives-based approach to closure planning”, and the refinement of existing
information to ensure an appropriate level of detail has been reached with respect
to the time remaining until closure. More specifically, key revisions made in
development of this ICRP include the following:

2.2

•

Organization of the document and content to conform to the Guidelines;

•

Updated statements of closure objectives for the Mine;

•

Development of a reclamation and progressive reclamation schedule;

•

Updated descriptions of major mine development components and project
alternatives with potential influence on the closure of the Mine, with
rationale for the selected alternative and associated closure activities;

•

Development of a Reclamation Research Plan (RRP);

•

Development of closure criteria for each closure objective;

•

Addition of photographs depicting the original landscape, current
conditions, and a description of the anticipated landscape at final closure;

•

Engagement outcomes and plans for upcoming engagement;

•

Addition of a summary description for completed progressive reclamation
activities;

•

Additional description of potential long-term care requirements and
timelines, including post-closure monitoring and maintenance;

•

Addition of descriptions of the predicted post closure residual impacts and
uncertainties associated with closure; and

•

Addition of closure and reclamation liability cost estimates.

GOAL OF THE CLOSURE AND RECLAMATION PLAN
The overarching goal for the closure vision of the Gahcho Kué Mine is to return the
site and affected areas around the Mine to technically viable and, where
practicable, self-sustaining ecosystems that are compatible with a healthy
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environment and with human activities. This is consistent with the AANDC and
MVLWB standard of reclamation in the NWT (AANDC et al., 2013). Additional sitespecific closure goals may be developed in the future through a process involving
De Beers, stakeholders, reviewers and the MVLWB. The closure goal is supported
by four closure principles: physical stability, chemical stability, no long-term active
care requirements, and future use (including aesthetics and values). These closure
principles guide the selection of closure objectives for each of the various mine
components. Descriptions of each closure principle are provided below. The
closure objectives and associated closure criteria presented in Section 5.2 provide
a detailed description of how achievement of the closure goal/vision will be
assessed. This discussion is presented in Section 5.2.

2.2.1

Physical Stability
Any project component that remains after closure should be constructed or
modified at closure to be physically stable, ensuring it does not erode, subside, or
move from its intended location under natural extreme events or disruptive forces
to which it may be subjected. Closure and reclamation will not be successful in the
long-term unless all physical structures are designed such that they do not pose a
hazard to humans, wildlife, aquatic life, or environmental health and safety.

2.2.2

Chemical Stability
Any project component that remains after closure should be chemically stable;
chemical constituents released from the project components should not endanger
human, wildlife, or environmental health and safety, and should not result in the
inability to achieve the water quality objectives in the receiving environment and
should not adversely affect soil or air quality into the long-term.

2.2.3

No Long-Term Active Care Requirements
Any project component that remains after closure should not require long-term
active care and maintenance. Post-closure monitoring will be conducted for a
defined period of time only. Physical and chemical stability will help ensure this
principle is achieved.

2.2.4

Future Land Use
The site should be compatible with the surrounding lands and water bodies once
closure activities have been completed. Closure objectives have been developed
to ensure that the Mine is returned to such a condition that:
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•

Naturally occurring bio-physical conditions, including any physical hazards
in the area are minimized;

•

The mine site is compatible with the surrounding landscape at closure;

•

The closure condition of the Mine meets the intended level of ecological
productivity and diversity for post-closure;

•

Local community values and culturally significant or unique attributes of
the land are maintained upon development and closure;

•

The level and scale of environmental impact are minimized to acceptable
levels;

•

The land use of surrounding areas, including the proximity to protected
areas, prior to site development are protected; and

•

The Mine supports the safe future use of the area by humans and wildlife.

De Beers Canada Inc. Policies and ISO 14001
Certification
The Gahcho Kué Mine is also guided by De Beers’ internal policies, including the
Sustainable Development Policy (De Beers, 2009). With regards to mine closure
the following principle directly applies: “ensure each mine and facility has a
decommissioning plan that addresses reducing long term environmental and
community impacts, and that these plans are periodically updated together with
provisions for implementation of the final costs of closure.” The Sustainable
Development Policy also commits De Beers to the use of sustainable mining
practices as detailed within the Towards Sustainable Mining (TSM) guiding
principles and practices developed by the Mining Association of Canada (Mining
Association of Canada, 2013).
De Beers’ commitment to minimize the impact of mining on the natural landscape
is also reflected in the fact that the Mine is ISO 14001 certified for Environmental
Management Systems (EMS). The EMS includes detailed site-specific plans that
are developed throughout engagement with communities early in the project
planning stage and are formulated in accordance with established environmental
codes of practice. These plans address soil, vegetation, and wildlife issues, air
quality, waste management, construction monitoring activities, and water and
energy conservation.

2.3

CLOSURE AND RECLAMATION PLANNING TEAM
The closure planning team consists of the following key personnel, and their
respective responsibilities, and does not include the many various mine site
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personnel and external teams that provide focused technical support and/or expert
review to the key lead resources:
•

Regulatory Specialist – planning, coordination, internal and external
communication, documentation, review and water-related environmental
aspects, permits, Traditional Knowledge, engagement with Aboriginal
Parties;

•

Environment Superintendent – regulatory compliance, environmental
monitoring, communication with Lands Inspector, waste management,
environmental site management, planning, ISO certification;

•

Environmental Coordinator – develop and conduct sampling/monitoring
programs development and implementation, interpret data interpretation,
implementation of adaptive management practices, reporting;

•

Environment and Permitting Manager – oversight of permits and licence
applications and environmental monitoring programs, liaison with relevant
stakeholders, letter and report writing associated with permits and
licences, oversight of environmental monitoring programs;

•

Health and Safety Manager – risk analysis for all site activities, contractor
support and management;

•

Human Resources Manager – oversight of human resources, recruitment,
training;

•

Site Manager and Construction Manager – contractor activity oversight
and execution of general earthworks;

•

Process Plant Manager - mine rock, ore, and PK planning and
management;

•

Senior Geotechnical/Projects/Mine Engineer – planning and oversight of
construction, maintenance and performance monitoring associated with
surface infrastructure;

•

External and Corporate Affairs Manager– oversight of community
engagement and media relations with internal and external stakeholders,
oversight and execution and executing of communications plans;

•

Technical Services Manager – oversight of mine engineering, geology,
surveying, communications services;

•

Mining Manager, Administrator and Superintendent – oversight of open pit
mining, planning, design and technical review, and coordination;

•

Engineering Manager and Superintendent – provide site and maintenance
direction for projects and water management; and

•

Program/Project Manager – risk management, quality management,
interface/integration control planning, mine performance and gaps.

•

De Beers has also retained ARKTIS Solutions Inc. (ARKTIS) to provide a
variety of closure and reclamation services including: assisting in the
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preparation of the ICRP and support with closure engagement activities
(e.g. technical workshop). ARKTIS personnel report to the De Beers
Regulatory Specialist.

2.4

ENGAGEMENT
De Beers is committed to engaging with Aboriginal Parties and local regulators
throughout the Mine life in an effort to maximize potential benefits to communities,
and to mitigate potential negative effects. Engagement and communication began
during the Environmental Impact Review (EIR), continued throughout the
permitting phases, and will also continue throughout operations and during the
closure phase. As outlined in De Beers’ Engagement Plan (De Beers, 2015c), De
Beers’ approach to community engagement includes the following guiding
principles:

2.4.1

•

Respect. Respect for each Parties’ unique history, knowledge,
perspective, and culture is the foundation of a positive relationship. Careful
listening, understanding of communication protocols, and following
through on commitments made are important ways of practicing respect.

•

Transparency. Openness, sincerity, and honesty are core values
necessary to genuine engagement. Transparency includes complete
disclosure of information, willingness to address issues as they arise,
willingness to adjust perspectives, and practices as additional information
is provided.

•

Trust. Trust between Parties is vital to the success of engagement
activities. Building trust requires a long-term commitment to the
relationship and to following through on commitments. Engaging parties
before, during, and after each stage or aspect of mine development helps
to build and maintain trust among parties. Engagement will happen early
and often so that all parties are kept informed and feedback can be
incorporated at meaningful stages of project development.

Engagement Events
Community engagement activities have been undertaken since 1998 and are
ongoing. They have included introductory meetings, community workshops, open
houses, public meetings, company funded traditional knowledge (TK) studies, and
site visits. Since the submission of the Environmental Impact Statement (EIS) in
2010, De Beers has continued to actively engage the communities. Results are
documented in the Engagement Plan and Implementation Update (De Beers,
2013b) that was submitted within the Water Licence Application Package.
Engagement events occurring after this time, were documented in the latest
Engagement Implementation Update, which is presented in Appendix C of this
ICRP. Of particular note are two workshops De Beers hosted on Closure, one
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focussed on the Objectives of closure (September 2014) and another on the
Criteria for closure (March 2016). In addition, De Beers participated in a Ni Hadi
Xa hosted workshop on Closure which surveyed closure related topics throughout
the NWT as they relate to the Gahcho Kué project.
Documents and/or presentations related to closure provided at each of the above
events are included in Appendix D. As detailed in the Mine Engagement Plan (De
Beers, 2015c), De Beers will continue to carry out meaningful engagement and
dialogue regarding closure with Aboriginal Parties, and regulators, and will be
refine the CCRP to incorporate these efforts where warranted. At present, annual
engagement efforts include, but are not limited to:

2.5

•

Quarterly meetings with designated staff of each Aboriginal Party (Ni Hadi
Xa, Tlicho Government Kwe Beh Working Group, and Yellowknives Dene
First Nation Lands and Environment Committee);

•

Spring community visits by a delegation of De Beers representatives for a
single day community visit (including Behchoko, Gameti, Wekweeti, Whati,
D’Nilo, Dettah, Yellowknife, Lutsel K’e, Fort Resolution, Hay River);

•

Summer Site visits by Aboriginal Parties hosted by De Beers at the Mine;

•

Workshops on emerging issues; and

•

Ad-hoc engagement on as needed basis.

REGULATORY INSTRUMENTS FOR CLOSURE AND
RECLAMATION
Closure planning must consider requirements that are detailed within a wide
variety of regulatory instruments such as: acts, regulations, policies, permits,
authorizations, and agreements that are developed at Federal, Territorial
government, and company-wide levels.
A summary of the requirements applicable to the Mine are provided in Table 2.

2.5.1

Guidelines and Policy
The overall preparation of this ICRP document was guided by two principle
sources:
•

Aboriginal Affairs and Northern Development Canada (formerly Indian and
Northern Affairs Canada [INAC]) (2007). Mine Site Reclamation Policy for
the Northwest Territories; and
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Mackenzie Valley Land and Water Board, Gwich’in Land and Water Board,
Sahtu Land and Water Board, Wek’èezhìi Land and Water Board, and
Aboriginal Affairs and Northern Development Canada (AANDC et al.,
2013). Guidelines for the Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories.

These sources provide a framework for the ICRP outline, and are a valuable
source of information regarding appropriate level of detail, suggested content, and
general recommendations for successful closure planning. Other documents that
have provided guidance, protocols and framework for mine closure include:

2.5.2

•

Towards Sustainable Mining (TSM) guiding principles and practices
developed by the Mining Association of Canada (Mining Association of
Canada, 2013); and

•

ISO 14001: 2015 International Standard for Environmental Management
Systems.

Licences, Permits, Authorizations, Agreements
De Beers holds a number of permits, authorizations and agreements, which it must
adhere to with respect to both operational, and closure activities at the Mine. A list
of the instruments most applicable to closure planning that are currently held, in
addition to those that may be required for project development and closure, are
presented in Table 2 below.

Table 2

Regulatory permits, licences and authorizations applicable to the Gahcho
Kué Mine.

Permits,
Legislation
Agency
Expiry and Tenure
Authorizations and
Agreements
Planning, Design & Preparation for Environmental Assessment Phase & Environmental
Monitoring
Archaeological
NWT
Prince of Wales Northern
Issued annually as needed
Research Permit 2014- Archaeological
Heritage Centre,
for archaeological research
004
Research Act
Department of Education,
during any phase that
Culture and Employment,
research is deemed
GNWT
necessary.
Wildlife Research
NWT Wildlife Act
Department of
Expiry December 31, 2016
Permit WL 500291
Environment and Natural
Permit will be needed for
Resources, GNWT
each phase of mine life for a
wildlife monitoring plan.
Permits are issued annually.
Scientific Research
NWT Research
Aurora Research Institute
Expiry December 31, 2016
Licence 15582
Act
As needed for Socioeconomic and Traditional
Knowledge field work and
investigations, and aquatic
and wildlife effects
monitoring plans.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
Permits,
Authorizations and
Agreements

Legislation

Agency

Construction/Operation/Closure Phase
Surface Leases:
Territorial Lands
75N/6-2-2, 75N/6-3-2,
Act and
75N/6-5-2, 75N/6-7-2,
Regulations
75N/6-8-2
Mineral Leases:
NT-4199, NT-4200,
NT-4201
NT-4341
Type A Water Licence
MV2005L2-0015

Class A Land Use
Permit MV2005C0032

Quarry Permit
2015QP0002

Fisheries Authorization
no. 03-HCAA-CA600057.1 for the
destruction of habitat
associated with the
following activities:
Dewatering of
Kennady Lake and
Lake D1
Construction of dykes
Licence to Fish for
Scientific Purposes S15-/16-3000-YK
Approval of Waste
Dump, Dam, or
Impoundment Plan
Hazardous Waste
Generation, Transport
and Storage Permit
NTG537
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Expiry and Tenure
Licences are issued
annually.

GNWT, Lands Department

Territorial Lands
Act
Northwest
Territories and
Nunavut Mining
Regulations
Mackenzie Valley
Resource
Management Act
Northwest
Territories Waters
Act
Northwest
Territories Waters
Regulations
Mackenzie Valley
Resource
Management Act
Mackenzie Valley
Land Use
Regulations
Territorial Lands
Act
Territorial
Quarrying
Regulations
Fisheries Act

Mineral and Petroleum
Resources Directorate,
Aboriginal Affairs and
Northern Development
Canada

Fisheries Act
NWT Fisheries
Regulations

Fisheries and Oceans
Canada, Fish Habitat
Management

Mine Health and
Safety Act
(Territorial)
Canadian
Environmental
Protection Act

GNWT, Chief Inspector,
Workers Compensation
Board.
Department of
Environment and Natural
Resources Canada

Mackenzie Valley Land
and Water Board

Expiry August 31, 2035 (in
approval process).
Maximum 21 year lease for
winter access road then
renewal to cover final years.
Expiry:
July 15, 2023
July 17, 2023
Initially issued from AANDC
for 21 years; renewable for
a further 21 years.
Expiry September 30, 2028
Renewable for additional
years to cover remaining
phases of mine life (Licence
tenure in renewals may be
variable as dictated by the
MVLWB).

Mackenzie Valley Land
and Water Board

Expiry August 10, 2019
Permits generally issued for
five years, possibility for
extension to seven years
with renewal thereafter.

Aboriginal Affairs and
Northern Development
Canada

Expiry January 8, 2018, or
when the approved quantity
of material has been
removed.

Fisheries and Oceans
Canada, Fish Habitat
Management

Expiry December 31, 2020
for completion of habitat
destruction and
compensation.
Further authorization
needed at each stage of
renewal of Water Licence or
Land Use Permit, if fish
habitat is harmfully altered,
disrupted, destroyed.
Renewed annually.
Granted for Kennady Lake
fish-out (completed August
2015).
Awaiting approval.

De Beers Canada Inc.
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Permits,
Authorizations and
Agreements
Hazardous Waste
Storage Permit
NTR138
Explosive Storage,
Explosives Handling,
Magazine Permits
2015-0105-0106-0107
Permit to Store
Detonators 2015-0104
Registration of Fuel
Storage Tanks

Legislation

Agency

Expiry and Tenure

Canadian
Environmental
Protection Act
Mine Health and
Safety
Regulations
(Territorial)

Department of
Environment and Natural
Resources Canada
GNWT, Chief Inspector,
Workers Compensation
Board.

Granted, no expiry
indicated.

Canadian
Environmental
Protection Act

Granted, no expiry
indicated.

Approval to Transport
Dangerous Goods

Transportation of
Dangerous Goods
Act

Environment Canada with
cooperation from
Aboriginal Affairs and
Northern Development
Canada
Transport Canada

Ni Hadi Xa Agreement

2.5.3

Tlicho government, the
North Slave Métis
Alliance, NWT Métis
Nation, Lutsel K’e Dene,
and Deninu Kué First
Nation.

Expiry December 31, 2020
Long-term authorization
needed for all phases of
mine until closure is
complete.

Undergoing renewal.
Long-term authorization
needed to transport
dangerous goods for all
phases of the mine until
closure is complete.
One year past the end of
active closure.

Conformance with Type A Water Licence Conditions
A tabular summary demonstrating how this ICRP satisfies the conditions of the
Water Licence (MV2005L2-0015) is provided in Table 1. Implementation of this
ICRP further satisfies the requirements of the Land Use Permit (MV2005C0032)
through conformity to the Guidelines.

2.5.4

Land Lease and Land Use Permit Requirements
The Gahcho Kué Mine operates within five adjoining Land Lease parcels
administered by the GNWT. The Land Lease requirements overlap with those
outlined in the Water Licence (MV2005L2-0015), with an additional requirement
that addresses the “deposit and maintenance of financial security deposit”.
Financial security estimates are summarized in Section 10 of this document.
The Land Use Permit (MV2005C0032) also includes conditions specific to the
development of an ICRP, and execution of the approved reclamation activities
within a specified timeline. These requirements are satisfied through conformance
with conditions detailed in the Water Licence (MV2005L2-0015), which are
addressed in Table 1.
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Department of Fisheries and Oceans Authorizations
The reclamation plan for the Gahcho Kué Mine includes components to establish
and maintain fish habitat structures as per the Department of Fisheries and Oceans
(DFO) No Net Loss Principle (Department of Fisheries and Oceans Canada, 2013).
The finalization of options for fish habitat compensation to account for harmful
alteration, disruption, or destruction of fish habitat associated with the Project has
been developed in consultation with regulatory agencies. The current draft
Offsetting Plan (formerly “No Net Loss Plan”) (Golder, 2012) for the Mine includes
the development of two habitat compensation options:
•

The first is habitat enhancement through development of new trout
spawning and nursery habitat in Kennady Lake, while mining is underway,
so that high quality fish habitat is in place when Kennady Lake is refilled
at closure.

•

The second option is the Redknife Bridge Culvert rehabilitation to allow for
the passage of fish to the upstream reaches of the Redknife River. The
rehabilitation of the culvert has the ability to provide more fish habitat than
is being lost by the Mine.
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PROJECT ENVIRONMENT
The subsequent sections provide a description of the baseline atmospheric,
physical, chemical, biological, and cultural components of the Gahcho Kué Mine
(Mine) environment. The descriptions provide a brief summary of the baseline
conditions characterized within the Mine’s Environmental Impact Statement (EIS)
(De Beers, 2010b) and Mine Plan (Hatch, 2014a). Where possible, updates of the
current site conditions, based on results of various follow-up studies and/or
monitoring programs have been provided. It should be noted that the geographic
extent of regional and local study areas may vary across the topics discussed
within this section. Defined limits of the study areas, in addition to detail regarding
the methodology and results of completed baseline studies, are described within
the EIS (De Beers, 2010b).

3.1

ATMOSPHERIC ENVIRONMENT

3.1.1

Climate
Prior to 2009, meteorological data from the Yellowknife monitoring station operated
by the Meteorological Service of Canada were used to support development of the
EIS (De Beers, 2010c). However, meteorological data have been intermittently
collected at the Gahcho Kué Mine since 1998 utilizing a temporary meteorological
station to collect temperature, humidity, wind speed, wind direction, barometric
pressure, rainfall, and solar radiation data.
Supplemental climate and hydrology baseline data were collected following the
release of the EIS document in 2011 (De Beers, 2010b). This data included
supplemental snow survey information, the development of hydrographs and
bathymetric surveys for additional waterbodies, and watershed assessment for two
proposed reference lakes. Detailed descriptions of this specific work is presented
within De Beers (2012a).
The Meteorological Monitoring Plan was approved by the MVLWB in December
2014, and subsequently, two permanent meteorological stations were set up in
July 2015 to continuously collect temperature, wind speed and direction,
precipitation, relative humidity, solar radiation and evaporation data collection. The
monitoring stations are shown in Figure 1.
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Overview of air quality and meteorological monitoring stations at the Mine
(De Beers, 2015d).
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Temperature
The climate at the Mine is considered sub-Arctic, characterized by short, cool
summers and long, cold winters. Measurement of surface air temperatures at the
mine site began in 1998, and currently both the meteorological and hydrometeorological monitoring stations record temperature data. Results are reported
annually within the Annual Land and Water Licence Report.
Due to temporal limitations in the compiled air temperature dataset, a modelled 30year average for 1980 to 2009 of climate data from the Yellowknife monitoring site
was derived to provide a long-term weather record for use in establishing baseline
climatic conditions in the Study Area that provides context when evaluating
projections of future changes in climate (De Beers, 2010c).
Monthly mean air temperatures at Lupin Combined (Lupin Airport and Contwoyto
Lake stations) were also used to derive long-term air temperature characteristics,
as presented in Figure 2. Temperatures typically fall to below freezing by early
October and remain so until mid- to late May. Monthly mean temperatures persist
below -20°C from December through March, with daily means occasionally
reaching below -40°C. On average, January is the coldest month, but the most
extreme low temperatures tend to occur in February. The warmest month is July
with a mean temperature of about 12°C.
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Figure 2

3.1.1.2

Monthly mean air temperatures at Lupin Combined (Lupin Airport and
Contwoyto Lake stations), period of record 1959 to 2005 (De Beers, 2010d).

Precipitation
Precipitation data used in the baseline and future climate assessment conducted
(De Beers, 2010c) for the Gahcho Kué Mine were derived from the daily, monthly,
and annual precipitation series from the Yellowknife climate monitoring station.
The methodology used to evaluate projections of future changes in climate using
the baseline period is described in detail by De Beers (2010b). Precipitation at the
mine site, including rainfall, snowfall, and total precipitation, was characterized by
applying regional adjustments to the Lupin Combined data set for the period 1959
to 2005 (De Beers, 2010d). The mean values of monthly rainfall, snowfall, and
precipitation are presented below in Figure 3. Measured mean annual precipitation
in the region is approximately 270 mm with about half falling as snow during the
October to May winter period.
It rains most often in September at the Mine location, with the highest monthly total
recorded in August. Based on 2004/2005 data, there was substantial seasonal
variability in relative humidity at the Mine, with median values ranging from 70% in
summer to near 90% in fall. In all hours and all months, the maximum relative
humidity can be near 100%. Minimum values tend to be highest in winter months
and lowest in the summer during the afternoon.
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Derivation of additional precipitation data sets, such as extreme precipitation rates,
runoff, and evaporation, were also completed as part of the EIS (De Beers, 2010c),
and used in the water balance and management of the Mine (Hatch, 2014a).
Currently, the meteorological and hydro-meteorological monitoring stations at site
collect precipitation data. Results are reported annually within the Annual Land and
Water Licence Report.
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Figure 3

3.1.2

Mean monthly precipitation derived for Gahcho Kué based on precipitation
data for Lupin Combined, period of record 1959-2005 (De Beers, 2010d).

Air Quality
In addition to meteorological monitoring, air quality at the Gahcho Kué Mine is
monitored as per the Air Quality Monitoring and Emissions Management Plan. This
includes particulate monitoring, dustfall and passive gas monitoring. A summary of
results are compiled and submitted annually with the Annual Land Use Permit and
Water Licence Report.

3.1.2.1

Particulate Monitoring
Suspended particulate matter (fine dust) emissions can be generated by wind
erosion of local landscapes, removal and displacement of rock and overburden
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from the mining pits, movement of vehicles/equipment, airstrip activities,
construction activities, the combustion of diesel fuel, and solid waste incineration.
Particles small enough to readily enter the lungs and bronchi of the lower
respiratory tract are of the most concern. These particles are typically PM 2.5
(particulate matter less than 2.5 micrometers in aerodynamic diameter).
Initial particulate concentration monitoring was completed during the summers of
2004 and 2005 to assess the baseline air quality at the Gahcho Kué Mine. As noted
in the EIS (De Beers, 2010e) however, due to the impact of nearby forest fires
during this time, problems were experienced with detection limits and data
inconsistencies. As such, the 2004 and 2005 data were determined to be invalid
and were subsequently replaced by estimates derived from measured data for
regional monitoring stations. Measurements that most accurately represent
background concentrations of particulate matter at the Mine were collected from
the research station at Daring Lake between 2002 and 2006. Particulate matter
was measured as PM2.5 and PM10 (particulate matter with particle diameter
nominally smaller than 10 µm). A representative value for the background PM 2.5
concentration at the Mine location is 1.9 µg/m 3 (De Beers, 2010e). The PM10
concentration that best represents conditions at the Mine is 3 µg/m3. The
representative background value of total suspended particulates is 7.1 µg/m 3,
based on data collected at Snap Lake from 2001 to 2004.
A particulate monitoring station is located near the Mine boundary on the east side
of the Mine as shown in Figure 1, to account for the areas of predicted higher
concentrations of particulates and combustion-based emissions, and site
accessibility. Monitoring includes 24-hour average values of total suspended
particles (TSP) and PM2.5 sampled year-round. The Mine will comply with the
applicable NWT Ambient Air Quality Standards, Canada Wide Standards and
National Air Quality Objectives for TSP (24-hour and annual), PM2.5 (24-hour), and
nitrogen dioxide (NO2) (1-hour, 24 hour and annual) (GNWT 2014; CCME 2000;
CCME 2000a; CCME 2001; Environment Canada 1981).
In its EIS, De Beers used air quality modelling to predict changes to air quality from
both Mine and regional emission sources for the Mine. For both construction and
operations phases, exceedances of the NWT air quality standards for maximum
24 hour particulate concentrations were predicted to occur for up to 325 days per
year or 89% of the time. Due to the conservative nature of the estimations for the
Mine, it is expected that the actual particulate concentrations at the Mine will be
lower than predicted, closer to the concentrations measured at other diamond
mines (i.e. Snap Lake, Ekati). These exceedances are expected to be a non-issue
at closure since the major sources of dust generation (i.e. vehicles, blasting, etc.)
are primarily from operations and will no longer be present. Updates to the air
quality assessment were completed in 2012 to account for revisions to the project
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description (De Beers, 2012b). Additionally, evaluation of extraction (mine
production) rates and its impacts on air emissions were discussed in the De Beers’
Detailed Alternative Analysis Report (De Beers, 2012c).

3.1.2.2

Dustfall
Total dustfall, fixed dustfall, and metals concentrations are sampled at monitoring
locations positioned along a west-southwest oriented transect from the edge of the
proposed mine footprint. Dustfall monitoring locations were established in August
2013 and are presented in Figure 4. Initial dust collection measurements gave a
mean deposition rate of approximately 19.8 mg/100 cm2/30 d for 2013 and 2014.
Values ranged from below 5.0 to 35.4 mg/100 cm 2/30 d for fixed dustfall. Results
of the dust collection analysis showed variation among sampling areas and
periods. The analyzed metal concentrations were below detection limits (DLs) or
detected at trace amounts. Monitoring results for pre-construction conditions were
reported in 2013 (Golder, 2014a) and 2014 (Golder, 2015) in the Vegetation and
Soils Supplemental Monitoring Reports.
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Overview of dustfall monitoring stations at the Gahcho Kué Mine De Beers (De Beers, 2010e).
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Passive Gas Monitoring
The main sources of NO2 emissions from the Mine are the power plant,
incinerators, and mining fleet. The passive gas monitoring program will include
monthly sample collection for NO2. Sampling will be conducted using “charged”
cartridges containing material that is both reactive and selective to the target
gases. The passive samplers will be exposed for a nominal period of 30 days
beneath a protective shelter before they are retrieved, replaced and sent to the
laboratory for analysis. The proposed passive NO2 monitoring stations are colocated with some dustfall monitoring stations as well as the meteorological station
Estimated background concentrations of gaseous compounds at the Mine, based
on measurements in four NWT communities, are 5.7 µg/m 3 for nitrogen dioxide
(NO2), 2.6 µg/m3 for sulphur dioxide (SO2) and 53 µg/m3 for ozone (De Beers,
2010e). The 2012 Updated Air Quality Assessment further estimated a carbon
monoxide concentration of 116.5 µg/m3 (De Beers, 2012b).

3.1.3

Emissions
Emission rates of greenhouse gas, fugitive dust, and combustion emission sources
are also estimated. Emission calculations are based on fuel consumption and
emission factors for the equipment at the Mine. Table 3 below summarizes the
annual emission rates from the proposed Mine, with a breakdown for each
contributing component, the total emissions from the Snap Lake Mine, as well as
a section of the Winter Access Road connecting the Mine to the Tibbitt-toContwoyto Winter Road for comparison. The average annual total greenhouse gas
(GHG) emissions for the Mine are summarized in Table 4. In the EIS (De Beers,
2010e), De Beers predicted the only exceedance of air quality objectives would be
from NO2 for up to two days per year. However, the high predicted concentrations
are due to close proximity of haul truck exhaust emission sources and is not
expected to cause exceedance during closure. To account for revisions to the
project description, an update to the air quality assessment was completed in 2012.
Revised emission rates, particularly for the particulate emissions (i.e. TSP, PM10,
and PM2.5) for the Application Case listed in Table 3, are reported in De Beers
(2012b).

Table 3

Summary of Mine and Regional Annual Emission Rates (De Beers, 2010e).

Source
Baseline Case
Snap Lake Mine
Application Case
Gahcho Kué Mine
Generators

I Emission Rate [t/d]
I SO2

I NOx

I CO

I TSP

I PM10

I PM2.5

I 0.304

I 8.673

I 3.014

I 0.502

I 0.251

I 0.166

I 0.041
I 0.001

I 4.600
I 2.692

I 2.488
I 0.715

I 8.625
I 0.059

I 2.163
I 0.048

I 0.407
I 0.047
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Emission Rate [t/d]
SO2
NOx
0.000
0.007
0.004
0.004
0.003
1.638
0.032
0.256

Auxiliary boiler
Waste incinerator
Mine fleet
Drilling and
Blasting
Loading/unloading
Bulldozing
Crushers
Conveyors
Aggregate plant
Wind erosion
Grading
Road dust
Winter Access
0.000
Road
Drained lakebed
Snap Lake Mine
0.304
Total
0.345
Construction Scenario
Gahcho Kué Mine 0.025
Generators
0.000
Waste incinerator
0.004
Mine fleet
0.002
Drilling and
0.019
Blasting
Loading/unloading
Bulldozing
Aggregate plant
Wind erosion
Grading
Road dust
Winter Access
0.000
Road
Drained lakebed
Snap Lake Mine
0.304
Total
0.330
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CO
0.002
0.012
0.532
1.226

TSP
0.001
0.008
0.080
0.064

PM10
0.001
0.008
0.080
0.032

PM2.5
0.000
0.008
0.078
0.003

0.003

0.001

0.224
0.023
0.030
0.077
0.062
0.216
0.312
7.155
0.000

0.106
0.003
0.013
0.028
0.024
0.108
0.091
1.464
0.000

0.016
0.002
0.011
0.028
0.018
0.016
0.010
0.146
0.000

8.673
13.273

3.014
5.502

0.312
0.502
9.127

0.156
0.251
2.414

0.023
0.166
0.573

1.909
0.897
0.004
0.847
0.156

1.267
0.238
0.012
0.279
0.735

2.810
0.020
0.008
0.043
0.041

0.806
0.016
0.008
0.043
0.020

0.169
0.016
0.008
0.042
0.002

0.005

0.002

0.093
0.018
0.062
0.185
0.156
1.967
0.000

0.044
0.002
0.024
0.092
0.046
0.402
0.000

0.007
0.002
0.018
0.014
0.005
0.040
0.000

8.673
10.582

3.014
4.281

0.216
0.502
3.311

0.108
0.251
1.057

0.016
0.166
0.336

Notes:
t/d = tonnes per day; SO2 = sulphur dioxide; NO2 = nitrogen dioxide; CO = carbon monoxide; TSP = total suspended
particulate; PM10 = particulate matter nominally less than or equal to 10 micrometres aerodynamic diameter; PM2.5 =
particulate matter nominally less than or equal to 2.5 micrometres aerodynamic diameter
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Table 4 Summary of Average Annual Estimates of Greenhouse Gas Emissions for Gahcho Kué
Mine (De Beers, 2010e).
Source
Mining equipment
Generator stacks
Boiler stack
Incinerator
Total

CO2 Emissions
(kt CO2 eq)
42.20
49.80
2.91
1.41
96.33

N2O Emissions
(kt CO2 eq)
5.40
2.32
0.14
0.07
7.92

CH4 Emissions
(kt CO2 eq)
0.05
0.05
0.00
0.00
0.11

Total CO2 eq
(kt CO2 eq)
47.7
52.2
3.1
1.5
104.4

kt CO2 eq = kilotonnes of carbon dioxide equivalent; CO2 = carbon dioxide; N2O = nitrous oxide; CH4 = methane.

3.2

PHYSICAL ENVIRONMENT

3.2.1

Topography and Surface Hydrology
The topography of Gahcho Kué is described as gently rolling hills, boulder fields
with occasional rocky ridges, bedrock outcrops, wet depressions and small ponds
(De Beers 2010a). Surficial soils in the plant site area are typically ice-rich
permafrost consisting mainly of sand and gravel with varying quantities of
boulders. The elevation at Kennady Lake varies between 400 and 550 metres
above sea level (masl) but is generally flat.
The Mine site is located in the Sub-Arctic Precambrian Shield hydrologic region,
which extends in a narrow band across the northeast end of Great Slave Lake and
trends northwest to, and including, Great Bear Lake. The Mine is further located
within the Kennady Lake watershed, a small headwater lake of the Lockhart River
watershed in the NWT. Kennady Lake drains north for approximately 70 km
through Kirk Lake and into Aylmer Lake located on the main stem of the Lockhart
River. The Lockhart River then drains southeast from Aylmer Lake through Clinton
Colden and Artillery lakes into the East Arm of Great Slave Lake. The Kennady
Lake watershed (37 square kilometres) comprises approximately 0.14 percent (%)
of the 27,500 square kilometre (km2) Lockhart River watershed.
Kennady Lake receives runoff from smaller tributary watersheds, each of which
typically contains a series of small lakes with interconnecting channels, through
which tributary runoff is conveyed before it reaches Kennady Lake. Regional
drainage at the Mine, including the boundaries and size of internal sub-basins, is
shown in Figure 5.
Within the Kennady Lake watershed, lakes generally comprise greater than 35%
of the landscape. Approximately 30% of the Local Study Area (LSA) is occupied
by lakes and ponds, 54% is accounted for by complexes where morainal landforms
dominate, 15% is dominated by bogs and bog complexes, and 0.3% by eskers.
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Other terrain types occur less frequently. The main terrain types are bedrock
outcrops that commonly occur within morainal terrain and fluvial channels, linking
numerous waterbodies in the area. The largest sub-basin contributing flows to
Kennady Lake is approximately 1,400 hectares (ha) while the smallest sub-basins
drain less than 20 ha. Channels at the outlets of small headwater lakes may be
poorly defined and flow through organic substrates, mostly without the well-defined
cobble and boulder bed, typical of the medium to larger channels in other
watersheds.
It is predicted that Mine activities will result in increased surface elevations in four
lakes located adjacent to Kennady Lake during operations (i.e. Lakes E1, D2, D3,
and A3) (De Beers, 2010f) (see Figure 1 for locations).
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Figure 5

Kennady Lake watershed and sub-watershed boundaries (De Beers, 2010d).

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

3.2.2

- 50 -

May 2018
Version 4

Geology
The Mine site is located in the southeastern terrain of the Slave Geological
Province of the Canadian Shield. The information described in this section is
summarized from Section 3 of the Mine EIS Supplement (De Beers, 2012d).
Additional details regarding the permafrost, geologic hazards and hydrogeology
are discussed within Section 3.2 above.
The topography of the area includes gently rolling hills with occasional wet
depressions and small ponds. The dominant deposit types in the LSA are bedrock
(granite), morainal (till mainly less than 1 m thick), glaciofluvial (including eskers),
and organic (bog peat and fen peat). Water-laid (fluvial) and aeolian sediments are
of minor occurrence in the LSA. Four upland landform types were recognized
within the LSA area, including undulating to hummocky, undulating, ridged, and
inclined. Peatland forms included polygonal peat plateau bog, peat plateau bog,
lowland polygon bog and fen and horizontal fen.
Lake bottom sediments at the base of Kennady Lake have an average thickness
of 7 m. The lake bottom sediments are described as containing sand, pebbles,
cobbles, boulders, and few fines. The lake bottom sediments are overlain by a thin
organic mat, and the on-land till may be overlain with peat up to several metres
thick.
The dominant rock types near the Mine are Archean-aged granite and gneissic
granite. Gahcho Kué kimberlites are overlain by varying thickness of glacial
boulder outwash and lake sediments (averaging 10 m thick), and have a combined
water and sediment cover as much as 25 m thick. Further details of the bedrock
geology and kimberlite ore bodies are discussed in Section 4.3 (Site Geology) of
this ICRP.

3.2.3

Permafrost
The Mine is located within the Continuous Permafrost Zone (Heginbottom and
Dubreuil, 1995), near the southern limit. Permafrost extends over approximately
90% to 95% of the surrounding area. Permafrost thickness is 295 m beneath land
and between 100 and 125 m thick beneath islands within Kennady Lake. Lakes
with areas of 1 km 2 or larger, including Kennady Lake, are expected to have open
taliks (i.e. patches of unfrozen ground surrounded by permafrost). Smaller lakes
may have closed taliks that do not fully penetrate the permafrost thickness.
The predicted depth of the active layer (thaws seasonally and refreezes in the
winter) varies among terrain types, ranging from 0.4 to 4.0 m, with the active layer
being shallower under organic surface layers. In contrast, eskers and bedrock that
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have little vegetation cover and low moisture content are predicted to have the
thickest active layer (3.0 to 4.0 m). Bedrock exists at the surface in only two
locations, within Dyke B and the proposed plant facility.

3.2.4

Geological Hazards and Seismicity
Geological hazards include landslides, mudflows, debris flows, rock slides, and
earthquakes. Slides and flows can occur in the Slave Geological Province
depending on topography, particularly if the permafrost has been disturbed,
although these events are not generally associated with the gently sloping
topography of the LSA. The dominant granite rock in the Mine area is also
generally competent, and rock falls in areas of rock exposures in relatively steep
terrain are likely rare (De Beers, 2010g). Geological hazards related to seismicity
are also considered to be low. Furthermore, the LSA is quite distant from the active
seismic zones in Canada and is located within the stable portion of the Canadian
Shield. The closest earthquake event of notable magnitude within the past century
occurred more than 1,000 km west of the site, and no substantial seismic activity
has been recorded within a 500 km radius of the site.
The potential occurrence of seismic events that could affect the physical viability
of the Mine Rock Piles in the long-term is also considered to be of low probability.
Seismicity does not govern any design aspects of the structures. As such, the
structures can withstand seismic events well in excess of those considered
credible for the region.

3.2.5

Hydrogeology
The hydrogeology of the Mine area is controlled by the area’s permafrost
characteristics, distribution, and spatial and temporal dynamics. It is divided into
two primary groundwater regimes:
•

The shallow groundwater regime; and

•

The deep groundwater regime.

The shallow groundwater system is only active in the summer season, and
receives water mainly from summer precipitation, with possibly a minor contribution
from snowmelt. Shallow groundwater can discharge to the surface drainage
system. The deep groundwater regime is laterally continuous and is restricted to
the sub-permafrost zone at approximately 300 metres below ground surface
(mbgs) and to fully penetrating taliks. It is anticipated that there is generally little to
no hydraulic connection between the two flow regimes because of the relatively
thick, low permeability permafrost (De Beers, 2010f).
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In the shallow seasonally active groundwater regime, hydraulic gradients closely
follow land topography. On this basis, the slope of the local terrain suggests
hydraulic gradients in the active zone may range from 0.001 to 0.1, although the
total travel distance would usually extend only to the nearest pond, lake, or stream.
Open taliks extending to the deep groundwater system play a pivotal role in
controlling the deep groundwater flow, as the overlying lakes provide the driving
head for the flow system beneath the zone of continuous permafrost. Generally,
groundwater will flow from higher elevation lakes to lower elevation lakes. Lake
elevations within the Mine area indicate a general easterly direction of deep
groundwater flow with a northeastern and southern component. Lakes expected to
have open taliks extending to the deep groundwater flow system and their
respective elevations are identified on Figure 6. Flow directions in the deep
groundwater flow regime were inferred from the elevations of these lakes and are
also presented on Figure 6.
Groundwater chemistry was initially characterized in 2004 and 2005. Supplemental
groundwater chemistry data was further collected in 2011 (Golder, 2011). Based
on groundwater samples collected in boreholes, groundwater quality within the
Mine area is variable, even at a given depth. Despite this variability, the TDS of
groundwater samples collected for the Mine is generally consistent with that
observed at other sites in the Canadian Shield; the data set is considered sufficient
for characterization of the groundwater chemistry for the Mine. Figure 7 presents
TDS values for groundwater samples collected at the mine site (within the talik
zones and below the permafrost), together with three other profiles developed from
samples collected from deep groundwater at other sites in the Canadian Shield.
In general, groundwater below the permafrost is dominated by chloride and
calcium, with sodium, magnesium, and sulphate levels increasing in step as TDS
levels rise. The trend is similar to the typical pattern observed in the deep waters
from the Canadian Shield. Groundwater proximal to the kimberlitic pipes within the
contact zones appears to be more mineralized than groundwater sampled farther
away within the outlying rock.
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Soil chemistry data collected in support of the EIS (De Beers, 2010g) show that
the surface organic layers of mineral soils and the surface peat layers of Organic
and Organic Cryosol soils are extremely acidic, with pH values generally less than
4.6. Mineral soils fall into very strongly acidic (i.e., pH 4.6 to 5.0), strongly acidic
(i.e., pH 5.1 to 5.5), and medium acidic (i.e., pH 5.6 to 6.0) categories. The total
element concentrations vary widely between sites but are lower than the maximum
allowable concentrations for soil in the Canadian Environmental Quality Guidelines
(CCME, 2007). Additional soil chemistry data were collected in 2013 and 2014 to
further supplement the baseline data (Golder, 2015, 2014c).
All soils in the LSA were categorized as being sensitive or of moderate sensitivity
to acidification. The sensitive class pertains mainly to upland soils, which is
characterized by low acid buffering capacity due to low clay content and low cation
exchange capacity (CEC). Organic and Organic Cryosol soils were categorized as
moderately sensitive. Soil conditions are monitored and reported annually within
the Vegetation and Soils Monitoring Report.

3.3.2

Sediment Chemistry
Baseline studies of sediment quality conditions in Kennady Lake, and in
downstream areas, are presented in (De Beers, 2010h). Fine lake-bottom
sediments were collected from Kennady Lake and from waterbodies downstream
of Kennady Lake to the inlet basin of Kirk Lake. The location and timing for each
sampled lake is represented in Figure 8 and Figure 9. Following updates to the
mine plan in 2010 (De Beers, 2012d), dewatering and operational discharge into
Lake N11 made Lake N16 unsuitable as a reference lake. As a result, the chemical
and biological data for Lake N16 reported in the EIS is omitted in this and other
sections. Sediment quality data for Lake N11, which is to receive discharge from
the mine along with Area 8 of Kennady Lake during operations and construction,
was reported in 2014 (Golder, 2014b, 2014c).
The composition of the lake bed sediment in Kennady Lake, Lake 410, and Kirk
Lake primarily consists of sand, with some silt, and minor amounts of clay. The
maximum lake bottom sediment thickness encountered was from 8 to 12 m. In
Kennady Lake, phosphate levels in the bed sediment range from approximately 21
to 148 micrograms per gram (µg/g), while nitrate levels are generally near or below
the method detection limit of 1.0 µg/g. Iron and aluminum are the main metal
constituents of the fine bed sediment, and the concentrations of arsenic, cadmium,
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chromium, copper, and zinc exceeded are higher than the Interim Sediment Quality
Guideline (CCME, 1999).
Phosphate and nitrate concentrations in Lake 410 were similar to those of Kennady
Lake. The dominant metal species present in the Lake 410 and Kirk Lake bed
sediments are iron and aluminum. Concentrations of magnesium and calcium are
generally similar to those observed in Kennady Lake; however, concentrations of
aluminum and iron are highest in Kennady Lake. The concentrations of other
metals present in the bed sediments tend to be comparable to those observed in
Kennady Lake, although sample size is limited. Bottom sediments in Lake 410 had
significantly higher organic content and total petroleum hydrocarbons compared to
Kennady Lake, while Kirk Lake exhibited the highest concentration of inorganic
carbon. In general, the quality of the water and sediment in Kennady Lake is similar
to that in adjacent and downstream systems.
A complete summary of sediment chemistry baseline data collection completed for
the EIS, and supplemental efforts occurring prior to construction in 2011 and 2012,
is presented in the Synthesis of Baseline Information for the Aquatic Environment
Report (Golder, 2014b). Additional supplemental sediment quality data was also
collected in 2013 (Golder, 2014c).
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Surface Water Quality
Kennady Lake and other lakes in the LSA are typical sub-Arctic tundra lakes with
ice cover for seven to eight months of the year and a relatively short open-water
period (four to five months), occurring typically from early June to October. During
the winter, ice cover extends to a thickness of approximately 1.7 m.
Kennady Lake is inversely stratified during under-ice conditions and predominantly
well mixed during open-water conditions. These features were consistent with
other lakes sampled in the LSA, including Lake 410 and Lake N1. Seasonal
thermocline development can occur in deeper parts of Kennady Lake during openwater conditions. The near-bottom layers in deeper lake basins are prone to
dissolved oxygen depletion during winter. Some shallower lakes in the Kennady
Lake watershed and shallow basins of Kennady Lake remain well mixed
throughout open-water conditions and are not prone to oxygen depletion during
late winter.
Baseline water quality data collected in the LSA showed that water quality was
similar between basins of Kennady Lake and other lakes in the LSA and seasonal
variability was minor. Most lakes can be classified as having low concentrations of
TDS, alkalinity and hardness. These lakes are oligotrophic due to low levels of
mineralization and nutrients; thus, low biological lake productivity is expected. In
general, these lakes are highly sensitive to acidification, which is common on the
Canadian Shield and in sub-arctic tundra. Metal concentrations were relatively low
within most lakes. Aluminum, copper, and iron were most common metals with
concentrations above aquatic life water quality guidelines. The location and timing
for each sampled lake is represented in Figure 8 and Figure 9.
Other metals with occasional concentrations above guidelines included chromium,
manganese, silver, selenium and zinc. Given the general lack of development in
the area, guideline exceedances are attributed thought to be a result to natural
geochemical processes.
Additional water quality and sediment quality monitoring surveys have been
undertaken following the submission of the EIS through 2013, and the results of
these surveys supported the conclusions of previous studies. However, the results
improved the level of understanding of water and sediment quality in the
waterbodies within the LSA (especially, the N watershed lakes, Lake 410, and Kirk
Lake. Of note, two reference lakes were selected to advance the status of baseline
information for applicability to Aquatic Effects Monitoring Program (AEMP)
requirements. The two reference lakes selected for the AEMP are East Lake and
Lake 3.
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A complete summary of surface water chemistry baseline data collection
completed for the EIS, and supplemental monitoring efforts occurring prior to
construction in 2011 and 2012 is presented in the Synthesis of Baseline
Information for the Aquatic Environment Report (Golder, 2014b). Additional
supplemental water and sediment quality data from 2013 is reported in Golder
(2014c).

3.3.4

Groundwater Quality
Groundwater quality is discussed under the Hydrogeology heading (Section 3.2.5)
above.

3.3.5

Acid/Alkaline Rock Drainage – Metal Leaching Potential
Two key factors that affect geochemical stability are acid rock drainage (ARD) and
metal leaching (which may be a result of acid rock drainage). These two aspects
are generally related; however, metal leaching (ML) can occur independently from
acid generation. Ongoing evaluation of the results of geochemical characterization
is required to identify changes in geochemical conditions that may be realized
during operation of the Mine, and the potential for acid/alkaline rock drainage and
metal leaching.
The main geochemical evaluation took place in support of the EIS, with an update
in 2011 (De Beers, 2012d). The objective of this program was to evaluate the
acid/alkaline rock drainage potential of rock at the mine site, and determine the
potential for metal leaching under acid generating, neutral, and alkaline conditions.
The following conclusions regarding the potential for ARD and ML potential were
drawn from the geochemical baseline program (De Beers, 2012d):
•

Mine rock consists mainly of granite (greater than 95%);

•

In general, mine rock has low concentrations of total sulphur and sulphide
sulphur; most samples of granite, granodiorite and gneissic granite have
total sulphur concentrations less than 0.1%, with granite containing the
lowest amount of total sulphur and sulphide sulphur of all rock types
(median concentrations of 0.01 wt%);

•

Mine rock contains negligible neutralization potential, so some samples
are classified as potentially acid generating (PAG);

•

Long-term leach tests confirmed that mine rock containing greater than
0.1% total sulphur are capable of generating acidic leachate with elevated
metal concentrations;
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•

Kinetic tests for mine rock indicate potential key leachate parameters of
pH, aluminum, arsenic, barium, chloride, copper, iron, lead, nickel,
selenium, silver, thallium, total dissolved solids, and zinc;

•

Coarse and fine PK is non-acid generating (NAG), due to its low total
sulphur content and substantial excess neutralization capacity;

•

Long-term leach tests confirmed coarse and fine PK is NAG, with low
metal concentrations in generated leachate;

•

Leachate concentrations of some metals were greater than the
concentrations measured in coarse PK leachates; however,
concentrations were still generally low;

•

Saturated leach testing of coarse PK indicated low potential for acid
generation and metal leaching;

•

Saturated leach testing of fine PK indicated a mixed potential for metal
leaching in saturated conditions, possibly due to enhanced exposure of
phosphorous minerals owing to the smaller grain size of the material; and

•

In comparison to other diamond mines in the North, the Gahcho Kué mine
rock material has very low sulphur content (average 0.04%).

Based on the results of the completed geochemical characterization, less than
7.5% of the mine rock extracted through open pit mining will have to be managed
as being PAG with ML potential, even at very low levels of sulphur (De Beers,
2012d). Geochemical monitoring is conducted as per the Geochemical
Characterization Plan (De Beers, 2015e). It includes characterization of rock
encountered on site during construction and mining, in addition to on-going water
quality monitoring at areas on site where ARD and ML potential has been
identified. Results are reported annually within the Geochemical Characterization
Report.
Waste rock classification and handling on site is currently based on sulphur
content. Rock containing greater than 0.1 percent (%) sulphur is handled as if it
were PAG (De Beers, 2015e). Stripped overburden will be similarly classified. The
results of the geochemical evaluation (i.e., kinetic testing) conducted in support of
the EIS indicated that small portions of each mine rock lithology are potentially acid
generating. Therefore, it is not possible to classify rock as either PAG or NAG
based on lithology. It is also generally difficult to distinguish the amount of sulphide
in rock without analytical testing. Therefore, the current site practice is to collect
confirmatory samples for the purpose of mine material classification using the
geochemical criterion (De Beers, 2015e).
Supplemental ARD/ML testing and characterization was completed from 2010 and
2013 and results are summarized in Golder (Golder, 2014d). Ongoing testing and
monitoring will occur as part of Geochemical Characterization Plan and Rock
Placement Verification Programs (De Beers, 2016a, 2015e).
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BIOLOGICAL ENVIRONMENT
The Mine is located within the Mackay Upland Ecoregion located within the Taiga
Shield Ecozone. This ecoregion forms part of the tundra boreal forest transition.

3.4.1

Freshwater Biota and Habitat
Aquatic habitat in Kennady Lake includes a nearshore zone and a deep-water
offshore zone roughly separated by the 4 m depth contour. Most (88%) nearshore
habitat in Kennady Lake has a shallow gradient (less than 10°). Shorelines are
dominated by boulder and cobble substrates (47% of all nearshore habitats), which
become more embedded with finer sediments with increasing depth. Nearshore
habitats less than 2 m deep are ice-scoured each winter and are typically
unavailable for fall spawning species such as lake trout and round whitefish.
Aquatic vegetation in Kennady Lake is very limited, occurring mostly at tributary
mouths and in rare shoreline areas where fine substrates accumulate. Substrates
in the deep-water zone are typically comprised of a thick layer of fine sediments.
Kennady Lake does not contain any offshore shoals and all shallow-water habitats
are associated with the shoreline. There are also numerous small (less than 20
ha), shallow (less than 3 m) lakes within the Kennady Lake watershed. Most of
these lakes are non-fish-bearing and are connected to Kennady Lake only during
the spring freshet.
Aquatic studies in the Kennady Lake are presented in (De Beers, 2010d). Kennady
Lake has chlorophyll a concentrations (~1 µg/L), and phytoplankton and
zooplankton communities typical of an oligotrophic sub-Arctic lake characterized
by low biological productivity with total phosphorous concentrations of <1 to 10
µg/L. Algal abundance and biomass were low and the dominant algal taxa are
typical of northern shield lakes at this latitude. Phytoplankton communities were
similar in Kennady Lake, Lake N11, and two downstream lakes (Lake 410 and Kirk
Lake). Results from Lake N16 are not included, as it is no longer considered
suitable for use as a reference lake. In general, phytoplankton communities were
diverse in terms of numbers of taxa present. This is common in oligotrophic lakes
where slower growth rates generally permit a greater number of species with a
high degree of niche overlap to coexist than would be found in more eutrophic
waters. A detailed discussion of Gahcho Kué water quality is above under the
Chemical Environment heading, within Section 3.3.3.
The composition of zooplankton communities in Kennady Lake, Lake 410 and Kirk
Lake were similar. Each respective community was dominated by calanoid
copepods. Rotifera accounted for a substantial portion of the zooplankton
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abundance, but not biomass. Variability in mean abundance and biomass was high
in all waterbodies surveyed.
Benthic invertebrate densities in Kennady Lake were generally low in both August
and September. Shallow littoral areas appear to support a denser and more
diverse benthic invertebrate community than deeper mid-lake areas. Mean total
benthic invertebrate abundance in the lake varied between 933 to 3,696
organisms/m2. The total number of taxa found (calculated by pooling all site
samples) was 29. Dominant taxa in Kennady Lake include aquatic worms
(Naididae), fingernail clams (Pisidiidae), and midges (Chironomidae). Benthic
invertebrate communities at shallow sites in Lake 410 and Kirk Lake were more
abundant and diverse than deep sites in Kennady Lake. Comparison of the benthic
community of Lake 410 with communities in Kennady Lake revealed that lake
benthic communities are generally similar within the LSA.
Benthic invertebrate communities in streams were dominated by hydras (Hydra
sp.), mites (Hydracarina), and larvae of midges and blackflies (Simuliidae), based
on summer 2005 samples. Stream benthic communities were characterized by low
to moderate density and richness, moderate diversity and low evenness. The
benthic component of stream drift samples collected in summer 2005 in streams
N3 and L3 was dominated by hydras, but mites and midges were also common.
The planktonic component of the drift was dominated by water fleas, likely
originating from upstream lakes.
Eight species of fish are known to reside in Kennady Lake. By far the most
abundant species is round whitefish (Prosopium cylindraceum), which comprised
more than 50% of the total large-bodied fish community. Lake trout (Salvelinus
namaycush) was the second most abundant species and is the top predator in the
Lake (Department of Fisheries and Oceans Canada, 2014). Lake chub (Couesius
plumbeus) were the most abundant forage fish species. Arctic grayling (Thymallus
arcticus) were also present, while small populations of northern pike (Esox lucius)
and burbot (Lota lota) also existed. Ninespine stickleback (Pungitius pungitius) and
slimy sculpin (Cottus cognatus) were forage fish species found generally in littoral
areas of the lake.
Arctic grayling have been included as a valued component for the assessment of
effects of the Mine on fish and fish habitat because they are important to local First
Nations and a valuable sport fish in the NWT.
A detailed summary of the water quality, sediment quality, and freshwater biota
baseline data collected in support of the EIS, and supplemental efforts occurring
prior to construction in 2011 for lower trophic organisms and though to 2012 for
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water and sediment quality, is presented in the Synthesis of Baseline Information
for the Aquatic Environment Report (Golder, 2014b).
Ongoing lower trophic and plankton sampling and fish and fish habitat surveys (De
Beers, 2015f) has further informed the baseline understanding in the waterbodies
within the Kennady Lake watershed, and immediately downstream of Kennady
Lake, and the adjacent N lakes. Additional monitoring included fish and fish habitat
monitoring in 2011 (Golder, 2012) and 2012 (Golder, 2013a), as well as studies of
fish health in 2012 (Golder, 2013b) and 2013 (Golder, 2014e). Benthic
invertebrates were also further monitored in 2013 to augment data collected during
baseline studies (Golder, 2014f).. Monitoring activities of the freshwater biota and
habitat in these areas, as well as selected reference lakes, are completed by De
Beers within the requirements of the Aquatics Effects Monitoring Program (AEMP)
and reported annually. Monitoring efforts focus on a variety of parameters
including: hydrology, water quality, sediment quality, plankton, benthic
invertebrates, fish health, and fish tissue chemistry. Most monitoring components
are currently undertaken annually. Fish health and fish tissue chemistry monitoring
occurs on a three-year cycle. Kirk Lake has been identified by Aboriginal Parties
as a potential location for fish tasting events, which will serve as a key component
to the incorporation of traditional knowledge (TK) into the AEMP design. Special
studies will occur as needed; however, no specific special studies have been
defined within the AEMP Design Plan. These studies will likely be identified based
on findings from the AEMP and completed during the implementation of the AEMP.

3.4.2

Vegetation and Wildlife Habitat
Baseline soils and vegetation studies in support of the EIS used a variety of
mapping and field survey methods, including Ecological Land Classification (ELC)
area and broad ecosystem units (BEUs). Baseline data on habitat types mapped
around the Mine indicate that the most abundant upland BEU habitat is heath
tundra (De Beers, 2010g). Rare plant surveys conducted in 2004 and 2005 in the
LSA documented no rare plants. Species richness and evenness, and landscapelevel diversity are variable within the LSA. The landscape diversity metrics
calculated for the LSA indicate that landscape-level diversity is moderate. Baseline
data on metal concentrations in plant tissues and soil samples are available for
comparisons with future monitoring data.
Vegetation monitoring is ongoing at the Mine and includes a gradient study design
that tests the relationships between dust deposition rates, soil, vegetation, and
wildlife habitat at increasing distance from the Mine, with time, through the use of
permanent vegetation plots. These vegetation plots have been established at
various distances from the Mine footprint. Vegetation parameters have been
collected prior to construction in 2013 and 2014 to establish a baseline for the
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sampling areas for comparison to construction, operation, and closure (Golder,
2014a, 2015). In this way, the monitoring provides a quantitative approach for
measuring dust deposition rates and testing and evaluating the effects of dust on
plant communities and soil. The results will also be used to determine if dust is a
mechanism for the avoidance of habitat near the Mine by caribou and other wildlife.
Based on the combined data sets from 2013 and 2014, a total of 195 species or
subspecies (12 shrubs, 5 forbs, 11 graminoids, 46 bryophytes and 121 lichens)
were identified within the study area, including 9 unknown species (Golder
Associates Ltd., 2015). The low numbers of forbs and graminoids observed may
have been attributable to the timing of the field program, which occurred after the
peak flowering period for most species and vegetative structures for forbs and
graminoids.
Vegetation monitoring will take place once more during the construction phase
(estimated 2 year period for construction), and three to four times during operation
(estimated 11 year period for operation) depending on monitoring results. A
comprehensive analysis and discussion of all data and other relevant data from
the Vegetation and Soils Monitoring Program (VSMP) will be completed after every
field season (i.e., approximately every 3 to 4 years). Detailed descriptions of preconstruction conditions and monitoring stations established are presented in the
2013 and 2014 Vegetation and Soils Supplemental Monitoring Reports (Golder,
2014a, 2015).
The Mine footprint will be delineated through aerial photographs (satellite imagery),
Geographical Information Systems (GIS) software, and/or through alternate means
such as ground-based surveys to estimate the area of each land cover class
disturbed, providing a measure of direct habitat loss for wildlife. The Mine footprint
will be provided at the end of the construction phase, which is expected in 2016.

3.4.3

Terrestrial Wildlife
Baseline studies for wildlife species and wildlife habitat were completed to provide
estimates of the natural variation in wildlife presence, abundance, distribution, and
movement (De Beers, 2010b) for several wildlife species (caribou, grizzly bear,
wolf, fox, wolverine, moose, muskoxen, upland breeding birds, waterbirds, and
raptors) that are known or expected to be present in the Regional Study Area
(RSA). The potential impacts of mining activities are not studied for all wildlife
species. Instead, wildlife studies focus on a group of valued ecosystem
components (VECs) that were selected based on the physical, biological, cultural,
social and economic properties of the environment that are considered to be
important by society. A detailed description of the selection processes is provided

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 66 -

May 2018
Version 4

within the Wildlife Effects Monitoring Program (WEMP) (De Beers, 2014b). The
five wildlife VECs that were selected for incorporation into the WEMP are:
•

Barren-ground caribou (Rangifer tarandus groenlandicus);

•

Grizzly bear (Ursus arctos);

•

Wolverine (Gulo gulo);

•

Raptors; and

•

Upland migratory birds.

Baseline data concerning each of the above wildlife species are presented in the
sections below. Wildlife effects monitoring at the regional study area (70 km by 80
km square centered on the mine site) has been completed by De Beers since 2014
(De Beers, 2015g). At present, wildlife and habitat data are collected as part of the
WEMP (for indirect effects outside Mine footprint) and Wildlife and Wildlife Habitat
Protection Plan (WWHPP; for direct effects within Mine footprint).
Due to the large degree of natural variation inherent in ecosystems, it is often
difficult to detect indirect effects with only a few years of data. Therefore, a more
comprehensive analysis and discussion of all data from the WEMP is to be
completed every five years. In 2015, monitoring data collected from 1996 through
2014 was compiled and analyzed to assess environmental effects on wildlife prior
to the start of construction activities (De Beers, 2015g). Further data collection and
ongoing data analyses will help to determine if the effects of the Gahcho Kué Mine
to wildlife have been within the range predicted in the EIS (De Beers, 2010b), and
if any identified changes to wildlife are related to the Mine, or natural factors. It is
likely that some of the observed wildlife population changes are influenced by the
decline in the Bathurst and Ahiak/Beverly caribou herds that serve as prey for
bears, wolverine, and wolves (De Beers, 2015g).
Baseline data were also collected and presented in the EIS for other species
known or expected to be in the RSA, but were not determined to be VECs. They
are (with reference made to where additional information can be found regarding
those baseline studies):
•

Waterbirds (De Beers, 2010i);

•

Wolf (De Beers, 2010j);

•

Fox (De Beers, 2010j);

•

Muskoxen (De Beers, 2010k);

•

Moose (De Beers, 2010k); and

•

Small mammals (De Beers, 2015g).
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Barren-ground Caribou Herd
Caribou populations, with ranges that potentially overlap with the RSA, are the
Bathurst (Figure 10), Ahiak (Queen Maud), and the Beverly herds. Aerial surveys
and satellite collar monitoring of caribou were used to support development of the
Mine EIS (De Beers, 2010b). Supplemental monitoring of caribou was carried out
in 2011 and 2012, and is summarized in the annual wildlife reports (De Beers,
2015g). The Bathurst population was found to have the greatest likelihood of
interaction with the Mine due to movements through the RSA during northern
migration to the calving grounds near Bathurst Inlet, and during the post-calving
migration to the wintering grounds south of the treeline.
Caribou generally first appear near the Mine in late-April and early-May. The
number of caribou present within the RSA during each of the migration periods has
varied greatly. For example, only nine caribou were observed to be within the study
area during the northern migration in 2002. In contrast, there were 100 to 3,000
animals in the study area during the other northern migrations from 1999 to 2005,
and about 30,000 caribou in the study area during the summer dispersal period in
1999. Satellite-collar data suggest that caribou observed in the RSA during the
northern migration were likely from the Bathurst and Ahiak herds, and during the
summer dispersal were likely from the Bathurst herd. No collared caribou were
present during the calving and post-calving seasons.
The winter dispersal period is when caribou are most likely to be present in the
RSA. In addition, observations from wildlife log books recorded caribou in the LSA
during the winter. Snow track surveys completed also provided evidence of caribou
feeding and foraging in the LSA. Observations of caribou in the regional and winter
access road study areas during the winter dispersal and northern migration
seasons are presented in Figure 11. Since standardized aerial survey methods
were implemented, there has been a decrease in the total number of caribou and
caribou groups observed in the RSA and a change in when they are observed. The
difference likely reflects the reduced herd size of Bathurst and Ahiak/Beverly
caribou and changes in their seasonal distributions.
Habitat selection and caribou behaviour are frequently the result of their response
to environmental conditions, and appears to be related to food availability, ease of
travel, relief from insects, and predation. Analysis indicated that caribou were
found more frequently than expected on frozen lakes during the northern migration,
which were used for travel through the RSA. During summer, caribou used peat
bog, heath tundra, and tussock-hummock habitats more often. In the fall, caribou
selected heath tundra, sedge wetlands, and tussock-hummock habitats relative to
their availability.
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Annual range of the Bathurst Caribou Herd (De Beers, 2014b).
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Observations of caribou in the regional and winter access road study areas
during the winter dispersal and northern migration seasons (De Beers,
2015g).
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Barren-ground Grizzly Bear
Based on global positioning system (GPS)-collared grizzly bear data (McLoughlin
et al., 1999), two grizzly bears maintained home ranges and den sites close to the
RSA. Based on density estimates of 3.5 bears per 1,000 km 2 (McLoughlin and
Messier, 2001), up to 20 individual bears were estimated to inhabit portions of the
RSA. In 2004, eight different grizzly bears (five adults and three cubs) were
observed within the RSA and a minimum of six different grizzly bears were present
in 2005. Four active dens were recorded in the RSA between 1999 and 2005; one
was located in heath tundra, one in tussock-hummock, one in heath-boulder, and
one adjacent to an esker. Esker use surveys completed in the RSA in 2007,
documented 59 observations of grizzly bear signs on eskers.
Due to the limited success in detecting changes in grizzly bear activity and
distribution through searches for bear signs (e.g., tracks, digs, and scat) at the
Mine, hair snagging methods were piloted in 2011 with limited success as a result
of failed field methods. The hair snagging program was discontinued in 2012 in
favour of participating in a standardized regional grizzly bear hair snagging
program in 2013 and 2014 that will help GNWT Environment and Natural
Resources (ENR) monitor and assess cumulative effects (Rescan, 2012). The
regional program includes hair snagging stations distributed across a 30,000 km 2
area (north and south study areas combined) surrounding the Ekati, Diavik, and
Snap Lake Mines and the Mine. A total of 1,108 samples of hair were collected
over the course of the sampling period: - 845 from the Mine and 263 from the Snap
Lake Mine. Microsatellite DNA analysis of the hair samples collected in 2014 will
be completed to determine sex and individual bears. Sampling will occur every
third year until the program concludes. A summary of baseline regarding grizzly
bear is provided in the annual wildlife reports (De Beers, 2015g).

3.4.3.3

Wolverine
From 1998 through 2005, 27 wolverines were documented in the RSA. Wolverine
activity and frequency of sightings coincided with the major spring and fall caribou
migrations. Habitat within the RSA appears to provide adequate availability of
potential den locations. Since 1999, four wolverine dens were located within the
RSA, ranging from 7 to 15 km from the mine camp. Baseline snow track survey
results further indicated the presence of wolverine in the study area in 2004 and
2005. In 2004, fewer tracks were located near the Mine than in 2005 suggesting
an annual change in distribution around the Mine. In 2011 and 2012, baseline snow
track survey results indicated that wolverine continue to be present in the RSA.
Wolverine DNA hair snagging studies were completed near the Mine in 2005 and
2006 within a 1,600 km 2 sampling area that covered the LSA and part of the RSA.
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In 2005, nine female and eight male wolverines were identified. Results from 2006
detected 17 individuals (11 females, six males). Population estimates for the Mine
suggest that the number of wolverine in the region of the Gahcho Kué Mine is lower
than in the Lac de Gras region near the Ekati and Diavik mines.
Since 2012, the wolverine hair snagging surveys has been the primary means of
monitoring wolverine since the use of snow-track surveys was discontinued at the
close of the 2012 program. As part of ongoing monitoring efforts, De Beers
participates in a regional and standardized wolverine hair snagging program that
will support management and conservation of wolverines by the GNWT (De Beers,
2015g). De Beers has undertaken two consecutive years of sampling (2013 and
2014) to initiate the program, and will sample every three years thereafter until the
program concludes. Results from 2014 identified 15 individual wolverines (10 male
and 5 female) in the study area around the Mine.

3.4.3.4

Raptors
Since 1996, ten raptor species and ravens were recorded within the RSA. The only
raptor species observed nesting within the Mine RSA include peregrine falcon
(likely the tundris subspecies), gyrfalcon, rough-legged hawk, short-eared owl, and
common raven. Ten active raptor nests and 17 unoccupied nests were observed
in 2004 and 2005. Of the 27 raptor nests identified within the RSA, 15 were falcon
nests, including four gyrfalcon and 11 peregrine falcon nests. A total of 22 chicks
were identified in the RSA from 2004 to 2005, including eight peregrine falcon, five
gyrfalcon, and nine raven chicks. The nearest active raptor nest site identified in
the EIS is 18 km from the proposed Mine site.
Survey results from 2010 indicated nine active nests, five of which contained at
least one chick, including two rough-legged hawks, one peregrine falcon, one
gyrfalcon, and one unknown species. Two raven nests were also successful.
Overall, 28% of available raptor nests were occupied and 55% hatched at least
one egg. Supplemental monitoring of raptors was again completed in 2011, and is
summarized in the annual wildlife reports (De Beers, 2015g).
Considering the distance of the Mine to the nearest known raptor nest, the Mine is
not anticipated to affect local raptor populations. Therefore, the monitoring
objective is to contribute to regional monitoring initiatives. Raptor nests will be
monitored by the Mine every five years as part of the Canadian Peregrine Falcon
Survey to ENR for inclusion in the National database. Participation in this program
occurred in June and July, 2015.
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Upland Birds
A total of 28 species of songbirds, shorebirds, and ptarmigan were detected within
survey plots in the RSA from 2004 to 2005 as part of baseline studies (De Beers,
2010i). Supplemental monitoring of upland birds completed in 2013 is summarized
in the annual wildlife reports (De Beers, 2015g). Lapland longspurs were the most
common birds observed in heath tundra and sedge wetlands, while savannah
sparrows, Harris’ sparrows, and American tree sparrows were also abundant. The
highest individual species densities observed in the RSA were Lapland longspur
in sedge wetlands and savannah sparrows in sedge wetlands. Sedge wetlands
had more shorebird species than other habitats, including four species only
detected in wetlands: pectoral sandpiper, short-billed dowitcher, semi-palmated
sandpiper, and white-rumped sandpiper. One shorebird species, the semipalmated plover, was detected in the heath tundra.
Mean relative abundance (birds per plot) and observed richness (species per plot)
were higher in sedge wetlands. Overall, the abundance of birds per plot ranged
from 24 to 173, and the number of species per plot ranged from 5 to 17. Species
richness was significantly higher in wetlands where 25 species were detected, as
compared to heath tundra plots where 21 species were observed. Diversity indices
suggest that sedge wetlands may be richer in species, but the number of birds of
each species (i.e., evenness) was less evenly distributed than in heath tundra
habitats.
Monitoring for population trends during the operating life of the Mine would fill
existing information gaps in the N7 Bird Conservation Region. Therefore, the
objective of monitoring for upland birds will be to detect changes in regional bird
populations over time. De Beers has committed to contributing to the Environment
Canada Arctic PRISM surveys (De Beers, 2015g) for involvement in regional
knowledge gathering and to assist with the management and conservation of Arctic
shorebirds (Environment Canada 2015). The location and number of plots to meet
the monitoring objective will be determined with input from Environment Canada.
Arctic PRISM surveys were conducted in 2015.
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The Mine is located approximately 280 km northeast from Yellowknife, 140 km
from the Dene community, Łutsel K’e, and 80 km southeast of De Beers’ Snap
Lake Mine. The Mine is situated at Kennady Lake, which is an 870 hectare lake at
the headwaters of the Lockhart River system. The Lockhart River system
eventually flows into Great Slave Lake. The Mine is accessed using a gravel
airstrip year round, and by a 120 km winter road that is constructed each winter
and connects to the Tibbitt to Contwoyto winter road at km 271. The Mine is located
at 63˚ 26’ N and 109˚ 12’ W, as presented in Figure 12.

4.2

SITE HISTORY
In 1995, diamond-bearing kimberlite features were confirmed at the Gahcho Kué
site. In 1997, Monopros, a wholly owned subsidiary of De Beers, formed a joint
venture with Mountain Province Mining Inc. As the operator, De Beers began a
program to continue defining the 5034 kimberlite ore body and to assess whether
commercial production was feasible. In 1997, Monopros undertook additional
exploration activities and subsequently located the Hearne and Tuzo ore bodies.
Intermittent drilling programs were performed between 1997 to 2014. These
investigations served to provide both geotechnical and hydrogeological information
to support the civil construction of the mine site and to further define the
kimberlites.
The regulatory and licensing history for the Mine is summarized in Table 5. The
Mine site transitioned from an exploratory site to a Mine site under construction in
2014. This transition occurred following the approval of both a Type A Water
Licence (MV2005L2-0015) and a Type A Land Use Permit (MV2013C0019) from
the original Type B Water Licence (MV2003L2-005), and Early Earthworks Land
Use Permit (MV2013C0019). Construction of the Mine, and dewatering of Kennady
Lake, began in Q3 and Q4 of 2014, respectively, and continues to proceed (De
Beers, 2015h). A complete list of permits, licenses, and authorizations is presented
in Table 1, Section 2.5.2.

Table 5

Regulatory and licensing history for the Gahcho Kué Mine.

Description
Application Complete for Type A Water Licence (MV2005L20015) and Type A Land Use Permit (MV2005C0032)
Gahcho Kué referral to EA

Governing Body
MVLWB

Date
November, 2005

MVEIRB

EA initiated

MVEIRB

December 22,
2005
January 4, 2006
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Description
GK required to submit EIS based on significant public concern
Exploration Land Use Permit issued (MV2008C0022)
Type B Water Licence issued (MV2003L2-005)
EIS package submitted by De Beers

Governing Body
MVEIRB
MVLWB
MVLWB
MVEIRB

Mine recommended to be approved with measures
Mine approved with measures
Early Earthworks Land Use Permit issued (MV2013C0019)

MVEIRB
Minister of
AANDC
MVLWB

Quarrying Land Use Permit issued (MV2014Q008)
Mining and Milling Land Use Permit issued (MV2005C0032)
Type A Water Licence issued (MV2005L2-0015)

MVLWB
MVLWB
MVLWB

Notes:
MVLWB: Mackenzie Valley Land and Water Board
MVEIRB: Mackenzie Valley Environmental Impact Review Board
AANDC: Aboriginal Affairs and Northern Development Canada
GK: Gahcho Kué
EA: Environmental Assessment
EIS: Environmental Impact Statement

De Beers Canada Inc.

Date
June 8, 2006
April 23, 2009
April 23, 2009
December 23,
2010
July 19, 2013
October 22, 2013
November 29,
2013
March 20, 2014
August 11, 2014
September 24,
2014
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Figure 12

Regional location of the Mine site (MVEIRB, 2013).
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Overview of surface infrastructure facing west at the Mine as of September 29, 2015.
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SITE GEOLOGY
The Mine is located approximately 20 km above the tree line in barren grounds
tundra recognized for its continuous permafrost. It is located within the Mackay
Upland Ecoregion within the Taiga Shield Ecozone.
Three economic kimberlite ore bodies have been identified by previous drilling and
sampling operations. All three ore bodies are shown in a plan view of the Mine site
in Figure 14. The 5034 ore body is partially located below 80 m of country mine
rock in addition to lake bottom sediments in Kennady Lake. The Hearne and Tuzo
ore bodies are located below 10 to 15 m of water in Kennady Lake, and 5 to 15 m
of lake bottom sediments.
The three ore bodies have different pipe shapes as shown in Figure 15. The 5034
ore body has four lobes, Hearne South is roughly circular in plan, and smaller than
Hearne North, which is defined as a narrow elongated pipe (Hearne South is on
the left, Hearne north is on the right). The Tuzo ore body is a vertical pipe with
smooth steep sided pipe walls (De Beers, 2013c).
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m

Figure 14

Location of 5035, Hearne, and Tuzo kimberlite pipes (De Beers, 2010k).
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3-Dimensional view of the kimberlite bodies looking northwest (De Beers 2010b).
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PROJECT SUMMARY
The Gahcho Kué Mine will consist of mining and milling three commercially viable
kimberlite deposits via three open pits. For mining to occur, Kennady Lake must
be dewatered. A series of dykes will be constructed to isolate sections of the lake
to both divert water around Kennady Lake and to isolate a controlled area where
dewatering and subsequent mining can occur safely. The north basin of the lake
will function as the water management pond. Mining will occur both concurrently
and sequentially where 5034 and Hearne ore deposits will be mined together from
2017 to early 2021, with the 5034, and Tuzo ore deposits will be mined together
from late 2019 to early 2024.
The project summary is broken down into three sub-sections: project alternatives,
project components, and project schedule. The project alternatives will summarize
the selection of multiple alternatives for project development from the Detailed
Alternatives Analysis Report (De Beers, 2012c). The project components subsection will categorize all identified project components into the open pits,
infrastructure, mine rock piles, and the processed kimberlite disposal areas. All
Mine components have been identified and described in Table 11. The schedule
for construction, operation and closure of all mine components is addressed in
Section 8.

4.4.1

Project Alternatives
Detailed project alternatives analyses were performed to select the preferred
mining method, management of waste streams, water management, and for the
approach for refilling of Kennady Lake in closure. These analyses are detailed
within De Beers (2012b), and are summarized herein to meet requirements of the
Guidelines (AANDC et al., 2013). Primary criteria used in comparison of each
alternative include: technical feasibility, economic viability, and environmental
considerations. These criteria are further described in De Beers (2012b).
Discussion of closure alternatives is given in Section 5.2.4.
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Mining Method
Two methods were investigated for the mining of the ore under Kennady Lake:
open pit mining and underground mining. A comparison of the alternative analysis
from De Beers (2012b) is summarized in Table 6. The open pit method was
selected as the preferred alternative.

Table 6
Evaluation
Criteria
Technical
feasibility

Economics

Comparison of Mining Method Alternatives (De Beers, 2012c).
Alternatives
Open Pit (Alternative A)
Kimberlite pipes outcrop at or near the
bottom surface of Kennady Lake, which
minimizes the amount of overlying material
that needs to be removed to access the
ore bodies.
Once Kennady Lake is dewatered, mine
operation will be comparable to other
existing diamond mines; the experiences
gained at those mines can be applied to
this Mine.
Pit water management is relatively
straightforward, with measured operational
risks.
Work environment is open and unconfined,
which eliminates production limitations,
and design issues associated with
underground methods.
Clear precedence exists in the NWT for
open pit mining of similar size and shape
deposits.
Placement of physical structures (e.g.,
dykes, dams) would be required within the
lake to facilitate safe mining of the ore
bodies.
Open pit mining allows for maximum ore
body recovery and higher and more
flexible mining rates.
Operating cost of near surface ore is much
lower than cost with underground methods.

Underground (Alternative B)
Large crown pillars (50 m thick) under the
lake would be required to provide a safe
and stable work environment; this
material would be unavailable for
diamond production.
Risk of uncontrolled inflow from Kennady
Lake is high, because the kimberlite
pipes outcrop at or near the bottom
surface of the lake.
Technical limitations exist to achieve
economic production rates.

An underground mine would be
uneconomic.
A large proportion of the ore bodies
would be unavailable because of the
construction of the pillars required to
maintain a stable work environment (e.g.,
a 50 m pillar would prevent ~20% of the
ore from being mined).
The total cost per tonne of ore in
underground mining would be higher than
mining from the surface, and care would
have to be taken at the surface interface
to prevent high-consequence safety
issues from occurring.
Capital and schedule risk to reach
comparable production rates would be
high compared to open pit mining.
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Evaluation
Criteria
Environmental
Considerations

Alternatives
Open Pit (Alternative A)
Larger volume of mine rock must be
handled and disposed of, relative to
underground mining.
Dewatering requires dividing Kennady
Lake into sections and isolating the lake
from the downstream spawning grounds
associated with outlet streams.
Greater potential for dust emissions, will be
associated with larger tonnage moved and
hauled.
Initial dewatering of Kennady Lake and
lake re-filling could result in
alteration/disruption of natural flow regime
in receiving environment.
Disruption of fish habitat will occur due to
the dewatering of Kennady Lake until
aquatic habitat is restored during closure.
Saline groundwater entering the pits will
have to be managed and disposed of.
Dewatering of Kennady Lake would
provide water management capacity during
operations (dewatered basins may be
available for water storage).
Physical structures, such as roads and
dykes, within the lake would alter fish
habitat.

Alternative
Selected

Yes

4.4.1.2
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Underground (Alternative B)
Water levels would be maintained in
Kennady Lake during the operational life
of the Mine, greatly reducing loss of fish
habitat due to the Mine.
Continual dewatering of the mine would
be required; water volumes flowing to the
mine could be substantial, given the
vertical proximity of the kimberlite to the
bottom of Kennady Lake.
Opportunity for backfilling is relatively
limited, which would likely result in larger
overall disturbance footprint for
processed kimberlite storage.
Less mine rock storage area would be
required.
The ability to maintain suitable conditions
in Kennady Lake is uncertain, given the
potential water losses to the underlying
mine and subsequent release of mine
dewatering flows.
Need to manage and dispose of saline
groundwater reporting to the mine.
A water management pond for storage of
saline water and water with high total
suspended solids concentrations would
need to be constructed and treatment
may be required.
Area collection systems and storage
facilities for surface facility runoff water
would be required.
No

Waste Management Streams
Mine waste will be managed in three streams: mine rock, coarse PK, and fine PK.
These streams will produce waste that will be minimized through the backfilling of
5034 pit and Hearne pit. Total quantities for each stream are (De Beers, 2013c):
•

Mine Rock –300 million tonnes (Mt) of excavated bedrock;

•

Coarse PK – 23 Mt (0.25-6.0 mm diameter particles); and

•

Fine PK – 10 Mt (<0.25 mm diameter particles in 30% solids slurry).

A considerable amount of NAG mine rock and coarse PK materials will be used in
site construction efforts during operations and final reclamation where appropriate,
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and the quantities above will not require management entirely as waste. Keeping
the waste facilities within the controlled area has environmental advantages
including management of runoff, passive containment of operational materials.
Backfilling mined-out pits with mine rock and PK was found to be the most
environmentally, technically, and economically sound option (De Beers, 2012c),
and no other alternatives were examined. However, an alternatives analysis for
the placement and location of mine waste on the surface while the Hearne pit is
initially being developed is discussed in detail in (De Beers, 2012c) and
summarized in Table 7. An additional analysis was performed to determine the
precise location and number of piles and is presented in (De Beers, 2012c) and
summarized in Table 9. The two alternatives were either to a) construct two
facilities that will encroach on Areas 5 and 6 of the dewatered Lake basin, or b)
construct one on-land facility.
Due to its NAG nature, the storage of coarse PK was considered as flexible (De
Beers, 2012c). In the unlikely event that PK is PAG, it will be placed in an approved
location within the mine rock pile and/or the open pit. Utilizing the coarse PK as a
cover layer for the Fine PKC Facility would provide an additional option for the
progressive reclamation and closure of the Fine PKC Facility.
Table 7
Evaluation
Criteria
Technical
Feasibility

Economics

Comparison of the placement of mine waste (De Beers, 2012c).
Alternatives
Two Facilities Partially in Control Basin
(Alternative A)
Allows for the placement of the required
mine rock piles and other disposal
structures closer to the processing plant
and operating mine, which reduces haul
distances.
Reduces the requirements for perimeter
ditching and seepage control systems,
because of the natural containment the
existing lake basin provides in some areas.
Smaller footprint allows for more
centralized control of site-wide runoff
control systems and reduced pumping
demands.

Less expensive alternative, because of the
following:
•
Reduced haul distances and
associated fuel consumption.

One Facility Entirely on Land
(Alternative B)
Larger disturbance footprint, which would
result in:
greater haul distances, higher costs,
more fuel usage and fuel
storage/transport
disseminated collection, monitoring and
management of runoff from the mine rock
piles and other disposal facilities that
would be located farther away from each
other and effect adjacent sub watersheds
(in comparison to the “Partially in
Controlled Boundary Area basin”
alternative).
More extensive seepage and runoff
control systems, including impermeable
dykes around the Fine PKC Facility
(because of the absence of the natural
topographical lows provided by the
Controlled boundary Area basin).
Greater overall technical risk.
More expensive alternative, because of
the following:
•
Increased haul distances, which
results in increased fuel
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Evaluation
Criteria

Alternatives
Two Facilities Partially in Control Basin
(Alternative A)
•
Reduces infrastructure
requirements (i.e., ditches, ponds
and pumps to control runoff and
seepage).

Environmental
Considerations

Permanent loss of fish habitat in the areas
within Kennady Lake where the disposal
structures cover the lake bed.
Smaller overall Mine disturbance footprint,
but larger lake disturbance footprint;
restricts impact to lake basins areas
impacted by dewatering.
Lower rates of fuel consumption, air
emissions and fugitive dust.
Provides permanent underwater storage
for PAG rock.

Alternative
Selected

Yes

Table 8

One Facility Entirely on Land
(Alternative B)
consumption rates and a need
for additional trucks.
•
Larger infrastructure needs in
terms of fuel storage and winter
road transport; camp and
maintenance facilities to support
larger truck fleet.
Greater risk of leakage and off-site
release of runoff or seepage water.
Effective expansion of the disturbance
footprint. Expands into surrounding
watersheds.
Potential for greater air emissions,
fugitive dust, and fuel burn associated
with increased haul distances.
Likely to result in higher and/or more
expansive on-land roads and structures,
with associated reclamation
requirements.
No

Comparison of the alternatives for the specific location and number of Mine
Rock Piles.

Evaluation
Criteria

Alternatives
Construct Two Facilities that Encroach
on Areas 5 and 6
(Alternative A)
Technical Feasibility
Ease of
Mine rock piles located closer to the
Construction
mining areas than the other alternative.
Geotechnical foundation conditions are
much more favourable in the southwest
than in the northwest.
Ease of
The mine rock piles positioned as close to
operation
the mining areas as possible to reduce
haul distances without compromising any
pit extension.
The footprints of the mine rock piles will
drain directly into the Kennady Lake basin
and extend partly into the basin eliminating
the need for collection ditches, ponds, and
pumps to control runoff.

Degree of
reliance on
impermeable
barriers or
permafrost to
control
seepage
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None required as seepage will be limited
through engineered covers.
Runoff from the mine rock piles will
directed by grading to flow directly into
Kennady Lake.

Construct One On-Land Facility
(Alternative B)
Geotechnical foundation conditions are
much more favourable in the southwest
than in the northwest.
Placement of the mine rock pile on land
will lead to increased truck haulage hours
required to move the waste rock the
added distance compared to Alternative
1.
Indirectly this will require greater
quantities of fuel, more fuel storage
capacity, higher winter road traffic, more
haul trucks, and more operators
compared to Alternative 1.
The mine rock pile will require collection
ditches, ponds and pumps to capture
runoff.
None required as seepage will be limited
through engineered covers. Mine rock pile
is within the Kennady Lake watershed.
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Alternatives
Construct Two Facilities that Encroach
on Areas 5 and 6
(Alternative A)
None as there is no containment.
Standard waste pile designs. Common
practice in NWT, except that these piles
extend into Kennady Lake and are partly
submerged in lake water at closure, which
is not common.
Base Case

Influence on
Base Case - Viable
operating
costs
Economic risk
Base Case - Viable
profile
Overall effect
Mine viable.
on Mine
viability
Environmental Considerations
Effect to Mine
Placing the mine rock containment
footprint
facilities within Areas 5 and 6 of Kennady
Lake minimizes the Mine footprint (i.e., the
physical on-land disturbance of the Mine
will be minimized).
Mine rock facilities located entirely within
the Kennady Lake basin.
Ease of
Any water running off the mine rock piles
seepage
will passively flow to the WMP. During
control
closure, monitoring of Kennady Lake water
quality will confirm there will be long-term
seepage directly into Kennady Lake and
fish habitat.
Lakes directly
Alternative A will result in the permanent
affected
loss of fish habitat in portions of Areas 5 &
6 of Kennady Lake. This alternative will
also result in the permanent loss of Lake
Kb1 (located under the West Rock Pile);
however, Lake Kb1 is non fish-bearing.

Lakes
potentially
indirectly
affected
Haul distance
and resulting
effect on dust
and other
aerial
emissions

None

Placing the mine rock containment
facilities within close proximity to the open
pits minimizes haulage distances, fuel
consumption and effects on dust and other
aerial emissions (GHG emissions)
because of the proximity of the facilities to
operations.
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Construct One On-Land Facility
(Alternative B)
Potential uncontrolled seepage to other
watersheds.
Standard waste pile designs. Common
practice in NWT.

>$15M - Requires additional truck, higher
pre-stripping costs in capital phase due to
longer hauls.
>$70M in increased hauling costs over
life of operation.
May make deeper resources uneconomic.
Reduces Mine viability.

Constructing one on-land, mine rock
containment facility would impact
adjacent waterbodies and watersheds
and increase the Mine footprint compared
to Alternative A.

Constructing one, on-land facility would
result in the permanent loss of a portion
of the southwest arm of Kennady Lake,
and Lakes Ka1, E2, and E3, which are
considered non-fish bearing. This
alternative was included in Alternative A
in which the mine rock formed a cover
over the Fine PKC Facility located in the
southwest arm. The permanent loss was
primarily due to the Fine PKC Facility.
Lakes D10 and E1 would be expected to
receive runoff and seepage from the onland mine rock pile. Lake E1 is a fishbearing lake.
Placing one mine rock containment facility
on-land Increases the haulage distances,
fuel consumption and effects on dust and
other aerial emissions (GHG emissions)
compared to Alternative A.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan
Evaluation
Criteria
Other
considerations
Overall
environmental
profile
Alternative
Selected
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Alternatives
Construct Two Facilities that Encroach
on Areas 5 and 6
(Alternative A)
Allows for a more compact disturbance
footprint that includes smaller rock piles
than the alternatives and more efficient
use of mine rock as pit backfill.
Minimizes overall Mine footprint but results
in permanent destruction of fish habitat in
Kennady Lake Areas 4 and 5.
Yes
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Construct One On-Land Facility
(Alternative B)
More fuel storage and transport.
Increased fuel transport over winter road
and through entire fuel transport system
from Yellowknife to Edmonton area.
Expands Mine foot print into neighbouring
watershed and results in permanent
destruction of SW arm of Area 6.
No

Water Management
The two alternatives considered for water management included (a) minimal
dewatering of Kennady Lake through use of a ring dyke or (b) completely
dewatering Areas 2 through 7 of Kennady Lake through a series of smaller dykes.
These alternatives are summarized in Table 9.

Table 9
Evaluation
Criteria
Technical
Feasibility

Economics

Environmental
Considerations

Comparison of water management alternatives (De Beers, 2012c).
Alternatives
Minimal Dewatering of Kennady Lake
(Alternative A)
Contingency capacity to manage variances
in the environmental assumptions is
reduced.
Operational complexity of the TDS water
treatment plant will increase associated
risk.
Management of any seepage from the ring
dyke will be required.
The longer construction schedule (adding
1 to 2 years) will increase cost.
Capital cost and operating cost of the TDS
water treatment plant will be high.
Installing and operating a TSS water
treatment plant, and added infrastructure
requirements will increase cost.
Construction of a large high-head dam
severely impacts the economic viability of
the Mine.
Loss to fish habitat within Kennady Lake
will be minimized.
Construction of a large high-head dam
impacts the environmental risks to the
Mine.
Closure that will rely on the integrity of the
engineered structure to contain the fine PK
increases the long-term environmental risk.

Completely Dewatering Areas 2-7 of
Kennady Lake (Alternative B)
Fewer, shallower dykes are required than
in Alternative A resulting in a substantial
reduction in risk from a dam safety
perspective.
Water discharge quality during
dewatering is independent of mechanical
processes.
Improvement in mine economics is
substantial.
Mine economics will be substantially
improved.

Water currently residing in Kennady Lake
will be used.
Risk of release to the outside
environment is less.
Dewatering more area of Kennady Lake
than other alternatives assessed will
disrupt aquatic life for the Mine life.
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Completely Dewatering Areas 2-7 of
Kennady Lake (Alternative B)
Yes

Refilling Kennady Lake
The alternatives considered for refilling Kennady Lake included (a) refilling
Kennady Lake by natural runoff augmented by pumping from adjacent Lake N11
and (b) refilling by natural runoff only. This analysis is summarized in Table 10.

Table 10

Comparison of alternatives for the refilling of Kennady Lake (De Beers,
2012c).

Evaluation
Criteria
Technical
Feasibility

Economics

Environmental
Considerations

Alternative
Selected

Alternatives
Refilling by Natural Runoff Augmented by
Pumping from Lake N11 (Alternative A)
Requires pipeline, pumping system, and
diffusers to divert water from Lake N11 to
Kennady Lake.
Requires pumping plan and monitoring of
diverted flows.
Uses water from Lake N11 to supplement
restored natural runoff and flow from
Kennady Lake watershed.
Includes breaching of temporary diversion
Dykes C, F, and G to allow flooding within
Kennady Lake and flow from upper
watersheds.
Increases initial capital costs compared to
the alternative, because of the
requirement for pumping and pipeline
infrastructure and development of a
pumping plan.
Increases operating costs, because of the
need for maintenance of infrastructure
and monitoring of flows during pumping.
Raises overall economic risk profile
compared to the alternative.
Reduces time to refill Kennady Lake
(estimated time is 8 years) accelerating
ecosystem recovery.
Enables flow mitigation to reduce effects
on Arctic grayling downstream of Kennady
Lake.
Continues flow mitigation during the
refilling period.
Yes

Refilling by Natural Runoff (Alternative B)
Uses only restored natural runoff and
flow from Kennady Lake watershed
streams and lakes that were diverted
during construction.
Includes breaching of temporary
diversion Dykes E, F and G to allow
flooding within Kennady Lake and flow
from upper watersheds.

Lowers initial capital costs compared to
the alternative.
Lowers operational costs compared to
the alternative.
Reduces overall economic risk profile
compared to the alternative.

Increases time to refill Kennady Lake
(estimated time without augmentation is
24 years) delaying ecosystem recovery.
Requires flow mitigation to be continued
for longer period during refilling, rather
than returning flows to near baseline
sooner.
No
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Project Components
The main mine components can be divided into four primary categories: the open
pits, mine rock piles, processed kimberlite disposal areas, and infrastructure.
These four categories along with their individual components are presented in
Table 11 and described in the subsequent sections. Aerial views of the site and
pictures of certain mine components are provided in Appendix D. Closure aspects
of the mine components are discussed in Section 5.2.4, and scheduling of mine
components is presented in Section 8.
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Summary of Mine components.

Mine Component
Open Pits
5034 Pit
Hearne Pit
Tuzo Pit
Mine Rock Piles
South Mine Rock Pile
West Mine Rock Pile
Processed Kimberlite Disposal
Fine PKC Facility
Coarse PK Pile
Infrastructure
Water Management System
Dyke A
Dyke A1
Dyke B
Dyke D
Dyke E
Dyke F
Dyke G
Dyke H
Dyke I
Dyke J
Dyke K
Dyke L
Dyke M
Dyke N
Dyke P (Commissioning Dyke)
West Mine Rock Causeway
Settling Pond
Area 8 Freshwater Intake
Reclaim Jetty and Intake
Site Facilities
Accommodations Complex
General
Dormitories
Administration Offices (mine
engineering offices, mud dry,
lunchroom)
Environment Lab
Kitchen and Food Storage
Dining room
Arrivals/departure building
Utilities rooms
Recreation facilities and
gymnasium
Laundry
Emergency Vehicle Garage
IT/server room
Facilities
Water Treatment Plant
Sewage Treatment Plant

General Notes
Estimated final depth: 300 m
Estimated final depth: 250 m
Estimated final depth: 360 m
Estimated final elevation: 550 masl (up to 120 m height)
Estimated final elevation: 555 masl (up to 120 m height)
Estimated final elevation: 422 masl (1 or 2 m height)
Estimated final elevation: 450 masl (up to 35 m height)

30,000 m3 with a 10,000 m2 footprint
Foundation made of overburden from the quarry or initial mining
activities
12 dormitories currently present

Located within kitchen building
Part of dormitory complex
Located within dormitories

For potable water
Equipment installed in seven 12.2 m insulated ISO containers
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General Notes
2 self-contained, skid mounted, incinerators, housed inside a modular
building

140,000 m3 on a 5,600 m2 footprint.
Foundation made of concrete.
Maintenance Workshop and Warehouse
Truck Shop
22,500 m3 with a 1,500 m2 footprint.
Foundation made of concrete.
Includes mobile equipment maintenance facility, services and storage
rooms, and offices.
Quonset Hut Facility
Dedicated power and heat.
Located in the old Advanced Exploration camp.
Warehouse Facilities
Heated warehouses located within the Truck Shop and on southeast
side of process plant.
2 converted workshops for unheated, dry storage.
Converted Quonset buildings for cold storage.
Miscellaneous containers for storage of parts/supplies.
Storage Area for Oil, Fuel and Glycol
Bulk Fuel Storage (3 tanks)
18,000 m3 capacity each.
Bulk Fuel Storage (8 tanks)
500 m3 capacity each.
Bulk Fuel Storage (10 tanks)
60 m3 capacity each.
Waste Management Area
Includes a lined and pad for storage of hazardous waste.
Explosives Storage and Production Facility
Ammonium Nitrate Storage Pad Pad located 1.6 km north-northwest of emulsion plant
Ammonium Nitrate Storage
Covered storage for ammonium nitrate.
Building
Emulsion Plant
3 structures with 2 solution tanks in sealed concrete containment berm
1,600 m3 with a 160 m2 footprint
Explosives Storage Magazine
Four magazines measuring 3 m x 12 m x 2.4 m in size
Power System
Electrical Heating and Power
5 diesel generators
Boiler House
2 boilers, installed in pre-fabricated modularized building
Miscellaneous Facilities
Permanent Landfill
Located in footprint of South Mine Rock Pile
Temporary Landfill
Will be covered with the Coarse PK Pile
Early Earthworks Landfarm
7 cells for the treatment of contaminated soil that range from 6 m x13
m to 11 m x 23 m
Permanent Landfarm
Dyke-bounded cell likely to be located in the old parking area of the
AEP camp, consisting of an arctic-geomembrane liner under fill
material
Crusher Plant and Laydown
Mobile assembly to include heavy-duty primary jaw-crusher, threedeck feeder screen plant, and a single CH430 cone crusher
Occupies 12,000 m3 with a 600 m2 footprint
Foundation made of concrete
Concrete batch plant
Cuttings Containment Facility
Currently used as a laydown
(CCF)
Mega Dome
Roads and Airstrip
Airport/Airstrip
A length of 1,371 m and width of 45 m
Airport infrastructure footprint: 95,375 m2
7.5 m graded shoulders either side of surface
300 mm surface of -20 mm granular till overlying 2,500 mm of thick (400 mm) run of mine rock
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Mine Haul Roads
Main Access Road with Pipe
Bench
Service Road Type 1
Service Road Type 2
Winter Road
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General Notes
Airstrip includes runway lighting, lighted windsocks, jet fuel drum
storage, standard and RNav approach, non-directional beacon, AWOS
and VHF radio facilities, and an aircraft radio control aerodrome
lighting unit (ARCAL)
1,001,071 m2
3 times the width of 218 t haul fleet
300 mm road surface of 40 mm minus gravel overlying 1700 mm of run
of quarry or till
Width of approximately 21 m
250 mm road surface of 20 mm minus gravel overlying 1250 mm of
quarry rock or till
Width of approximately 11 m
250 mm road surface of 20 mm minus gravel overlying 1250 mm of
quarry rock or till
Width of approximately 8-10 m
250 mm road surface of 20 mm minus gravel overlying 1250 mm of
quarry rock or till
Access spur length of 120 km from existing Tibbitt-to-Contwoyto winter
road to project site.

Open Pits
There are three open pits: 5034, Hearne, and Tuzo. Partial dewatering of Kennady
Lake is required in order to gain access to each of these pits. The dewatering of
Kennady Lake commenced in December 2014. The 5034 and Hearne kimberlites
will be completely dewatered exposed following dewatering in 2016. Pre-stripping
of the 5034 kimberlite has commenced and pre-stripping of Hearne will commence
in 2017. The volume and location of excavated waste mine rock is further detailed
below. The South and West Mine Rock Piles will be used for excavated waste mine
rock until 2022. Once the Hearne pit is fully mined in 2021, it will be able to receive
fine processed kimberlite and some of the waste mine rock produced.

4.4.2.1.1 5034 Pit
Pre-stripping of the 5034 pit began in 2015 and will be completed by the end of
2016. There will be 3.45 Mt of overburden pre-stripped, which will be used on site
for the construction of berms. Mining is expected to be commenced in Q4 of 2016
and be completed by Q4 of 2022. The 5034 pit is expected to be 300 m deep (De
Beers, 2013c).
The 115.6 Mt of waste rock generated from the mining of the pit will be stored in
the South Waste Rock Pile for the first two years of construction and three years
of operation before that waste rock stream is sent to the West Mine Rock Pile for
storage over the subsequent four years. While mining in Hearne pit will commence
after 5034 pit, Hearne pit is expected to be fully mined-out before 5034 pit. As
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such, waste mine rock from the remaining portion of 5034 pit will be used to backfill
Hearne pit after Hearne pit is fully mined-out.
Once 5034 pit is fully mined-out, 5034 pit will be backfilled with approximately 89
Mt of mine rock from the Tuzo pit (De Beers, 2016b). The 5034 pit will be backfilled
with mine rock to an elevation of 418 masl; this will result in approximately 2.7 m
of resting water overlying the backfilled pit when Kennady Lake is refilled. During
the mining of Tuzo pit, the water level in the 5034 pit will be maintained at 300 masl
or less, to minimize potential overflow effects the effect onto the Tuzo pit (De
Beers, 2013c).
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Figure 16

Detailed 5034 pit design (Hatch, 2014b).
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4.4.2.1.2 Hearne Pit
Hearne pit is to be mined concurrently with 5034 pit with pre-stripping of the
overburden expected to begin in 2017. Approximately 2.3 Mt of overburden
(consisting mostly of till and lakebed sediments) pre-stripped from the pit will be
used on site for the construction of berms. Mining of Hearne pit is scheduled for
the first year of operation in 2017 and is expected to be completed by 2020. The
Hearne pit is expected to reach 250 m deep with its general footprint shown in
Figure 17. Once Hearne pit is mined out, it will be filled with approximately 16 Mt
of waste rock from the mining of the Tuzo pit and about 6.3 Mt of fine PK. Hearne
pit will be refilled to 365 masl using mine rock and fine PK. Limiting the elevation
of fill will allow for approximately 50 m of overlying water when Kennady Lake is
refilled. It is anticipated that at the end of Mine life a residual layer of water will
remain in the pit above the backfilled mine rock and fine PK that will have
accumulated from the cumulative effects of runoff, pit water, and from the decanted
fine PK water. This water will be left in Hearne pit or will be transferred to Tuzo pit
upon completion of mining. The water will be allowed to fill up to an elevation of
420.7 masl.
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Figure 17

Detailed Hearne pit design (Hatch, 2014b).

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 96 -

May 2018
Version 4

4.4.2.1.3 Tuzo Pit
The Tuzo pit will be the last pit mined. Pre-stripping is expected to start in 2020
with the removal of 1.4 Mt of overburden (De Beers, 2013c) which will be stored in
the overburden stockpile area. Mining operations are expected to commence in
2020 and be completed in 2028. The pit is expected to be 360 m deep, with its
footprint shown in Figure 18. There will be 16.2 Mt, and 89.3 Mt of the mine rock
produced over the life of the pit, which will be stored in Hearne and 5034 pits,
respectively. The remaining 29.9 Mt will be stored in the West Mine Rock Pile (De
Beers, 2016b). Since it will be the last pit mined, Tuzo pit will not be backfilled with
mine rock. Tuzo will be back flooded with water from the WMP and Area 6
(Hearne), and then overtopping with natural catchment inflow and supplemental
water pumped from Lake N11.
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Detailed Tuzo pit design (Hatch, 2014b).
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Mine Rock Piles
Mine rock will be produced by excavating the rock surrounding the kimberlite ore
deposits. Approximately 300 Mt of mine rock will be produced during the mining of
the three open pits, as shown in Table 12. Mine rock that is not placed into the
mined-out pits will be used for site reclamation or will be stored in one of two areas:
the South Mine Rock Pile (Figure 19) and the West Mine Rock Pile. Overburden is
also accounted for and will be stored on the site of the South Mine Rock Pile.
Overburden will be used for the construction of site infrastructure such as berms,
dykes, and for site reclamation such as creating non-reactive layers on over the
top of any deposited PAG rock (De Beers, 2016b).
Mine rock that will be placed in the South and West Mine Rock Piles will be
geochemically characterized to determine whether if they are PAG; geochemical
testing of mine rock and kimberlite material during baseline and on-going testing
has indicated a low proportion of mine rock (mostly granite) would be PAG (<5%).
Geochemical testing of mine rock will continue throughout operations to confirm
these predictions for PAG rock quantities (De Beers, 2016b).
Mine rock that is identified as PAG will be placed within the centre of the mine rock
piles up until 2020, when PAG rock will be deposited in the mined-out pits, as noted
in Table 13 (De Beers, 2016b). Till from overburden and sediments pre-stripped
from the Kennady Lake area will be used in both the construction of site facilities,
and to cover inert solid materials placed in the landfill within the Mine Rock Piles
(De Beers, 2013c). A low permeability material will also be used to cover any areas
in the core of the Mine Rock Piles where potentially reactive mine rock (if present)
is sequestered (at least a 2 m cover). This cover will infiltration and encourage
water to flow over the surface of the sequestered material, rather than through it.
The core areas within the Mine Rock Pile where PAG material will be placed will
be a minimum of 15 m from the closest edge of the pile. This PAG material will
placed above the final partially wetted area of Kennady Lake (assumed to be
elevation 421.5 m, 0.8 m higher than ordinary high water mark of 420.7 m).
Non-hazardous waste will be placed within the central portion of the South Mine
Rock Pile at a minimum distance of 31 m from the normal high water mark. When
the non-hazardous landfill waste reaches 3 m in height, an intermediate cover of
mine rock will be placed over the top of the waste to limit climatic exposure, and
the non-hazardous landfill waste will be encapsulated and located a minimum of 5
m from any surface of the Mine Rock Pile upon closure (De Beers, 2015i). The
predicted location of the landfill and PAG in the South Mine Rock Pile can be seen
in Figure 20 and Figure 21, respectively.
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Destination and quantity of mine rock from the mined pits.

Year

5034 Mine Rock (Mt)
Total
To
To
Mined South
West
Mine
Mine
Rock
Rock
Pile
Pile

Hearne Mine Rock (Mt)
Total
To
To
Mined West
South
Mine
Mine
Rock
Rock
Pile
Pile

Tuzo Mine Rock (Mt)
Total
To
To
Mined 5034 Hearne
Pit
Pit

-2
-1
1
2
3
4
5
6
7

10.30
12.20
16.30
16.50
11.00
18.10
19.00
10.40
1.80

10.30
12.20
15.42
16.50
9.70
-

0.82
1.30
18.10
19.00
10.40
1.80

18.80
18.50
10.40
1.30
-

17.92
18.05
-

0.94
0.45
10.40
1.30
-

17.50
11.90
15.70
34.80

8

-

-

-

-

-

-

33.80

9

-

-

-

-

-

-

14.20

10
11
Total

115.60

64.12
(a)

51.42
(a)

49.00

35.97
(a)

13.09

5.80
1.70
135.40

33.8
0
33.8
0
14.2
0
5.80
1.70
89.3
0

To
West
Mine
Rock
Pile

1.55
13.66
1.00

17.50
10.35
2.04
-

-

-

-

-

16.21

29.89
(a)

Notes:
The timing, location, sequence, and volume of mine rock removal and deposition may vary according to operational
requirements.
(a)

Portion of mine rock will be used for dyke, road construction, and closure cover (approximately 6.4 Mt total).

Mt = million tonnes.
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Destination and quantity of PAG mine rock from the mined pits.

5034 Mine Rock (Mt)

Hearne Mine Rock (Mt)

Tuzo Mine Rock (Mt)

Total
Mined

To
South
Mine
Rock
Pile

To
West
Mine
Rock
Pile

To
Hearne
Pit

Total
Mined

To
South
Mine
Rock
Pile

To
West
Mine
Rock
Pile

Total
Mined

To
5034
Pit

To
Hearne
Pit

To
West
Mine
Rock
Pile

0.52
0.61
0.82
0.83
0.55
0.91
0.95
0.52
-

0.52
0.61
0.83
-

0.82
0.55
0.91
-

0.95
0.52

0.94
0.93
0.52
0.07
-

0.48
-

0.94
0.45
0.52
0.07
-

0.88
0.60
0.79
1.74
1.69
0.71
0.29
0.09

0.74
1.69
0.71
0.29
0.09

0.60
0.79
1.00
-

0.88
-

5.71

1.96

2.28

1.47

2.46

0.48

1.98

6.79

3.52

2.39

0.88

Notes:

CJ

PAG under submerged base of Mine Rock Piles

PAG encapsulated within the center of Mine Rock Piles.

PAG backfilled into mined-out Hearne and 5034 Pits ; Mt = million tonnes; - = no deposit.

The timing, location, sequence, and volume of mine rock removal and deposition may vary according to operational
requirements.
A portion of mine rock and overburden volume included will be used for dyke, road construction, and closure cover
(approximately 8 Mt).
Mt = million tonnes.

NAG mine rock will also be used for the construction of roads, dykes, dams, and
for reclamation purposes. The amount used for reclamation will reduce the amount
stored in the piles, which is shown in Table 12. This includes mine rock that will be
reserved for use as cover material for the Fine PKC Facility and Coarse PK Pile.
The general design of the Mine Rock Piles is as follows (De Beers, 2015i, 2015j):
•

Overall slope of 2.2 horizontal (H): 1 vertical (V) to 2.5 H: 1 V.

•

Height of each bench: 15 m.

•

Benches will be 15 wide from crest of the lower slope to the foot of the
upper slope immediately above.

The specific details of the South Mine Rock Pile are (De Beers, 2015i):
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•

Contain approximately 101 Mt of mine rock and 5.9 Mt of overburden.

•

Crest elevation of approximately 550 m.

•

Approximate height of 120 m.

•

874,400 m2 footprint.

The West Mine Rock Pile Final Detailed Construction Plan is not yet finalized, but
is expected to include (De Beers, 2015j):
•

Contain approximately 97 Mt of mine rock and 11.6 Mt of overburden.

•

Crest elevation of approximately 555 m.

•

Approximate height of 120 m.

•

884,300 m2 footprint.

Approximately 8.9 Mt of lake-bottom sediment and till (classified as overburden)
will be stripped from over the three pits from 2016 to 2027 (De Beers, 2015j).
Overburden will be removed before mining has commenced and continue into
operations between 2015 to 2022 (De Beers, 2016b).
Table 14

Overburden Pre-Stripping from 2015 to 2022.

Year

Overburden Removal (Mt)
5034
Hearne

2015
2016
2017
2018
2019
2020
2021
2022
Total

1.95
1.0
0.5
3.45

2.3
2.30

Tuzo

1.80
1.30
3.10

Overburden Deposition (Mt)
Overburden for
Placed in
Construction of
Overburden
Dykes and Berms
Stockpile
within Mine
Rock Piles or
for Other Site
Uses
0.31
1.64
0.14
0.86
1.88
0.92
0.25
-0.25
0.15
-0.15
0.08
1.72
0.13
1.17
2.94
5.91

Notes:
The timing, location, sequence and volume of overburden may vary according to operational requirement and detailed
dyke design
Negative value means removal from overburden stockpile for dyke construction.
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Figure 19
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Cross sectional and plan view of the South Mine Rock Pile including permanent landfill and contaminated rock zone (De
Beers, 2015i).
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Figure 20

Cross section view of the planned South Mine Rock Pile (De Beers, 2015i).
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Typical cross section of a landfill or contaminated rock zone (De Beers, 2015i).
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Processed Kimberlite Disposal
PK is a waste product that is produced from spent kimberlite ore that remains after
the diamonds are recovered. The PK will be handled in two waste streams based
on particle size: as fine PK, which is material that is <0.25 mm, and as coarse PK
and grits, which includes material from 0.25 to 6 mm. Approximately 10 Mt of fine
PK and 23.4 Mt of coarse PK will be created during the lifetime of the Mine. The
management of PK is included in the Processed Kimberlite and Mine Rock
Management Plan (De Beers, 2016b). The distribution of the PK waste streams
are shown in Table 15, with further description on both the Fine PKC Facility and
Coarse PK Pile given below.

Table 15
Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
Total

Destination and quantity of processed kimberlite.
Fine Processed Kimberlite
(Mt)
Total
Fine PKC Mined-out
Facility
Hearne Pit

Coarse and Grits (Mt)
Total

Coarse
PK Pile

0.1
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
10.0

0.3
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
23.4

0.3
2.1
2.1
2.1
1.9
1.2
1.4
2.1
2.0
10.0

0.1
0.9
0.9
0.9
0.9
0
3.7

0.9
0.9
0.9
0.9
0.9
0.9
0.9
6.3

Dyke
Construction
and Reclamation

Placed with Mine
Rock or Mined-out
Pits

0.2
0.9
0.7
1.8

2.1
1.9
1.2
0.1
2.1
2.1
2.1
11.6

Notes:
The timing, location, sequence and volume of PK waste stream production and deposition will vary according to
operational requirements.
- = no kimberlite to deposit.

4.4.2.3.1 Fine PK
A slurry material will be used to transport fine PK from the Process Plant to the
Fine PKC Facility via pipeline; the slurry will consist of 30% solids by weight. The
Fine PKC Facility will be located in Area 2 of Kennady Lake, and will be bound by
a series of dykes (Dyke A1, Dyke D and Dyke L), as shown in Figure 22. Dyke L
is a filter dyke that will retain fine PK deposited within the facility, but will allow
water to drain from the Fine PKC Facility into the WMP.
The designed storage capacity of the Fine PKC Facility is 4 Mt of fine PK (De
Beers, 2013c). Once the Hearne pit is mined-out at the end of 2019, the fine PK
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will be transferred via pipe to begin backfilling the Hearne pit. The Fine PKC Facility
will be reclaimed during operations by placing a designed closure cover over the
deposited PK. The cover will serve to control erosion of the deposited fine PK and
promote runoff towards Kennady Lake. A dry, material cover will be evaluated as
a component of the Reclamation Research Program (Appendix E).

4.4.2.3.2 Coarse PK
After processing, coarse PK will exit the Process Plant by conveyor and be
discharged on the coarse reject stockpile. From here, the coarse PK will be loaded
into trucks and hauled to the Coarse PK Pile. The designed storage volume of the
pile is approximately 5.2 Mm 3, which is equivalent to the estimated volume of the
coarse PK produced up to early 2021. After 2021, coarse PK will be placed either
within the West Mine Rock Pile, or the mined-out pits (De Beers, 2013c). Efficient
use of coarse PK as backfill and construction material, and the effective use of
local topography, will minimize the ultimate footprint of the final Coarse PK Pile (De
Beers, 2013c), which is shown in Figure 22. The Coarse PK Pile will be
progressively reclaimed during operations by grading the side slopes and placing
a NAG mine rock closure cover over the PK to limit erosion of the PK. Alternate
covers may be evaluated as part of the Reclamation Research Program (Appendix
E).

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 107 -

May 2018
Version 4

4
H

UcGLr«l

~

tmlWG~DCctUOURS
Sni INOFX I m ~RMFDIATF
+

~

&.IHYlr,l; fH'l'lXJNIUl.lf(l;j
5m lP\Dl..X lmlN ILRML.JMIE.

\;)

>

-

MAASIARC:A
5CRl)R

-

l.N<E,POIC)

D

ORl\rt£DARCA -

CAJCl-&11.NIOOIJNUNff

IJKAINAOt:.HOWUIRl:C !ION

MINING OPERATIONS YEARS 9 TO 11

FlffEPI(
C()M5[1'1(

M.INL I ~

P2013~0 1◄ C\D_CPO

1:1410»-0
ttiA • MIM

Figure 22

tP

Map of the water control Areas in Kennady Lake showing the expected closure extents of Fine PKC Facility and Coarse
PK Pile (De Beers, 2015k).
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Infrastructure
Sub-categories within the mine infrastructure component are provided in
subsequent sections and organized as follows:
•

Water Management System (including dykes and water management
pond).

•

Site facilities, including but not limited to the processing facility, power
systems, maintenance shops, explosives storage facility, hydrocarbon
storage facility, laydown areas, and the accommodation complex.

•

Roads and airstrip.

4.4.2.4.1 Water Management System
Water management during operations is crucial for the success of the Mine. The
key activities of water management for the Mine will be dewatering Areas 2 to 7 of
Kennady Lake during construction, shown in Figure 23, and managing the water
using the Water Management Pond (WMP) during operation (Areas 3 and 5). A
key feature is the use of natural topography of the headwaters in Kennady Lake to
manage flows from the headwater lakes so that they do not flow Kennady Lake
during operation. This will initially be done by dyking the headwater lakes and
passively diverting their flows away from Kennady Lake to minimise the water that
has to managed in the controlled area during operation.
Eight sub-watershed areas (Areas 1-8) (Figure 23) have been designated in the
Mine area. Area 1 is located northeast of Kennady Lake and includes Lakes A1,
A2, A3, and A9, while Areas 2 to 7 are within Kennady Lake. Areas 2 to 7 will form
the controlled area for water management purposes. Area 8 is a sub-watershed of
Kennady Lake, but it is separated from the controlled area by Dyke A. Construction
of perimeter and internal water retention dykes has begun during the construction
phase and will continue through the operations phase, as required.
Upon receiving Type A Water Licence (MV2005L2-0015) on September 23, 2014,
De Beers initiated construction of Dyke A. Installation of this dyke isolated Kennady
Lake from the downstream watershed. De Beers completed Phase I of the fish-out
in September of 2014, which involved removal of more than 80% of the fish
biomass of the lake. Following approval of several environmental monitoring and
management plans De Beers initiated dewatering of the lake on December 20,
2014. The final phase of the fish-out (Phase II) was completed in 2015.
The Construction Water Management Plan (CWMP) details three stages for the
dewatering of Kennady Lake (De Beers, 2015k) with planned construction
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activities being shown on maps in Figure 23 to Figure 25. Stage 1 and 2 (2015)
discharged 18.7 Mm3 from Kennady Lake into Area 8 and Lake N11, while Stage
3 (2016) will discharge 3.45 Mm 3 into Area 8 and Lake N11. The discharge rate
during Stages 1 and 2 was 0.77 m3/s; however, an increase to this rate to 1.5 m3/s
was sought by De Beers and granted by the MVLWB in 2015. The flow rate for
Stage 3 rate has been set to 0.77 m3/s under the current CWMP. A summary of
the CWMP follows below:
Stage 1 –Q1 2015 to Q2 2015:
•

Construct Dyke A to isolate Area 8 from Areas 2 to 7 of Kennady Lake;

•

Install pump and pipeline at Area 7, and discharge water from Area 7 to
Area 8;

•

Install pump and pipeline from Area 3 to Lake N11, and discharge water
from Area 3 to Lake N11; and

•

During initial dewatering no internal cofferdams are necessary across the
narrows between Area 6 and Area 5 and between Area 6 and Area 4, so
the water in Areas 6 to 7 can freely flow into Area 5 (and vice versa).

Stage 2 – Q2 2015 to Q4 2015:
•

Continue discharging water from Area 3 to Lake N11 until end of 2015;

•

Construct cofferdams (for Dykes H, I, and J) from mid-June of 2015 across
the narrows between Area 6 and Area 5 and between Area 6 and Area 4,
such that the Areas 6 and 7 will be isolated from north basin of Kennady
Lake;

•

Move pumping equipment and associated pipeline from east of Area7 to
the narrow between the southeast of Area 5 and the north of Area 6; and

•

After moving the pumping system to Area 6, pump water from Area 6 to
Area 5 settling pond through an in-line treatment system, until Area 6 and
7 are fully drained.

Stage 3 - 2016 to 2020:
•

Beginning in 2017 water will be discharged from Lake N11 to Area 8 every
3 of 4 years as downstream flow mitigation (or from the WMP if water in
Area 3 meets dewatering Effluent Quality Criteria [(EQC]) in the Water
Licence) ;

•

Pump pit water from 5034 pit through an in-line treatment system to Area
5 settling pond;

•

Pump runoff water collected in various collection ponds in Areas 6 and 7
through an in-line treatment system to Area 5 settling pond;
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•

Discharge treated effluent from sewage treatment plant (STP) into Area 3
(Fine PKC Facility) or on-land sump; and

•

Pump the excess runoff water from the Lake A1 to Area 8 through Lake
J1b.

The CWMP, Groundwater Monitoring Program, and Operational Water
Management Plan (OWM) address water inflow to the pits and site runoff. Water
inflow to the pits includes groundwater, seasonal runoff, precipitation, and spring
thaw of ice and snow. Estimates for pit inflows are summarized in Table 16. All
other water that enters the pit will be routed by ditches to a series of sumps that
will intermittently dewater the pit to limit the water in the pits. Water that enters the
open pits through groundwater inflows are expected to be high in TSS and TDS
and will be stored within the WMP. 5034 pit is expected to have increased TDS
with increased depth, ranging from 200 to 900 mg/L. The pit dewatering system
will treat TSS in the water by in-line flocculation before pumping it to Area 5 to
settle out the TSS. Further information on dewatering of the pits can be found in
(De Beers, 2015l).
Once the pits are developed, monitoring of water chemistry and inflow volumes will
commence. Water quality and quantity results will be presented within the monthly
SNP reports as per the Type A Water Licence (MV2005L2-0015), in addition to the
annual water licence report. Site runoff will be managed through the use of five
Collection Ponds (CP) within the controlled area as shown in Figure 26. CPs will
be filled during runoff events such as freshet and precipitation events. CP water
levels will be kept low before spring to accommodate freshet events and will be
continuously pumped to the WMP of mined pits to remain low. CP water levels will
be maintained low during the summer to accommodate a 1/100 year precipitation
event, which could increase the mean total precipitation from 328 mm to 553 mm.

below:

A summary of the management of runoff from the site infrastructure is outlined
Runoff from the Mine Rock Piles:
•

Will flow to CP2;

•

Is then pumped to Settling Pond before being directed to the WMP;
and

•

Further information in the Processed Kimberlite and Mine Rock
Management Plan (De Beers, 2016b).

Runoff from the Fine PKC Facility:
•

Formed by building Dyke L and Dyke A1 at Area 2;

•

Dyke L is a filter dyke allowing water to be filtered to the WMP; and

•

Further information in the Processed Kimberlite and Mine Rock
Management Plan (De Beers, 2016b).
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Runoff from the Airstrip Area:
•

Topography segregates flow 50% to Area 8 and 50% to Area 7 (CP1);
and

•

Sediment mitigation strategies will limit sediment transport in Area 8
as described in Erosion and Sediment Management Plan (De Beers,
2014c).

Runoff from the covered Ammonium Nitrate Storage Area and Emulsion Plant:
•

The storage area is designed so that runoff around the Ammonium
Nitrate Storage Facility flows through Area 2 to the WMP; and

•

Areas around the Emulsion Plant will be graded so flow is directed to
Area 4.

Runoff from Site Access Roads
•
Table 16
Year

Sediment management structures will be used to mitigate sediment
transport in runoff to adjacent waterbodies.

Estimated passive inflow to each mined pit based on Mine operational year.
Estimated Passive Inflow to Pit [m3/d]
5034

Hearne

Tuzo

2015

1,500

-

-

2016

1,300

-

-

2017

1,100

1,500

-

2018

1,300

1,500

-

2019

1,600

1,600

200

2020

2,100

1,500

1,900

2021

2,500

1,300

1,100

2022

2,300

1,000

900

2023

2,200

200

1,200

2024

1,800

200

2,200

2025

1,500

100

2,200

2026

1,300

100

2,300

2027

1,300

100

2,500

4.4.2.4.2 Site Facilities
The site facilities include all as-built structures on the Mine site. Those include the
processing plant, accommodation complex, maintenance workshop and
warehouse, storage area for oil, fuel and glycol, power system, and the explosives
storage and production facility (Figure 27, with magnifications in Figure 28 to
Figure 30). Table 17 includes a more detailed description of the components from
Table 11.
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Figure 23

Map of the eight sub-watershed Areas in Kennady Lake (De Beers, 2015k).
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Water management plan from beginning of 2015 to June 2015 (De Beers, 2015k).

Note:
Blue arrows show the drainage flow direction
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Water management plan during construction in 2016 (De Beers, 2015k).
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Spatial representation of the Containment Ponds (De Beers, 2015k).

Note:
CP: Containment Pond
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Mine site facility components and their description.

Component
Processing Plant
Accommodation Complex

Maintenance Workshop and
Warehouse

Storage Area for Oil, Fuel, and
Glycol

Power System

Explosives Storage and Production
Facility

Description
Constructed using structural steel.
The accommodation complex hosts a 252 room facility.
Accommodation complex is comprised of a series of
mobile trailers and wood construction outbuildings and
add-ons (i.e. steps, causeways etc.). This complex
includes an administration office a construction office,
medical clinic, computing, and communication network
and lunch rooms.
Complex includes 2 modular dual-chambered
incinerators, potable water supply, fire water supply and
sewage treatment plant.
Mining equipment will be serviced at the maintenance
workshop.
A warehouse for storage will be attached to the
maintenance workshop.
Both buildings will be constructed using structural steel.
Stored in lined and bermed areas.
Contains large fuel tanks and smaller hydrocarbon tanks
such as engine oil, transmission/hydraulic oil,
glycol/coolant, waste oil and waste coolant.
Tanks constructed with structural steel.
Five 2,825 kW diesel-powered generators supply heat
and power.
During normal operation, only 3 will be online.
One will remain during closure to supply necessary power
until no longer needed or a smaller generator can be
supplied.
Explosives and other blasting material will be stored in
buildings and on storage pads.
Emulsion facility made with structural steel.
Ammonium Nitrate Building will be constructed with
structural steel frame and a corrosion resistant fabric
wrap.

De Beers Canada Inc.

Size and Footprint
140,000 m3 with a 5,600 m2- footprint.
30,000 m3 with a 10,000 m2 footprint.

22,500 m3 with a 1,500 m2 footprint.

Emulsion facility is 1,600 m3 with a 160 m2 footprint.
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Mine Site layout with indication of magnification areas.
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Figure 28

Magnification of section A) of the Mine Site.
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Magnification of section B) of the Mine Site.
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Figure 30

Magnification of section C) of the Mine Site.
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4.4.2.4.3 Roads and Airstrip
The roads and airstrip provide the foundation for transportation of personnel,
equipment, and ore, to and from and about the Site. A general description of the
components under the sub-category roads and airstrip is provided in Table 11, with
a more detailed provided located in Table 18. All on-site roads are shown in Figure
31.
Table 18
Component
Site Roads

Winter Access
Road

Airstrip

Roads and airstrip components and their description.
Description
Total area of 1,001,071 m2.
Mine haul roads have a 300 mm road surface of 40 mm or less gravel, overlying
1,700 mm of run of quarry or till.
Mine haul road about 3x as wide as the width of 218 t haul fleet (7.5 - 8.7 m),
about 23 m total.
Mine haul trucks will be kept to the west side of the site whenever possible.
Access roads are about 10 m wide.
Access roads constructed of a 250 mm road surface of 20 mm or less gravel
overlying 1250 mm of quarry rock or till.
120 km from km 271 of the Tibbitt-to-Contwoyto Winter Road to the plant site.
1,000 to 1,200 trucks per year during operations.
110 to 200 trucks per year during closure.
Trucks will haul B-trains of fuel, ammonium nitrate prills, and miscellaneous
freight.
Located 1 km southeast of the plant site.
Aviation fuel will be stored in tanks with secondary containment, and in sealed
drums situated inside a lined berm.
1,371 m long and 45 m wide.
7.5 m graded shoulders either side of the surface.
300 mm surface of 20 mm granular till, overlying 2,500 mm of thick (|400 mm) run
of mine rock.
Airstrip includes runway lighting, lighted windsocks, jet fuel, drum storage,
standard and Area Navigation (RNav) GPS approach, non-directional beacon,
AWOS and VHF radio facilities, and an aircraft radio control aerodrome lighting
unit (ARCAL).
Total area including airstrip infrastructure is 95,375 m2.
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Project Schedule
Figure 32 below presents an overview major activities for the anticipated
construction, operation and closure at different mine areas. Figure 40 in Section 8
provides a more detailed breakdown of the closure and post-closure activities at
each mine area. .
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Task Name

1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
Figure 32
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2014 12015 2016 12017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 12031 12032 12033 2034 2035 2036 2037 2038 2039
-2
-1
1
2
3
4
5
11
12
13
14
15
16
17
18
19
20
21
22
23
6
7
8
9
10

-3

Open Pits
5034 Pit
Pre-stripping
Mining
Backfilling
Flooding
Hearne Pit
Pre-stripping
Mining
Backfilling
Flooding
Tuzo Pit
Pre-stripping
Mining
Flooding
Mine Rock Piles
South Mine Rock Pile
Mine Rock Deposition and
Contouring
West Mine Rock Pile
Mine Rock Deposition and
Contouring
Processed Kimberlite (PK) Disposal
Fine PK Containment Facility
Fine PK Deposition
Decommissioning
Coarse PK Pile
Coarse PK Deposition
Decommissioning
Infrastructure
Water Management Systems
Dewatering Kennady Lake
Area 3 Freshwater Intake-NJ
Diffuser
Construction
Decommissioning
Area 8 Freshwater Intake
Construction
Decommissioning
Dykes
Construction
Dykes A, H, I, J
Dyke K
Dykes F, G
Dykes A1, D , E, L
Dykes B, K Upgrade,, M
Dyke N

■

-

•

11111

I

I

Anticipated construction and closure activities and the associated timelines, at the main mine areas.
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Mine Yea r

45
46

Breach Dykes
Internal Dykes B, N, and K

47
48
49
50
51
52
53
54
55
56

Dykes E, F, G
Breach Dyke A\
Refilling Kennady Lake
Site Facilities
Accommodations Complex
Construction
Dormitories
Administration Offices
Environment Lab
Kitchen and Food Storage

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
Figure 32

Dining Room
Arrivals/departures
building
Recreation faci lities and
gymnasium
Laundry
Emergency Vehicle
Garage
IT/server room
Water Treatment Plant
Sewage Treatment Plant
Incinerators
Personnel Control Center
(PPC) building
Processing Plant
Construction
Processing Plant
Maintenance Workshop and
Warehouse
Construction
Quonset Hut Facility
Warehouse Facilities
Truck Shop
Storage Area for Oil, Fuel,
Glycol
Construction
Bul k Fuel Storage (3
tanks)
Bul k Fuel Storage (8
tanks)
Bul k Fuel Storage (10
tanks)
Explosives Storage and
Production Facility
Construction
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Anticipated construction, operations, closure, and post-closure activities and their approximate timelines (Continued).
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Ammonium Nitrate
Storage Building
Ammonium Nitrate
Storage Pad
Emulsion Pla nt
Explosives Storage
Magazine
Power System
Construction
Electri cal Heating an d
Power
Boiler House
Miscellaneous Facilities
Construction
Landfill
Landfarm (constructed as
required )
Crusher Plant and
Laydown
Concrete Batch Plant
Cutti ngs Containment
Facility (CCF) Laydown
Megadome
Roads and Airstrip
Construction
A irport/Ai rstri p
S ite Roads
Decommissioning of Site
Facilities
Remove hazardous material ,
demolish bu ildings, Sca rify Site
Roads
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Anticipated construction, operations, closure and post-closure activities and their approximate timelines (Continued).

De Beers Canada Inc.

I

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 127 -

May 2018
Version 4

5

PERMANENT CLOSURE AND RECLAMATION

5.1

DEFINITION OF PERMANENT CLOSURE AND
RECLAMATION
Permanent closure is defined as the final closure of the Mine with no foreseeable
intent by the existing proponent to return to active mining (AANDC et al. 2013).
Permanent closure indicates that the proponent intends to have no activity on the
site aside from post-closure monitoring and potential contingency actions.

5.2

PERMANENT CLOSURE AND RECLAMATION
REQUIREMENTS
The CCRP (De Beers, 2013a) was developed using the INAC closure guidelines
(Indian and Northern Affairs Canada (INAC), 2002). In November 2013, updated
Guidelines were released by AANDC and the Land and Water Boards of the
Mackenzie Valley (AANDC et al., 2013). One of the primary changes within the
new Guidelines was the adoption of an objectives-based approach to closure
planning that details a step by step procedure for the organization and expected
level of detail for inclusion within closure and reclamation plans. The Guidelines
outline specific requirements for closure objectives, options, selected closure
activities, and criteria for presentation within the CRP. This section of the ICRP
describes the details of closure plan for the Mine, using the new, objectives-based
approach for closure and reclamation planning. Although the details of the actual
closure activities planned have not changed with the updated Guidelines, some
additional information regarding closure (e.g. predicted residual effects) has been
added from existing De Beers documents, and some new material has been
developed (e.g. Reclamation Research Plan). An overview of the adopted
framework for closure planning, is presented in Figure 33.
At the foundation of the objectives-based approach is the overarching closure goal
for the site:
To return the site and affected areas around the Mine to technically viable and,
where practicable, self-sustaining ecosystems that are compatible with a healthy
environment and with human activities.
This goal is to be supported by four closure principles identified by the Guidelines:
physical stability, chemical stability, no long-term active care, and compatibility with
land use in surrounding areas. The closure principles, which were defined in
Section 2.2, are primary drivers in the development of closure objectives (Section
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5.2.3). Other major considerations in selection closure objectives have included
stakeholder feedback received throughout the impact assessment, regulatory
process, and recent closure-specific engagement events (Appendix C – Record of
Engagement), as well as, findings of the EIS, which included the assessment of
post-closure conditions that were considered achievable.

Closure Goal

Objectives-Based
Approach to Closure and
Reclamation Planning

To return the mine site and affected areas to viable and. wherever
practicable, self-sustaining ecosystems that are compatible with a
healthy environment and with human activities.

Closure Principles
The closure prnlclples guide the selection of closure objectives .

Closure Objectives

Closure Criteria
Closure criteria measure whether
the selected closure activity meets a
particular closure objective.

A closure objective describes what the selected closure activity alms
to achieve. Typically. closure objectives are specific to the mlne's
components. They must be achievable and measurable and allow
for the development of closure criteria.

Closure Options
Proponents propose a set of closure options to achieve the closure
objectives.

Selected Closure Activity
The selected closure activity Is chosen from the closure options. and
once a pproved. the proponent can begin the final engineering and
d esign pha se.

Figure 33

Objectives-based approach to closure planning (AANDC et al., 2013).

As shown in Figure 33, the prescribed approach includes development of options
for potential closure activities that are expected to achieve each closure objective,
and identification of a selected closure activity, once stakeholder input has been
received.
De Beers first presented their proposed closure options/activities within the
submitted EIS document in December 2010 (De Beers, 2010b). Based on formal
requests received during Technical Sessions in 2012, a detailed summary of De
Beers options (Project Alternatives) analysis was prepared and submitted under a
separate cover (De Beers, 2012c). The project design and closure alternatives
were evaluated by De Beers using the Environment Canada Guidelines for the
Assessment for Alternatives for Mine Waste Disposal (Environment Canada,
2011). Summary tables presenting the results of the alternatives analysis, which
are most applicable to closure and reclamation were presented in Section 4.4.1.
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At present, the Mine is in the process of transitioning between construction and
operation, and has implemented the selected options from the initial alternatives
analysis into the Mine’s plan for operations and closure (e.g., mine rock
placement). The details of the selected closure activities, including sub-tasks and
associated engineering works required to support execution of the final closure
phase, are outlined below in Section 5.2.5. Additional options for mine closure
remain however, and will be presented to stakeholders for input as part of the
ongoing advancement of this ICRP. Section 5.2.4 below discusses the current
closure options, which will be evaluated to further refine the ICRP in working
towards a Final Closure and Reclamation Plan.
Closure criteria have been developed to further define the measurable targets
associated with achieving the various closure objectives. In many cases, numerical
values have not yet been determined for reclamation standards to be applied at
environmental media (e.g. soil, water, air, etc.). This level of detail will be
developed as environmental monitoring data are collected over the operation
phase, which will be used to confirm EIS predictions, and the performance of
mitigation strategies.
Additional information required by the Guidelines (AANDC et al., 2013), such as
the pre-disturbance, existing, and final site conditions, predicted residual effects of
the project, uncertainties for mine closure, planned post-closure monitoring
programs, and completed contingency planning are also included in this section of
the ICRP.

5.2.1

Project Component Description
As outlined in Section 4, the Mine consists of four major categories: open pits, mine
rock piles, PK disposal areas, and infrastructure. Planning for closure of the site
has been done using a site wide, and mine component specific approach. General
descriptions of the major mine categories are as follows:
•

Open pits, including 5034 pit, Hearne pit, and the Tuzo pit, and the 5034
pit;

•

Mine Rock Piles, including the South and West Mine Rock Piles;

•

PK disposal areas, including the Coarse PK Pile and the Fine PKC Facility;

•

Infrastructure, including but not limited to all components on the plant site
and airstrip such as water management structures, accommodations,
quarries, roads, and the processing plant); and,

•

Kennady Lake, including flooded regions of the mined open pits,
submerged dykes, and the refilled/reconnected water management areas.
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Detailed descriptions of each project component and planned lifespan
(construction, operations and closure) is presented in Section 4, with
accompanying figures/photos compiled within Appendix D.

5.2.2

Pre-Disturbance, Existing and Final Site Conditions
An overview of the pre-disturbance, existing, and final site conditions for the mine
components are addressed in Table 19, and illustrated in Figure 34, Figure 35, and
Figure 36, respectively. Pre-disturbance conditions are discussed in detail within
Section 3 – Project Environment of this ICRP. Existing site conditions are
demonstrated through various site photographs, images and maps presented in
Appendix D, which provide an understanding of the pre-disturbance conditions and
the expected closure conditions.
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Summary of pre-disturbance, existing and final Mine site conditions.

Pre-Disturbance Condition
Open Pit Mines
Descriptions of the pre-disturbance
environmental conditions are described
in Section 3.
The location of the three open pits is
partially within the normal water level
boundaries of Kennady Lake (Figure
14) under 10-15 m of water (420.7
masl) and 8-12 m of lake bed
sediments. No important or unique
environmental conditions were
identified in this area that would have a
significant influence on closure
planning.

Existing Conditions

Final Conditions

Pre-stripping of overburden
and mine rock is currently
occurring for 5034 pit. Aerial
photos of completed work are
presented within Appendix D.

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 be breached to fill Tuzo pit with water from Area 6 and the WMP.
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.
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Pre-Disturbance Condition
Mine Rock Piles
Descriptions of the pre-disturbance
environmental conditions are detailed
in Section 3.
The Mine Rock Piles will be formed on
generally flat bedrock typical of the
location requiring no pre-stripping or
preparation. The piles will encroach
upon land that is below the normal
water level of Kennady Lake. No
important or unique environmental
conditions were identified in this area
that would have a significant influence
on closure planning.
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Existing Conditions

Final Conditions

Mine rock is currently being
removed from the 5034 pit
and transported to the South
Mine Rock Pile.
Aerial photos of conditions at
the planned South and West
Mine Rock Pile sites are
presented in Appendix D.

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.
Predicted final conditions at the South and West Mine Rock Piles are illustrated in
Figure 35 and Figure 36.
Tables demonstrating the destination of non-PAG and PAG mine rock is presented
in Table 12 and Table 13, respectively.
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Pre-Disturbance Condition
Processed Kimberlite Facilities
Descriptions of the pre-disturbance
environmental conditions are detailed
in Section 3.
The location of the kimberlite deposits
are shown spatially in Figure 14 while
the depth and extent of the deposits
are shown in Figure 15.
No important or unique environmental
conditions were identified in this area
that would have a significant influence
on closure planning.

Infrastructure
Descriptions of the pre-disturbance
environmental conditions are detailed
in Section 3.
Infrastructure will be built in the central
peninsula on Kennady Lake which was
covered grass, moss, and lichen with
bedrock occasionally penetrating to the
surface. No important or unique
environmental conditions were
identified in this area that would have a
significant influence on closure
planning.
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Existing Conditions

Final Conditions

The process plant
commissioning is expected to
occur in July and August of
2016 (possibly starting in June
sometime). Fine and coarse
PK produced by the process
plant during commissioning
phase will be placed in the
southeast corner of the Fine
PKC Facility, and Coarse PK
Pile, respectively.

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.
Tables demonstrating the destination of fine PK and coarse PK rock is presented in
Table 15.

The status of infrastructure is
listed in Table 11.
Aerial photos of current
infrastructure can be seen in
Appendix D.

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.
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Figure 35

The plan view of the end of operations of the Mine depicting all water management infrastructure and areas (De Beers,
2013d).
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Figure 36

Plan view of the final site and reclamation conditions including each water management area and permanent structures
(De Beers, 2013a)
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Closure Objectives and Criteria
This ICRP has incorporated specific feedback from stakeholders gathered as part
of several engagement events completed regarding general mine closure
discussions, as well as focused workshops dealing with specific components of
the ICRP, including closure objectives (De Beers, 2014a) and closure criteria. A
comprehensive summary of engagement activities completed by De Beers to
support ongoing closure planning is compiled in Appendix C.
Objectives for closure of the Mine were first presented within the EIS (De Beers,
2010a) and then within the CCRP (De Beers, 2013a) in the form of Short-Term
and Long-Term Objectives for various site wide, and mine area-specific aspects
for closure. These closure objectives, and their potential criteria, were the focus of
discussions at the Closure and Reclamation Workshop completed by De Beers
and project stakeholders in September 2014 (De Beers, 2014a). In conforming to
the updated requirements for closure plans, the closure objectives and criteria
have been revised to better reflect specific definitions outlined by the Guidelines.
The revised closure objectives and criteria, as presented in this ICRP, are
consistent with previously presented concepts, and have been updated to reflect
feedback received at the September 2014 Workshop. A summary table outlining
how existing De Beers’ commitments from the CCRP and stakeholder
recommendations from the workshop have been carried forward into the current
closure objectives is presented in Appendix D.
Table 20 summarizes the closure objectives, proposed closure criteria, primary
reclamation activities, and post closure inspections and monitoring planned to
evaluate achievement of the criteria. Detailed descriptions of these topics are
presented throughout this section of the ICRP. Each set of closure objectives,
criteria and performance monitoring programs provide clear, measurable targets
for permanent closure and reclamation at the Mine as required by the Guidelines.
The criteria presented in Table 20 will be refined where applicable, based on final
engineering designs for each mine component. At present, select closure criteria
associated with various environmental media do not provide numerical values as
a reclamation target and reference to territorial/federal guidelines or site-specific
risk based criteria is given. The decision to adopt existing environmental
guidelines/standards, develop measurable, site-specific criteria using risk
assessment, or some combination of the two approaches will be made in the future
when mining operations are underway, and more is known regarding site
conditions based on environmental monitoring data and the performance of
mitigation strategies to promote the selection of reclamation standards, which are
considered both protective to ecological receptors and achievable. The
implementation of a risk- based approach would be completed using established
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practices for ecological and human health risk assessment, and follow the
applicable guidelines (e.g. CCME, Health Canada, USEPA), consistent with risk
assessments completed as part of the EIS (De Beers, 2012e, 2012f).
Spatial components of the criteria (i.e. specific sampling/testing locations) will also
be defined at a later date, to allow monitoring locations to be informed by operation
environmental monitoring results. Initial reclamation monitoring at various areas of
the Mine are expected to be consistent with the applicable operations monitoring
scope (e.g. SNP for water quality), then reduce gradually over time. Temporal
components of closure criteria are represented by the planned post-closure
inspections and/or monitoring durations. The performance data collected over
these periods will be evaluated by qualified professional using accepted standards
of practice to determine if the closure objective has been achieved, or additional
monitoring is required.
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Closure objectives, criteria, method of measurements to evaluate achievement of criteria, and any planned reclamation research.

Proposed Closure Objective
SW1 – Air quality levels safe for
people, vegetation, aquatic life
and wildlife.

Proposed Closure Criteria
Closure air quality criteria will be developed using
territorial/federal guidelines or site-specific risk-based
criteria.
Final engineering design of the closure landform features
will inform the need to develop site specific criteria.

Primary Reclamation Activities
Engineering design and construction of a cover placed
over the fine PK deposited within the Fine PK Facility.
Engineering design and construction of a cover placed
on the PK facilities.
Cessation of mining and construction activities (e.g.
diesel combustion, surface vehicle traffic, blasting,
material crushing and handling, etc.) will play a large
role in diminished air emissions.

Post-Closure Inspections and/or Monitoring
Air quality monitoring for suspended particulates will
be completed post-closure during the summer for 3
years post closure.
Geotechnical monitoring of the constructed rock
cover will occur to ensure long-term performance as
a barrier. See Closure Objective PK1&2 for more
detail regarding monitoring activities.

SW2 – Drainage pathways for
surface runoff are physically
stable.

No significant signs of deformation, degradation and/or
erosion and sedimentation which could contribute to
physically unstable conditions as visually observed during
geotechnical inspections by a qualified professional
engineer on a minimum of two geotechnical inspections
occurring over a duration of at least two years.
Natural drainage conforms to the final site plan, as
determined by a qualified professional engineer.
Criteria, in addition to visual inspection, to be refined based
on final engineering design of each mine component.
Closure water quality that meets territorial/federal
guidelines and/or site-specific risk-based criteria to be
specified in the Final Closure Plan. Final engineering
design will inform the need to develop site specific criteria.

Final grading where required to promote positive
drainage.
Drainage pathways (e.g., spillway at the Fine PKC
Facility) will be established as per design and QA/QC.
QA/QC protocol completed by a profession engineer.

Geotechnical inspections (visual) of the drainage
pathways will occur post-closure in concert with the
site geotechnical inspection and monitoring
program.
Surface water quality monitoring will be completed
post-closure at applicable drainage pathways to
ensure all relevant closure objectives and criteria
have been met. See Closure Objective SW3 for
more detail on this monitoring program.

Characterization and management of PAG rock during
operations will occur as per the approved management
plans (De Beers, 2016b, 2015e).
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.
Construction materials will be non-PAG. Drainage
pathways will be established for long-term stability to
mitigate against erosion.
All potentially hazardous materials and equipment will
be removed from site.
Final grading/contouring will promote positive drainage
towards pre-disturbance drainage pathways where
possible (e.g. water within controlled area will flow to
Kennady Lake).
Drainage pathways will be established for long-term
stability to avoid issues with erosion. A final
grading/contouring plan will be developed for each Mine
Rock Pile and PK facility, as well as, a plan that
addresses the remainder of the Mine outside these
facilities.
Engineered earthen structures remaining at the site (i.e.
Mine Rock Piles, Fine PK 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.

Geotechnical monitoring (temperature monitoring
within the Mine Rock and PK areas, visual
monitoring of engineered covers for signs of
deformation and/or degradation)
Water quality monitoring (runoff and seepage at
locations of concern across the site)
Aquatic and Wildlife effects monitoring (select
receptors which are present at the site following
reclamation).
Thermal monitoring will be completed in each Mine
Rock Pile and PK facilities.

Appendix E, Section 2.2: Post Closure Seepage
Quality and Quantity.
Research Interest: Quality and quantity of seepage at
major mine waste areas (i.e. Coarse PK Pile, Fine PKC
Facility, and Mine Rock Piles) post closure.
This research focuses on refining/confirming seepage
predictions to better describe post-closure water quality
in Kennady lake.

Geotechnical inspections of the site will occur postclosure in concert with the site geotechnical
inspection and monitoring program.
Monitoring timeframe will be informed by RRP and
included in FCRP.
Additional monitoring will occur at the Mine Rock
Piles and PK areas (See MR and PK closure
objectives below)

Appendix E, Section 2.3:
Final Landform Options to Support Wildlife Habitat
Research interests: Final landforms that are safe for
use, with consideration to habitat function.

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.

No significant deformation and degradation, and/or erosion
and sedimentation is indicated at drainage pathways, Mine
Rock Piles, PK areas, and/or any other remaining
engineered structures confirmed by visual monitoring as
part of site geotechnical inspections completed by a
professional engineer on a minimum of two geotechnical
inspections occurring over a duration of at least two years.
Grading/contouring conforms to the final site plan, as
determined by a qualified professional engineer.
Criteria, in addition to visual inspection, to be refined based
on final engineering design of each mine component.

De Beers Canada Inc.

Reclamation Research
Appendix E, Section 2.1: Revegetation.
Research Interest: Development of a Revegetation
Plan.
This research will help finalize the revegetation priority
areas.
Appendix E, Section 3.0: Processed Kimberlite
Containment Facilities.
Research Interest: Identification of the required cover
thickness and material in order to achieve the postclosure air quality objectives.
Appendix E, Section 3.0: Processed Kimberlite
Containment Facilities.
Research Interest: Identification of effective
engineering methods to ensure cover is resistant to
wind and water erosion process.
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Proposed Closure Objective
SW5 – Promote accelerated
natural recovery of vegetation at
disturbed areas.

Proposed Closure Criteria
At site infrastructure areas:
Available surface materials have been salvaged and
applied as a growth substrate;
Compacted soil surfaces (e.g., roads, pads) have been
scarified; and
Native species have applied to disturbed areas.
At Mine Rock Piles, remaining access roads have been
scarified, and salvaged overburden applied, if available.
Additional criteria may be included based on the outcome
of research trials.

Primary Reclamation Activities
Revegetation efforts will include some combination of
the following activities across the various mine areas:
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.

Post-Closure Inspections and/or Monitoring
Final landscape inspected by a qualified
professional and representative of affected
Aboriginal Parties.
Submission of as-built conditions in a summary
report completed by a qualified person.
Vegetation monitoring will be completed to evaluate
the establishment of vegetation at reclaimed
surfaces across the site and provide a documented
case study for future projects.

SW6 – Safe passage and use
for Caribou and other wildlife.

No buildings or equipment remain above surface grade
following final closure. Confirmation by the engineer of
record that the grading/contouring conforms to the final site
plan.
Satisfactory results of post- closure wildlife risk assessment
completed by a qualified professional with input from
Aboriginal representatives.
Use of the site by wildlife (i.e. birds, mammals) as
documented through a minimum of two years of postclosure monitoring.

Final landscape inspected by a qualified
professional and representatives of affected
Aboriginal Parties for a minimum of two consecutive
years.
Submission of as-built conditions in a summary
report completed by a qualified person.
Water quality monitoring (runoff and seepage at
locations of concern across the site).
Wildlife monitoring at the Mine area post closure.
Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.

SW7 – Aesthetic conditions of
the Mine area are similar to
surrounding natural conditions.

No visible buildings, equipment or non-local materials on
surface.
Final grading reflects surrounding topography and reestablish natural drainage pathways where possible.
Native vegetation species applied at final closure using
methods informed by the research findings.
Additional criteria for all areas may be included based on
the outcome of revegetation research trials.

Removal of all buildings, equipment, and surface
hazards. A final grading/contouring plan will be
developed for each Mine Rock Pile and PK facility, as
well as, a plan that addresses the remainder of the
Mine outside these facilities. Re-contouring of surface
materials to reduce ground hazards and reflect
surrounding topography where possible. Where
applicable, final site grading/contouring will be informed
by operational wildlife monitoring.
Engineered earthen structures remaining at the site (i.e.
Mine Rock Piles, Fine PK 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.
Mitigation of environmental risk to wildlife from soil,
sediment or water will be completed as required based
on the applicable closure criteria for environmental
media.
Monitoring of landform reclamation efforts will include
assessment of habitat improvement.
Removal of all buildings, equipment, and surface
hazards.
Final grading will reflect surrounding topography and reestablish natural drainage pathways where possible.
Application of native vegetation.

Final landscape inspected by a qualified
professional and representatives of affected
Aboriginal Parties.
Submission of as-built conditions in a summary
report completed by a qualified person.

See Section 2.1.

Poor quality and high TDS water encountered
throughout mining will be managed in the WMP, then
pumped into the bottom of the Tuzo pit at closure.
Meromictic conditions will establish within Tuzo.

Post-closure water quality and sediment quality
monitoring of Kennady Lake.
Post-closure monitoring of meromictic conditions
throughout the vertical depth profile within the
flooded Tuzo pit.

Appendix E, Section 4.1: Stability of Chemocline within
Flooded Pits
Uncertainty: Development and stability of the
meromictic conditions predicted, which will isolate poor
quality water within the flooded Tuzo pit and partially
backfilled Hearne pit.
This research will focus on refining impact predictions,
which in turn will inform development of numerical
closure criteria for the bottom of Kennady Lake and
transition with Open Pits.

Open Pits
OP1 – The backfilled and/or
flooded pits will not adversely
impact establishment of
sustainable aquatic ecosystems
and life in the overlying Kennady
Lake and downstream
waterbodies.

Water and sediment quality in the flooded/backfilled pits will
not adversely affect Kennady Lake water quality such that it
prevents re-establishment of the aquatic ecosystem in
Kennady Lake.
Establishment of meromictic conditions within the flooded
Tuzo pit.
Additional criteria may be developed in the Final Closure
Plan consistent with the outcomes of the reclamation
research program.

De Beers Canada Inc.

Reclamation Research
Appendix E, Section 2.1: Revegetation
Also see Appendix E, Sections 2.3 and 3.1
Research Interest: Reclamation methods to facilitate
the re-establishment of native vegetation on the roads,
pads and other infrastructure areas at the Mine site.
Assess the achievable growth standards for various
types of disturbed areas and associated timelines that
can be expected post-closure.
This research will focus on refining the reclamation
activity. Multi-year monitoring results may be used to
include properties of revegetation growth additional
closure criteria. This would be determined following a
review of research findings.
Appendix E, Section 2.3: Final Landform Options to
Support Wildlife Habitat
Research Interest: Closure options (e.g. ramps and/or
activities to support revegetation on Mine Rock Piles)
that would provide potential benefit for caribou and
other local wildlife.
This research focuses on refining the reclamation
activities where possible to provide habitat features
which would improve habitat quality and provide a
measurable benefit for select wildlife.

Gahcho Kué Mine
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Proposed Closure Objective
OP2 – Physically stable pit walls
to limit risk of a failure impacting
people and aquatic life.
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Proposed Closure Criteria
Final conditions of the open pit walls confirmed to be within
approved design constraints by a professional engineer.
No visual indications of significant deformation and
degradation is observed during a final inspection by a
professional engineer.
Confirmation by the WSCC NWT Mines Act Inspector that
access conditions meet the NWT Mines Act requirements
prior to final closure of the pits.

Primary Reclamation Activities
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 inspection.

Post-Closure Inspections and/or Monitoring
Area inspected and as-built drawing is deemed
acceptable and signed-off by a professional
engineer.

Reclamation Research
None.

Complete all agreed upon fish habitat compensation in
accordance with DFO authorization(s) (see Table 2).
Water quality that meets territorial/federal (Health Canada’s
Guidelines for Canadian Drinking Water Quality (August
2012 edition or most recent version) or site-specific riskbased criteria for use as a source of drinking water. Criteria
linked to health-based targets, not aesthetic; water quality
that meets acceptable criteria for the reconnection of
Kennady Lake to the surrounding waters as stipulated in
the Final Closure Plan. Sediment quality that meets
territorial/federal guildeines or site-specific risk based
criteria for sediment. The return of lake trout, northern pike
and arctic grayling populations to Kennady Lake
documented through a minimum of two years of monitoring.
Aquatic biota monitoring indicates ecosystem recovery is
occurring on a trajectory consistent with EIS or updated
predictions.
No significant deformation, degradation, erosion or
sedimentation indicated at constructed banks, confirmed by
visual monitoring as part of site geotechnical inspections
completed by a professional engineer.
Criteria, in addition to visual inspection, to be refined based
on final engineering design.
All External dykes are breached connecting Kennady Lake
with the upstream and downstream. All Internal dykes are
breached to 418 masl to allow for small craft navigation
within Kennady Lake.

Management and mitigation of potential risk from mine
waste products in accordance with approved
engineering designs and management plans.
Construction of fish habitat as per DFO authorization.
Discharge of poor quality water into the bottom of the
Tuzo pit, establishment of meromictic conditions to
inhibit the upward transport of potentially harmful water
quality constituents.
Breaching of perimeter dykes allowing Kennady Lake to
refill. Supplemental pumping from up gradient lakes to
shorten the time required for flooding.

Confirmation by DFO that fish habitat compensation
requirements have been met.
Post-closure water quality and sediment quality
monitoring of Kennady Lake.
Aquatic biota monitoring within the refilled Kennady
Lake to assess recolonization.

Appendix E, Section 5.1: Timeline for Reconnection of
Kennady lake to Surrounding Waterbodies
Also see Appendix E, Sections 2.2 and 4.1.
Research Interest: Water quality within the WMP at the
end of mining, water management options at closure,
and the timeline required for the recovery of the
WMP/Kennady Lake water quality to allow
reconnection with the surrounding waterbodies.
This research will focus on refining water quality
predictions, which would inform closure criteria and
identify if additional reclamation activities are required
(i.e. pumping residual WMP water into the bottom of
Tuzo).

Banks constructed within Kennady Lake (e.g., interface
of lake and mine rock piles) will be physically stable.
Aquatic biota, and the characteristics of Kennady Lake
(i.e., riparian habitat) is addressed in Objective KL1.

Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.
Additional monitoring will occur at the Mine Rock
Piles and PK areas (See MR and PK closure
objectives)
Area inspected and as-built drawing is deemed
acceptable and signed-off by a professional
engineer.

None.

No significant deformation, degradation, and/or erosion is
indicated at Mine Rock Piles by visual monitoring as part of
site geotechnical inspections completed by a professional
engineer for a minimum of two geotechnical inspections
occurring over a duration of at least two years.
Mine rock pile constructed as per the approved design, and
QA/QC plan as determined by the engineer of record, or
other professional engineer. Construction documented in
an as built report completed by a professional engineer.
Criteria, in addition to visual inspection, to be refined based
on final engineering design.

Engineering design including stability analysis that
meets design criteria for factor of safety as per industry
guidelines (Piteau Associates Engineering Ltd., 1991).
Construction and operation have been completed as
per the approved Mine Rock Pile designs (De Beers,
2015j) and construction management plans (De Beers,
2015i)

Area inspected and as-built drawing is deemed
acceptable and signed-off by a professional
engineer.
Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.
Thermal monitoring will be completed using at least
three thermistors that will be installed in each Mine
Rock Pile. Permafrost establishment is not required
to achieve stable slopes, but may enhance it.
Any further post-closure monitoring that may be
required will be defined in the final closure plan.

None.

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

KL2 – Physically stable
constructed banks of Kennady
Lake to limit risk of failure that
would impact aquatic life,
wildlife, and people.
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.
Mine Rock Piles
MR1 – Physically stable slopes
to limit risk of failure that would
impact the people or wildlife.

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.

De Beers Canada Inc.

None.
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Proposed Closure Objective
MR2 – Contaminated rock and
non-hazardous waste disposal
areas within piles do not pose
an unacceptable risk to aquatic
life, people or wildlife.

Proposed Closure Criteria
Management of contaminated rock and non-hazardous
waste during mining is completed as per approved
management plans (De Beers, 2016b) and confirmed
annually in the water licence report.
Results of a post-closure risk assessment completed by a
qualified person indicate that chemical risks at site are
consistent, or less than, EIS impact predictions.

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

Results of a post-closure risk assessment completed by a
qualified professional geologist indicate that chemical risks
at site are consistent, or less than, EIS impact predictions.
Confirmation of placement of PAG rock in the designated
PAG rock placement zones, confirmed annually in the
annual water licence report.

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.
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Primary Reclamation Activities
This objective addresses the solids portions of the
contaminated rock and non- hazardous waste. The
liquid portion (e.g., seepage water) is addressed within
objective KL1. Isolation of contaminated rock and nonhazardous waste disposal areas within the interior of
Mine Rock Piles. Contaminated rock and nonhazardous waste will be deposited within the mine rock
pile according to the approved designs (e.g., (De Beers,
2015i)) and management plan ((De Beers, 2015a)).
The contaminated rock will be deposited will be
encapsulated with low permeability material e.g. till (see
Section 5.3.1.1 of (De Beers, 2015i)).
Waste areas will be covered with low permeability
material to reduce infiltration. Permafrost is predicted to
aggrade within the interior of the piles.
This objective addresses the solids portion (e.g., PAG
rock) of the mine rock piles.
The liquid portion (e.g., seepage water) is addressed
within KL1.
During construction and operations of the mine rock
piles, rock will be subject to geochemical testing as per
the approved Geochemical Characterization Plan ((De
Beers, 2015e)) to evaluate PAG and non-PAG rock
quality. As per the rock pile design, PAG materials are
to be sequestered within the rock pile to address
chemical stability aspects (see Section 5.3.1.2 of (De
Beers, 2015i).

Post-Closure Inspections and/or Monitoring
Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.
The placement of contaminated rock and nonhazardous waste are documented annually within
the Water Licence annual report.
Thermal monitoring will be completed using at least
three thermistors that will be installed in each Mine
Rock Pile.
Water quality monitoring of seepage will occur from
downgradient water control structures (i.e. sumps
and collection ponds).

Performance monitoring results and final inspection of rock
covers and dykes by a professional engineer indicate the
engineered structures are performing as per design.
No significant deformation and degradation indicated at PK
facilities, confirmed by visual monitoring as part of site
geotechnical inspections completed by a professional
engineer.
PK facility cover conforms to the design as determined by
the engineer of record.
Criteria, in addition to visual inspection, to be refined based
on final engineering design.
Geotechnical stability analysis will be completed as part of
the detailed design of rock covers by a professional
engineer for the Fine PKC Facility and Coarse PK Pile.
Performance monitoring results and final inspection of rock
covers and dykes by a professional engineer indicate the
engineered structures are performing as per design.
Criteria, in addition to visual inspection, to be refined based
on final engineering design.

This objective addresses the solids portion (i.e., PK) of
the PK piles. The liquid portion (e.g., seepage water) is
addressed within KL1.
Engineering design of the Fine PKC Facility and Coarse
PK Pile by a professional engineer.
Deposition of the fine PK within the Fine PKC Facility,
which will include a material cover at closure, or into
Hearne pit.
Coarse PK will be disposed of within the Coarse PK
Pile, Hearne and 5034 pits, and the Coarse PK Pile.

Satisfactory results of a post-closure risk assessment
completed by a qualified person1 indicate that chemical
risks at site are consistent, or less than, EIS impact
predictions.

This objective addresses the solids portion (e.g., PK) of
the PK Facilities. The liquid portion (e.g., seepage
water) is addressed within KL1. Construction of the PK
facilities will be in accordance with the approved
designs and constructed using non-PAG material.

Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.
Thermal monitoring will be completed using two
thermistor cables installed in the Fine PKC Facility
and Coarse PK Pile.
Water quality monitoring of seepage will occur at the
Mine Rock Piles and PK areas as outlined in the
SNP. This monitoring will continue as long as these
collection areas are accessible (prior to Kennady
Lake refilling).
Area inspected and as-built drawing is deemed
acceptable and signed-off by a professional
engineer.
Geotechnical inspections (visual) of the site will
occur post-closure in concert with the site
geotechnical inspection and monitoring program.
Thermal monitoring will be completed using at least
three thermistors that will be installed in each Mine
Rock Pile. Permafrost establishment is not required
to achieve stable slopes, but may enhance it.
Geochemical testing as per the approved
Geochemical Characterization Plan ((De Beers,
2015e)) to evaluate PAG and non-PAG quality.

PK Disposal Areas
PK1 – Prevent PK from entering
the surrounding terrestrial and
aquatic environment.
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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.
Construction of the Fine PKC Facility and Coarse PK
Pile in accordance with the engineering design and
management plans.

Qualified person means an individual with the education and experience to complete the work.

De Beers Canada Inc.

Reclamation Research
See Appendix E, Section 2.2.

As per the Processed Kimberlite and Mine Rock
Management Plan ((De Beers, 2016b)), location and
quantities of PAG material will be monitored and
reported. The placement of contaminated rock and
non- hazardous waste are documented annually
within the Water Licence annual report.
Thermal monitoring will be completed using at least
three thermistors that will be installed in each Mine
Rock Pile.
Water quality monitoring of seepage will occur from
downgradient water control structures (i.e. sumps
and collection ponds).
Appendix E, Section 3.1: Physical Stability of
Engineered Rock Covers
Uncertainty: Long term physical stability and
performance as an erosion resistant barrier of the rock
covers to be constructed overlying fine and coarse PK
within the PKC and PK Pile, respectively.
This research seeks to optimize the reclamation
activity, to minimize/eliminate the need for post-closure
maintenance on engineered structures in order to
achieve closure objective.
Same as above row.

None
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Proposed Closure Objective
Infrastructure

Proposed Closure Criteria

Primary Reclamation Activities

Post-Closure Inspections and/or Monitoring

Reclamation Research

I1 – Disturbed areas will be safe
for people, wildlife, and
vegetation.

Final site inspection by a professional engineer or qualified
professional to confirm removal of all potentially hazardous
materials.
Disturbed areas at the Mine are remediated to applicable
federal/territorial soil quality guidelines or site-specific riskbased criteria as required.
Soil that exceeds criteria (assumed to be the agricultural
land use criteria at this time) is either removed or managed
to the satisfaction of a qualified engineer to achieve
protection of environmental and human health.
Conformance of the site to the revegetation plan, as
determined by a qualified professional.
Specific criteria will be selected based on achievable
coverage of vegetation for the environmental setting at the
Mine as determined following completion of the
revegetation research and will be included in the Final
Closure Plan.

Post-closure Environmental Site Assessment and
Remedial Action Plan completed by a professional
engineer or geoscientist, in accordance with GNWT
guidelines (GNWT, 2003).
Removal of all potentially hazardous materials and
satisfactory final inspection by a professional engineer
or geoscientist.

Final landscape inspected by a qualified
professional representative of affected Aboriginal
Parties to confirm completion of remedial activities.
Water and soil quality monitoring may be required.
This will be determined during development of the
Remedial Action Plan. See SW5 for wildlife risk
assessment details.

None currently planned.

Available surface materials have been salvaged and
applied as a growth substrate; compacted soil surfaces
(e.g., roads, pads) have been scarified; and native
species have been applied to priority areas.
As informed by the research, a revegetation plan for the
site will be developed for the Mine with a goal to
promote accelerated natural recovery.

Appendix E, Section 2.1: Revegetation Research
Interests: Identification of priority areas for
revegetation. Development of criteria for revegetation
success.

No visible buildings, equipment or non-local materials on
surface. Final grading/contouring reflects surrounding
topography (e.g. steep edges of roadways and pads
flattened) and natural drainage patterns re-established
where possible2. Native vegetation species established as
per objective I2.

The objective addresses aesthetics of the Mine.
Habitat function is addressed in Objective I1 and I2.
Revegetation is addressed in Objective I2.
A final plan for grading/contouring the site, that
incorporates the removal of all buildings, equipment and
non-local materials on the surface, will be developed.
No visible buildings, equipment or non-local materials
on surface.
Final grading reflects surrounding topography and reestablish natural drainage pathways where possible;
native vegetation species applied at final closure using
methods informed by the research findings.
At Mine Rock Piles, remaining access roads have been
scarified, and salvaged overburden applied, if available.

Final landscape inspected by a qualified
professional and representative of affected
Aboriginal Parties. Submission of as-built conditions
in a summary report completed by a qualified
person.
Vegetation monitoring will be completed to evaluate
the establishment of vegetation at reclaimed
surfaces across the site and provide a documented
case study for future projects.
Final landscape inspected by a qualified
professional and representative of affected
Aboriginal Parties to confirm completion of remedial
activities.

I2 – Re-vegetation targeted to
priority areas.

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

Notes:
Site Wide (SW), Processed Kimberlite (PK), Kennady Lake (KL), Mine Rock (MR), Open Pits (OP), Infrastructure (I).
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Drainage patterns cannot be re-established where there is a permanent landform constructed during mine operations.

De Beers Canada Inc.

Appendix E, Section 2.3: Final Landform Options to
Support Wildlife Habitat Research Interests:
Identification of landforms for mine components with
consideration given to wildlife use and habitat.
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Consideration of Closure Options and Selection of
Closure Activities
As discussed at the beginning of this Section, consideration of closure options
began during the initial project design phase. At this time, major project options
were evaluated (i.e. number and location of Mine Rock and PK Piles), with
consideration to the associated potential environmental impacts. A summary of
these completed options analyses, including the selected activity and rationale, is
presented in Section 4.4.1. Based on the selected project design, specific closure
activities were developed as part of De Beers’ EIS (De Beers, 2010a) to support
assessment of the potential post-closure impacts from the Mine. Detailed
descriptions of the currently planned closure activities are presented in Section
5.2.5.
At this stage of the closure planning process, remaining options for mine closure
primarily focus on the refinement of planned closure methods, based on
stakeholder desires or notable uncertainties associated with the predicted
performance. Current closure options which have been identified for consideration
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 site wide drainage pathways to achieve closure objectives.

•

Optimal methods to shorten the time required for refilling and reconnection 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.);

The above options/alternatives (e.g., rock cover thickness and material types) will
be assessed as part of the ICRP’s Reclamation Research Plan (Appendix E),
ongoing engagement activities or as part of final engineering designs. This work is
expected to begin as early as practical within the Mine life. Additional options may
arise based on ongoing research and environmental monitoring, and the success
of completed reclamation trials.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

5.2.5

- 146 -

May 2018
Version 4

Engineering Work Associated with Selected Closure
Activity
A description of the selected closure activities, and associated engineering and
construction work supporting reclamation at each mine component is listed in the
following sections.

5.2.5.1

Open Pits
The Mine will result in the creation of three mined-out pits: 5034, Hearne, and Tuzo.
The closure and reclamation activity planned for each pit is described below.

5.2.5.1.1 Hearne Pit
The mined-out Hearne pit will be backfilled with mined rock and fine PK as soon
as mining is completed. The discharge of fine PK into the pit will be managed such
that the fine PK will settle down to the bottom of the pit without excess mixing with
the water stored over the settled fine PK when the water elevation in the pit rises.
The top surface of the settled fine PK and mine rock in the mined-out Hearne pit is
anticipated to be approximately 50 m below the original lakebed. The method of
backfilling Hearne with mine rock and fine PK will be selected as part of operations.
In the case of an increase in PAG rock, the additional storage capacity of Hearne
Pit may be utilized. Depending on the volume of water and its chemistry that
accumulates in Hearne, this water may be transferred to Tuzo or kept in Hearne
when the refilling of Kennady Lake commences.

5.2.5.1 .2 5034 Pit
Upon the completion mining of 5034 pit, backfilling the mined-out 5034 pit with
mine rock will begin and continue until the end of the mine life. The top elevation
of the backfilled mine rock will be limited to 418.7 m. Runoff water reporting to the
mined-out 5034 pit and pit inflow will accumulate in the mined-out pit. During mine
operation, the water level in the mined-out 5034 pit will be limited to a 300 masl to
minimize the effect of pit water overflow to Tuzo pit; any additional water
accumulated in the mined-out 5034 pit will be pumped either to the WMP or to the
mined-out Hearne pit depending on the actual operation condition.

5.2.5.1.3 Tuzo Pit
Tuzo pit, which is the last pit to be mined, will not be backfilled with material. Upon
completion of mining, Tuzo pit is expected to be about 360 m deep. Backfilling of
Tuzo pit would involve re-handling of material, which would be impractical;
backfilling would also preclude possible underground expansion of the mine. The
pit will be initially flooded with high TDS water transferred from the WMP and Area

De Beers Canada Inc.
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6 (i.e., Hearne pit) following the completion of the operations phase. Following this
process, natural watershed inflows to Kennady Lake, including the remaining pit
void space in Tuzo pit, will be supplemented by pumping water from Lake N11.
The high density of this fluid the high TDS water transferred to the bottom of the
pit (monimolimnion) will limit upward transfer of mass migration of the poor quality
water quality constituents in the low TDS upper water layer (mixolimnion) and
support the establishment of meromictic conditions, which are predicted to
strengthen over time as pre-disturbance groundwater flow conditions are reestablished. Groundwater concentrations, which are a primary factor in
contributing to establishment of meromictic conditions in Tuzo post closure, will be
monitored as part of the approved Groundwater Monitoring Plan (De Beers, 2015l).
In the unlikely event of slope failure that disrupts the chemocline, it is expected that
meromictic conditions will return naturally and strengthen over time.

5.2.5.2

Kennady Lake
Kennady Lake will be de-watered during construction, and subsequently re-filled
following mining. Water quality will be monitored during operations and the re-filling
process. Ongoing monitoring throughout the Mine operation and during the refilling
activity and the implementation of adaptive management as required will make
sure that the water quality in the refilled Kennady Lake meets closure criteria so
as to allow reconnecting to the downstream watersheds. In the event that treatment
of water is necessary to support returning Kennady Lake to a state that will support
a functioning aquatic ecosystem and Traditional uses, options that are practically
and economically feasible will be considered and may include biological, chemical
or physical treatment.
Closure of the water management infrastructure throughout operations, as well as
re-establishing Kennady Lake site will occur through the following stages Dykes
to be breached include A, A1, perimeter berm 1, B, E, F, G, J, K, L, N and Ore
Stockpile berm 1 (see below for details).
•

When Hearne pit has been mined out (2020), dewatering of Hearne pit will
cease, pit inflows from 5034 pit will be directed into Hearne pit (instead of
the WMP), and the sewage treatment plant water will be pumped with the
fine PK slurry to the bottom of Hearne pit. The Hearne pit area will be
allowed to fill up to 421.3 masl which allows 50 m of standing water to the
top of the mine rock backfill. Excess water will be pumped to the WMP to
maintain a water level of 421.3 masl, if needed. The water level will be
maintained until Dyke N is breached.

•

When 5034 pit has been mined out (2023), dewatering of 5034 pit will
cease, allowing the pit to naturally fill with surface runoff and groundwater
inflows. It will be backfilled with mine rock at the same time up to 418 masl.
The water level will be kept no higher than 300 masl while operations at
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Tuzo pit are occurring to minimize effects on Tuzo pit while it is still being
mined. To maintain water levels at 300 masl, groundwater pit water will be
directed to either Hearne pit or the WMP, as determined by available
capacity within the Hearne pit.
•

Upon the completion of mining of Tuzo pit (2028) (Figure 35) dewatering
of Tuzo pit will cease and water will be pumped from the water storage
areas within Areas 2 to 7 and from Area 6 (i.e., Hearne pit) to Tuzo pit.
This pumping will continue until all water levels in Areas 2 to 7 reach
approximately 417.0 masl. Water from the WMP is expected to contain
high TDS concentrations sourced primarily from groundwater inflows, and
Mine site drainage. The high density of this fluid will limit upward migration
of the poor quality water and support the establishment of meromictic
conditions. A key element of the closure planning process for Tuzo pit will
be to identify potential mechanisms to transfer water from the WMP and
Area 6 to the pit to establish conditions that maintain and enhance
meromictic conditions (i.e., chemocline stability) throughout the refilling
process. This topic has been identified as a focus of reclamation research
for De Beers, and is discussed further in Appendix E.

•

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 Mm 3/y for approximately 10 years (2030-2039).
Planned pumping will be set accordingly to prevent the total annual outflow
from Lake N11 from dropping below the one-in-five-year dry condition (De
Beers, 2013a). 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. On-going
monitoring will occur throughout the refilling process to identify at an early
stage of refilling if water quality is trending away from closure criteria. In
the unlikely case that monitored water quality cannot meet discharge
criteria listed in the Type A Water Licence as the water level rises towards
the original lake elevation of 420.7 masl, adaptive management through
application of contingency measures will be considered. This may include
isolating a basin if poor water quality is encountered in that basin or
altering the pumping rates as necessary. Isolation of a basin would allow
for earlier restoration of the other acceptable areas of Kennady Lake while
management and/or treatment options are evaluated for the isolated
volume (De Beers, 2013d).

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 149 -

May 2018
Version 4

•

The northernmost berm from the Area 1 berms will be removed along with
breaching of Dykes E, F, and G once Areas 2 to 7 are acceptable to
support fish (De Beers, 2015m, 2015n). This connects the up-gradient
lakes to the already connected Areas 2 to 7. Alternatively, the Area 1 berm
and Dykes E, F and G may be breached earlier in the reclamation phase
to allow more inflow of clean surface water with the construction of
temporary fish control structures to prohibit fish access to Areas 2 to 7 until
water quality is protective of aquatic life.

•

The breaching and removal of the in-lake portion of Dyke A (2040) will
reconnect the Areas 2 to 7 with Area 8 once the water quality in the refilled
lake meets appropriate discharge criteria. The removal of Dyke A will use
heavy machinery to limit disturbance and sediment mobilization, as well
as mitigation to contain any mobilized sediment during this activity (e.g.,
turbidity barriers). Explosives will only be used if necessary. This will result
in conditions shown in Figure 36.

•

Several constructed dykes will remain at the site post-closure due to their
association with either the Mine Rock Piles or Fine PKC Facility (Dykes H,
I, L, M and A1).

Further investigation into options that may reduce time required for re-filling
Kennady Lake include sourcing water from alternative sources, using alternate
pumping rates and/or volumes along with possible reclamation of a sub-basin (e.g.
Area 7). Design details regarding the preferred selection will be included as part of
the FCRP.
To facilitate physically stable banks constructed within Kennady Lake for areas
with low erosion potential, simple erosion barriers may be employed. For areas of
higher erosion potential, structural measures including placing a layer of protection
material (including the potential use of geosynthetics), and/or grading shoreline to
ensure a low slope may be required. Attention will be given to granular material
size and barrier thickness to aid in material separation and erosion control.
With regards to Kennady Lake water quality and aquatic ecosystem, De Beers has
committed to the following:
•

Not allowing changes to water quality that could adversely affect the
drinkability of the water, the fish communities (lake trout, northern pike,
Arctic grayling), or the ability to eat the fish in Lake N11 and Area 8 during
operations, closure and post-closure;

•

Safe return of aquatic life will be considered in the selection of the
constructed fish habitat features through consultation with DFO;

•

Development of a Fish Habitat Validation Plan in consultation with DFO to
demonstrate the use of fish habitat features (see EIS Section 3.II,7.2),
including fish surveys; and,

•

De Beers has also committed to investigate opportunities to restore Area
7 earlier in the mine plan.
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Figure 38

Kennady Lake Water Levels with Time during Refilling (De Beers, 2012g).

5.2.5.2.1 Raised Lakes
Alteration of water levels in Lakes A3, D2, D3, and E1 were identified as a potential
source of shoreline erosion, re-suspension of sediment, and sedimentation that
could impact water and sediment quality, fish habitat and fish. Assessment of these
risks, and the proposed management procedures during mining are detailed in the
Erosion and Sediment Management Plan (De Beers, 2014c). Any disturbance to
the shorelines or fish habitat are predicted to be minimal and will be allowed to
recovery through natural processes. Aquatics monitoring of these processes at the
raised lakes will occur as per the AEMP(De Beers, 2015f). No reclamation activities
are planned for these areas.

5.2.5.3

Mine Rock Piles
Approximately 300 Mt of mine rock will be produced during the mining of the three
open pits (De Beers, 2013c). Mine rock will be placed in two mine rock piles along
the south end of the site: the South Mine Rock Pile and West Mine Rock Pile
(Figure 35). Approximately 100 Mt of mine rock will be deposited in each of these
facilities, which are expected to reach approximately 120 m in height. The Mine
Rock Piles will receive mine rock generated from the open pits up until 2023, at
which time remaining mine rock excavated from the Tuzo pit will be directed into
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the mined out Hearne and 5034 pits. A detailed breakdown of mine rock quantities
and disposal locations is presented in Table 12. The long term stability of the Mine
Rock Piles are addressed within the approved designs (De Beers, 2015i)
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 direct runoff from the piles to
Kennady Lake. The surface of the piles will not be covered with salvaged topsoil
or actively revegetated, consistent with approaches at other northern diamond
mine sites. If wildlife access is to be encouraged, ramps to facilitate the access
and egress of caribou from the mine rock piles will be constructed, with
consideration being given to location of access and egress, surface material type,
slope and material gradation. If required, barriers will be placed at the base of
piles to prevent wildlife access and/or facilitate travel corridors. Plan view and
cross-sectional profiles of the planned South Mine Rock Pile are presented in
Figure 19 and Figure 20. Site water drainage will be addressed in final closure
design and may include localized water management strategies around the mine
rock pile, including water retention berms, diversion ditches and/or impoundments.
Geochemical testing of mine rock and kimberlite material during baseline and ongoing testing has indicated a low proportion of mine rock would be potentially acidgenerating (PAG) (<7.5%) while kimberlite was NAG. Detailed results for the
geochemical characterization of primary mine rock types are presented in
Appendix 8.III of the 2012 EIS Supplement (De Beers, 2012d) and in the Gahcho
Kué Project Metal Leaching and Acid Rock Drainage Report – 2013 Update
(Golder, 2014d). Geochemical testing of mine rock will continue throughout
operations to confirm these predictions for PAG rock quantities (De Beers, 2016b).
The PAG mine rock, in addition to any barren kimberlite, will be placed at the base
of the Mine Rock Piles in locations that will be underwater when Kennady Lake is
re-filled (below elevation 420.0 masl). If the volume of PAG mine rock encountered
exceeds the available storage capacity below the post-closure water level, it will
then be sequestered within the interior of the Mine Rock Piles. PAG mine rock
within the interior of the Mine Rock Piles that will not be submerged post-closure,
will be covered with stockpiled till or an alternative low permeability material (at
least 2 m thick layer) and limited to locations at least 15 m from the closest edge
of the pile to limit exposure to oxygen extending into the enclosed material. This
PAG material will placed above the final partially wetted area of Kennady Lake
(assumed to be elevation 421.5 masl, 0.8 m higher than ordinary high water mark
of 420.7 masl) (De Beers, 2016b). These measures will further mitigate PAG
exposure to air and moisture, resulting in non-acidic contact water.
The potential for acidic drainage and metals release will be addressed through
ongoing environmental monitoring and seepage studies associated with the
Geochemical Characterization Plan (De Beers, 2015e). Seepage quantity and
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quality from the mine rock piles will be monitored at survey stations established
along the toes of the mine rock pile and/or in the stream draining from the mine
rock piles. The detailed locations for the seepage survey stations are described in
the SNP. The seepage survey will be performed twice per year during spring
freshet and late fall. Additional monitoring and sampling will be carried out after
significant rainfall events. Field testing will be carried out to measure the volume,
rate of flow, field pH, and conductivity. The collected water samples will be sent to
an accredited laboratory to analyze the geochemical characterization of the
seepages, such as major ions, pH, conductivity, sulphate, nitrogen as total
ammonia, metals, and total suspended solids. Action levels associated with the
seepage survey of mine rock piles are also described in the Geochemical
Characterization Plan (De Beers 2015a) and SNP. If an action level is exceeded,
a response plan includes increasing frequency of monitoring, investigating
alternative mitigation strategies, and pursuing options to reduce seepage/runoff at
identified sources will be developed, as required. Monitoring during the closure
phases is presented in Section 5.2.8.
Non-hazardous landfill materials and cobble and boulders (>76 mm) from
contaminated soil areas will also be placed within the Mine Rock Piles and will be
overlain by at least 1 m of low permeability till and an additional 4 m of NAG mine
rock to reduce any infiltration into these materials (De Beers, 2015a). A schematic
diagram of the locations of the waste materials, low permeability till and mine rock
are presented in Figure 21.

5.2.5.4

Processed Kimberlite Disposal Areas

5.2.5.4.1 Fine Processed Kimberlite Containment Facility
Fine processed kimberlite is output material from the processing plant with a
particle size of less than 0.25 mm. Approximately 10 Mt of fine PK will be produced
during the life of the mine. Fine PK will be deposited into the Fine PKC Facility from
the processing plant for the period up to late 2021 of operations. The Fine PKC
Facility’s footprint will be contained within Area 2 with a design storage capacity of
approximately 4.0 Mt of fine PK (Figure 39).
Reclamation of the Fine PKC Facility will be completed during mine operations.
Surface erosion will be controlled by placement of mine rock, and coarse PK
pending the outcomes of the cover types assessment conducted as part of the
Reclamation Research Program. Consideration will be given to selecting a cover
system that supports safe wildlife movement while also providing a physical barrier
to prevent ingestion. . The facility will be graded so that any surface runoff will
flow towards Area 3 (Figure 39). A section of Dyke L near the northwest abutment
will be lowered down to an elevation of 421.0 masl to create a contingency
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drainage path across the dyke. The remaining portion of Dyke L will remain in place
but will not retain water. Permafrost development in the Fine PKC Facility is
expected to occur over time. Thermistors will be installed in the Fine PKC Facility
to monitor the formation of permafrost in the solids. The physical and geochemical
design of the facilities has not accounted for any benefits due to permafrost
development in the PK facilities; and no specific action levels for temperature
monitoring is required as part of the adaptive management for these areas. For
detailed long-term stability analyses see (De Beers, 2015m) Monitoring during the
closure phases is presented in Section 5.2.8.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 154 -

May 2018
Version 4

,038,800

7,038,800

.038,700

,038,500

,031,500

,038,COO

,031,300

,038,200

,031,100

1
,038,000

,o:n,900

.037,800

/

/

Area 3

,037,700

t

...a
i
Figure 39

I

I
L
.

Overview of Fine PKC Facility with deposition to maximum beach of 429 masl (De Beers, 2015n).

De Beers Canada Inc.

--•
I

I

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 155 -

May 2018
Version 4

5.2.5.4.2 Coarse Processed Kimberlite Pile
Coarse PK is a fine gravel material created during the diamond recovery process
with a particle size of 0.25 to 6 mm (De Beers, 2013c). Approximately 23.4 Mt of
coarse PK will be produced during the life of the mine (De Beers, 2013c).
After processing, coarse PK will exit the process plant by conveyor and be
discharged on the coarse reject stockpile. From there, the coarse PK will be loaded
into trucks and hauled to the Coarse PK Pile located adjacent to the planned
process facility (Area 4). Ahead of the placement of the coarse PK within the
footprint of the Coarse PK pile, a layer of approximately 2 m of non-PAG mine rock
will be placed to provide separation from the tundra. To compensate for the volume
loss of the coarse PK pile due to the ROM pad, the coarse PK Pile may be
extended upward and/or eastward. The proposed extent of the eastward extension
is shown in Figure 8. The proposed eastward extension will provide approximately
0.8 Mm3 of additional storage capacity. The Coarse PK pile will be built
predominately on land in 5 m to 10 m lifts to an approximate height of 35 m. The
Coarse PK Pile will have overall side slopes of 4H:1V and a maximum crest
elevation of about 455 masl.
Excess coarse PK may be stored in mine rock piles, or, depending on geochemical
properties, may be used for on-site construction and site reclamation (De Beers,
2016b). Efficient use of coarse PK as backfill and construction material, as well as
effective use of local topography, will minimize the ultimate footprint of the final
Coarse PK Pile (De Beers, 2013c).
The Coarse PK Pile will be shaped and covered with a layer of uncontaminated,
non-PAG mine rock of a minimum of 1 m to promote surface runoff, provide a
wildlife buffer and limit surface erosion, or alternative cover pending the outcomes
of the cover types assessment conducted as part of the Reclamation Research
Plan (De Beers 2016c). If necessary, slopes will be buttressed, foundations
improved or material relocated to improve drainage conditions and/or slope
stability. Within 6 months after the termination of deposition, thermistors will be
installed into the Coarse PK Pile to monitor the formation of permafrost. As
described above with the Fine PKC Facility, the geochemical and physical design
of the Coarse PK Pile does not rely on the establishment of permafrost. Long-term
stability is address in the approved design report for the PK Facilities (De Beers,
2016c , De Beers, 2015n). Monitoring during the closure phases is presented in
Section 5.2.8.
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Infrastructure
All remaining site infrastructure (e.g., airstrip and reclamation camp) will be
removed after the refilling of Kennady Lake to the planned closure water level has
been completed. Prior to demolition of any site infrastructure, buildings and
equipment will be inspected so that potentially hazardous materials are correctly
identified and flagged for appropriate removal and disposal.
After
demolition/removal, disturbed areas will be made safe for people, wildlife and
vegetation. All equipment will be drained of fluids and cleaned so that potentially
hazardous materials are not placed within the inert materials landfill. Post-closure
Environmental Site Assessment and Remedial Action Plan will be completed by a
professional engineer or geoscientist, in accordance with applicable guidelines.
Reclamation of infrastructure areas at the Mine, and management/disposal of the
primary materials are described below.

5.2.5.5.1 Salvageable Materials
Structures, equipment, and materials deemed economically salvageable at the
time of demolition will be dismantled and removed from site. Equipment will be
cleaned, drained, and degreased as required before off-site transport. Salvageable
equipment is generally expected to include machinery and mobile equipment in
working or repairable condition. Hazardous materials are generally expected to
consist of waste oil, glycol, lubricants, solvents, paints, batteries, and
miscellaneous chemicals. Some of these materials may be suitable for recycling,
if appropriate facilities off-site are available.
Salvageable equipment to be shipped off-site will be prepared and stored in one
of the site laydown areas. Hazardous materials will be stored in sealed containers
and drums in a lined waste transfer area or temporary enclosure. The equipment
and materials will be shipped to appropriate disposal, recycling, or salvage facilities
on the next available winter road.

5.2.5.5.2 Inert Solid Materials
Non-salvageable and non-hazardous solid waste components from demolition of
the site buildings, structures, and equipment will be dismantled, washed and/or
degreased (as necessary), and deposited into the inert materials landfill within the
Mine Rock Piles or the mined-out Tuzo pit (De Beers, 2013e). Waste deposited
into the Mine Rock Piles will be in accordance with the approved designs (e.g., (De
Beers, 2015i). In the event that these materials are not directed to a mine rock pile
or backfilled into the open pit, a facility could be constructed to contain these waste
materials or they would be removed from site. The landfill within the Mine Rock
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Piles will be above the water level of the re-filled Kennady Lake and will be covered
by a low-permeability till cap as well as a layer of NAG mine rock.
All above-grade concrete structures will be demolished, and any remaining belowground footings/foundations covered with till or rock. Demolition concrete will be
placed in the mined out Tuzo pit.

5.2.5.5.3 Potentially Contaminated Soil and Hazardous Materials
The potential for ground contamination around buildings and other structures will
be assessed. Assessed areas will include the airstrip de-icing area and fuel
storage pad, fuel storage area, processing plant, power plant, accommodations
complex, service complex, waste management facilities (including landfarms), and
storage facilities. Soils in these areas will be sampled during decommissioning and
analyzed for contaminants, such as hydrocarbons. De Beers has developed a
Landfarm Management Plan (De Beers, 2012h), to remediate hydrocarbonaffected soils, which will be implemented as necessary such that soils will be
treated in advance of closure. The landfarm will be decommissioned at mine
closure. At the end of mine life and/or once all the contaminated soils have reached
an acceptable level of treatment, the remediated soils will be removed from the
landfarm and the landfarm area will be reclaimed. Remediated soils will be
stockpiled and used for progressive reclamation purposes. Any residually
contaminated soils and the underlying fill material in the cells will be trucked offsite in accordance with the Waste Management Plan (De Beers, 2015a). The high
density polyethylene (HDPE) liner used in the landfarm will be disposed of in the
demolition landfill and remaining fill and berm walls will be sampled for
contaminants of concern.
Hazardous materials will be stored in sealed containers and drums in a lined waste
transfer area pending shipment to the appropriate off-site recycling, or disposal
facility (De Beers, 2012i). Generally, hazardous materials will be retrieved directly
by licensed companies specializing in the handling of these materials.

5.2.5.5.4 Process Facility
At the end of the operational life of the Mine, all remaining ore stockpiles will be
processed through the plant. The base of the stockpile will be scraped by
bulldozers, and the scrapings run through the processing plant. Once all of the ore
has been processed, the various circuits within the processing plant will be flushed
and cleaned.
When the milling circuit has been cleaned out, the interior of the building will be
washed. All potentially hazardous materials, such as hydrocarbons, chemicals,
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and reagents, will be removed and prepared for off-site disposal. The process
equipment will be drained of any potentially hazardous materials, such as
lubricating oil and glycol. In addition, all utilities and services, including air, glycol,
power, and water, will be shut off, de-energized, and drained as necessary to
permit demolition.
Buildings and equipment with no salvageable value will be dismantled and buried
in the inert materials landfill within the Mine Rock Piles. Specific materials will be
dealt with as follows:
•

Concrete foundations and floor slabs will be broken down to original
ground level and demolition rubble buried in the inert materials landfill or
the mined out pits.

•

Surface piping will be flushed, if necessary, removed, and buried in the
inert materials landfill.

•

Buried electrical cables will be cut approximately 1 m below grade at
surface terminations and left intact. The remaining above-ground cable will
be removed and disposed of in the inert materials landfill.

•

All other inert materials not suitable for re-use or salvage, such as metal
cladding, wallboard, and insulation, will be buried in the inert materials
landfill.

5.2.5.5.5 Power Plant
One or more of the main generators will remain operational as long as necessary
during the reclamation period to provide power. Once they are no longer needed,
the generators will be decommissioned. The power plant will then be dismantled
and salvaged or otherwise reclaimed using practices similar to those described for
the processing plant.
After the power plant has been decommissioned, a small amount of power may
still be required for accommodations, site services, and other activities. If such is
the case, a small, skid-mounted diesel generator set will remain on-site; it will be
demobilized when it is no longer required.

5.2.5.5.6 Explosives and Related Facilities
All explosives will be removed from the site by qualified contractors and handled
only by certified employees in compliance with the federal Explosives Act and the
NWT Mine Health and Safety Act and Regulations. Once the explosives and
supporting infrastructure have been removed, the related buildings will be
reclaimed as described above for other similar structures.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 159 -

May 2018
Version 4

The remaining inventory of ammonium nitrate left on-site at the end of mining will
either be returned to the supplier or transferred to another licensed user. The
emulsion plant will be decommissioned, cleaned, and demolished in the same way
as other buildings.
The remaining inventory of explosives caps left on-site at the end of mining will
either be returned to the supplier or transferred to another licensed user. The cap
magazines will then be decommissioned, cleaned, and removed from site for
salvage or demolished.

5.2.5.5.7 Other Buildings
The truck shop complex will be decommissioned, cleaned, and demolished in a
manner similar to the processing plant. The accommodations complex will remain
in partial use after mine operations end until it is no longer required. Non-needed
portions of the camp will be decommissioned and reclaimed. Upon completion of
the reclamation program, the remaining portion of the camp will be removed from
site.

5.2.5.5.8 Fuel Storage
Before demobilization, the remaining diesel fuel inventory will be assessed for
requirements for temporary power generation and construction equipment during
the reclamation program. In the event of a shortfall, additional diesel fuel will be
delivered to site and stored in the fuel storage area. Smaller portable envirotanks
will be used for fuel storage to allow the permanent tanks to be removed at the end
of the closure program.
Before the permanent tanks are dismantled, any remaining inventory will be
withdrawn. Steel plate sections and distribution system components will be
washed prior to being disposed of in the inert materials landfill, pursuant to
regulatory approval. The containment berm and liner materials will be removed,
and the area re-graded. Any additional fuel required for power generation and
equipment for demobilization activities and post-closure monitoring will be drawn
from the envirotanks.

5.2.5.5.9 Transportation Corridors and Airstrip
Site roads not required for post-closure maintenance and monitoring will be
decommissioned (i.e., culverts removed, the roadway recontoured and scarified to
allow for the reestablishment of natural revegetation and safe passage of wildlife)
and reclaimed at the end of the closure phase; the rest will be reclaimed at the end
of post-closure monitoring period (De Beers, 2014c). Post-closure access to the
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site will be achieved primarily by aircraft, with minimal vehicle traffic. Winter road
snow berms will be removed so that they do not act as a barrier to movement for
wildlife.
The airstrip will be reclaimed near the end of the closure phase when the refilled
lake water level is restored. It will be preferable to leave the airstrip until the end of
monitoring requirements; this would be decided during the site closure phase.
Lighting, navigation equipment, and culverts will be removed, and contouring will
be done to eliminate potential hazards to wildlife. Reclamation will involve
scarifying and loosening the surface to encourage the reestablishment of natural
re-vegetation. Where erosion or sedimentation is a concern, the surface will be recontoured. Culverts or stream-crossing structures will be removed, and natural
drainage re-established.

5.2.5.5.10

Landfills, Contaminated Soil, and Quarries
As an ongoing De Beers corporate goal, solid waste management at the Mine will
follow the four “R’s”: reduce, recycle, reuse, and re-think. Standard best practices
for waste management at operating artic diamond mines will be followed (De
Beers, 2013c, 2013f, 2013e, 2013g).

Solid Waste Management Areas
The incinerators, waste handling equipment and associated structures will be
dismantled. Salvageable equipment and structures will be demobilized from site.
Non-salvageable equipment, materials, and structures will be disposed of in the
inert materials landfill.
The potential for ground contamination in the immediate area of the incinerator and
waste-handling facilities will be assessed, and any required remediation will be
undertaken. A cover of non-reactive mine rock will be placed over impacted areas
as required and the area will be re-graded to blend with the surrounding
topography.

Quarries
The reclamation of any quarries (none currently as the previously dubbed “Pioneer
Quarry” operated under the now closed “PLUP” was located above 5034 pit) will
involve removing all mobile and stationary equipment, and then stabilizing and
contouring the surface of the quarries to blend with the surrounding landscape. For
the most part, mine rock generated during Mine operation will be used as the
source of aggregate production minimizing the need for quarries.
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Revegetation
To encourage accelerated recovery of disturbed areas, scarifying and loosening
the surface materials will be done to provide an improved growth substrate to
enhance the reestablishment of natural vegetation. This is expected to be required
in areas of compacted soil, such as roads, the airstrip and laydown areas.
Overburden and lake sediments will be stockpiled during operations and available
materials at closure will evaluated for spreading at priority locations. No additional
closure activities specifically focused on revegetation are planned for the Mine
Rock Piles.
De Beers has committed to undertaking vegetation trials to evaluate relative
success of the effort and to inform best management practices. Appendix E
(Reclamation Research Plan) of this ICRP provides a description of specific
projects, tasks and timelines currently proposed.

5.2.6

Predicted Residual Effects
Certain residual effects from the operation of the Mine are expected to occur
despite all ongoing mitigation efforts and closure activities being completed. A
detailed assessment of the potential residual effects was completed as part of the
EIS (De Beers, 2010a), with some components presented in an update of the EIS
in 2011 and further revised in 2012 (De Beers, 2012c). A summary of the methods
used for assessment, and resulting EIS predictions for each identified negative
residual impact of mining that was predicted to persist beyond completion of the
planned final reclamation activities, is provided in Appendix D for reference.
Currently the Mine is in the late stages of construction and still transitioning into
ore extraction and processing activities. Although some updates to the mine plan
and assessment were completed in 2012 (De Beers, 2012c), no significant
changes to the initial Mine Plan have occurred at this time, and the impact
assessment presented in the EIS (De Beers, 2010b) does not require any revisions
based on new or updated information. As the Mine progresses and environmental
monitoring programs provide valuable information regarding initial impact
predictions and assumed performance of environmental mitigation measures, the
need for updated impact and effects assessments will be evaluated. This process
is outlined in the adaptive management action levels which have been built into
many of De Beers monitoring plans (e.g. Groundwater, Geochemical, etc.), as well
as specific reclamation research studies which will focus on the potential
implications to the closure design for the Mine.
Human health and wildlife ecological risk assessments were completed as part of
the EIR process (De Beers, 2012f, 2012e). These assessments focused on the
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anticipated risks throughout Mine operations (ending in 2027), and didn’t assess
the post-closure phase of the Mine. A post-closure risk assessment (human health
and wildlife) will be completed at a later date to allow consideration of monitoring
data collected during operations.

5.2.7

Uncertainties, Risks and Research Plans
Uncertainties and risks associated with the predicted post-closure conditions, and
performance of the planned closure design will be investigated throughout
operation of the Mine. As part of the EIR process for the Mine, detailed assessment
was completed to understand the expected environmental impacts from mining
and to develop predictions for post-closure conditions. Numerous follow-up
monitoring programs will be executed throughout the Mine’s lifespan, the results
from which will be used to confirm and/or refine many of these initial predictions
and inform the adaptive management of the Mine. Select topics of concern (e.g.
Kennady Lake refilling timelines, revegetation, etc.) were identified during the EIR
process as a priority by stakeholders, and in response De Beers has committed to
completing specific research projects to address these items. A detailed
description of the corresponding research plans are provided in Appendix E. They
include:
•

Quality and quantity of seepage at major mine waste storage areas (i.e.
Coarse PK Pile, Fine PKC Facility, and Mine Rock Piles) post closure;

•

Closure options that would provide potential benefit for caribou and other
local wildlife;

•

Long-term physical stability and performance as an erosion resistant
barrier of the rock covers to be constructed overlying fine and coarse PK
within the Fine PKC Facility and Coarse PK Pile, respectively;

•

Development and stability of the meromictic conditions predicted, which
will isolate poor quality water within the flooded Tuzo pit and partially
backfilled Hearne pit; and,

•

Water quality within the water management pond (WMP) at the end of
mining, water management options at closure, and the timeline required
for Kennady Lake to achieve closure water quality criteria to allow
reconnection with the downstream waterbodies.

Research projects will be developed to address identified uncertainties, and
improve levels of confidence in the ability of the selected closure activities to satisfy
the closure objectives and criteria. The currently planned research projects range
in scope from preliminary desktop reviews to field based research studies to
focused technical assessments that would support the development of detailed
engineering designs. It is expected that the research programs will evolve over
time based on findings of the initial research tasks and potential changes to the
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Mine’s operational activities. As such, research projects may be added to the RRP
throughout the Mine’s lifespan to address issues of concern as they arise. The
results of the reclamation research will be documented in the Annual Closure and
Reclamation Plan Progress Report.

5.2.8

Post-Closure Monitoring, Maintenance and Reporting

5.2.8.1

Post-Closure Monitoring
Determination of the scope, duration and frequency of various post-closure
monitoring efforts will be informed by the various monitoring programs executed
during mining and into closure, results from reclamation research (see Appendix
E), final closure designs for each mine component, and/or the performance of
completed progressive reclamation work. Additionally, the duration of monitoring
will need to consider the timing to achieve the closure criteria and any additional
factors identified during the post-closure site assessment (see Section 9). A
detailed post-closure monitoring plan will be developed and included in the Final
Closure and Reclamation Plan. An overview of the currently planned reclamation
monitoring programs is presented in Table 21.
The planned reclamation monitoring activities have included the following
assumptions:
•

Three distinct periods of reclamation monitoring are planned:
•

Operations and Progressive Reclamation Monitoring: occurring during the
mining phase (up to 2027). This phase will focus on major mine
components scheduled to be progressively reclaimed, such as the Mine
Rock Piles, the Fine PKC Facility, and Coarse PK Pile.

•

Closure:

•

•

Two Year Active Closure Monitoring: occurring during final
reclamation activities (2028 to 2029).

•

Refilling of Kennady Lake Monitoring: occurring from start of closure
(2028) until the lake is re-connected to the watershed (approximately
2039).

Post Closure Monitoring:
•

Monitoring of mine components (excluding Kennady Lake): occurring
from active closure (commence 2029) until closure criteria are
achieved and a performance assessment report has been accepted.

•

Reconnection of Kennady Lake monitoring: occurring for up to 5 years
following reconnection of Kennady Lake to downstream waterbodies.
This phase will focus on items such as the conditions within Kennady
Lake.
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It is expected that after all permanent structures have been removed from the site
(2029), workers will be present on a non-permanent basis (during summer months
only for lake refilling and monitoring activities).
For the monitoring programs discussed in Table 21, the scope of monitoring
activities, frequency of monitoring events (e.g. annually, every 3 years, etc.) and
planned duration will be informed by the results of monitoring efforts and
inspections completed during mining. For all monitoring programs, a reduced
scope is anticipated to reflect stabilizing of monitoring parameters following
completion of applicable reclamation activities.
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Overview of planned reclamation monitoring activities at the major mine areas.

Mine Component

Monitoring
Program

Planned Activities

Approximate Timeline

Site Wide

Air quality

Particulate monitoring.

During refilling of Kennady Lake, as required.

Geotechnical

Periodic inspection of structures remaining postclosure.

During mining for progressively reclaimed areas
(Mine Rock Piles, the Fine PKC Facility, and Coarse
PK Pile), during refilling of Kennady Lake for
structures constructed at the end of mining (e.g.
final site grading, drainage pathways).

Water quality and
quantity

See monitoring activities proposed for the specific mine components.

Vegetation

Performance monitoring of revegetation at disturbed
areas to document recovery.

During mining for progressively reclaimed areas,
and during refilling of Kennady Lake for remaining
site areas.

Wildlife effects

Wildlife effects monitoring, scope will largely be
determined by monitoring results during mining.

Throughout mining and refilling of Kennady Lake, up
to 5 years post refilling.

Geotechnical

Identification of areas for fish habitat enhancement,
where appropriate.

Prior to flooding of each pit and during refilling of
Kennady Lake.

Monitoring and inspection of pit walls.

During mining and dewatering phase only.

Water quality and
quantity

Monitoring of water quality including depth profiles to
assess establishment of meromictic conditions.

During and post flooding of pits, up to 5 years post
refilling of Kennady Lake.

Aquatic effects

Monitoring of water quality and quantity, sediment
quality and aquatic biota. The final scope will largely
be determined by monitoring results during mining.

Throughout mining and refilling of Kennady Lake, up
to 5 years post refilling.

Open Pits

Kennady Lake
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Mine Component

Monitoring
Program

Planned Activities

Approximate Timeline

Mine Rock Piles

Geotechnical

Periodic inspections and review of geotechnical
monitoring data by a geotechnical engineer to
assess stability and performance.

The mine rock piles will be progressively reclaimed
during mining. Performance monitoring and/or
inspection will be completed throughout deposition
of mine rock, and continue following final
reshaping/contouring. The duration of inspections
and monitoring efforts following reclamation of the
Mine Rock Piles will be determined by results of
monitoring up to that point in time.

Water quality and
quantity

Identifying areas of runoff areas and geochemical
monitoring of seepage.

Throughout mining and refilling of Kennady Lake.

Geotechnical

Periodic inspections and review of geotechnical
monitoring data by a geotechnical engineer to
assess stability and performance.

The Fine PKC Facility will be progressively
reclaimed during mining. Performance monitoring
and/or inspection will be completed throughout
deposition of PK, and continue following placement
of the coarse PK and mine rock cover. The duration
of inspections and monitoring efforts following
reclamation of the Fine PKC Facility will be
determined by results of monitoring up to that point
in time.

Periodic dam safety and stability reviews of
structures that remain after closure.

Throughout mining.

Inspection of seepage collection systems for water
quality flows.

Throughout mining.

Geochemical monitoring of runoff and seepage.

Throughout mining and refilling of Kennady Lake.

Fine PKC Facility

Water quality and
quantity

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- 167 -

May 2018
Version 4

Mine Component

Monitoring
Program

Planned Activities

Approximate Timeline

Coarse PK Pile

Geotechnical

Periodic inspections and review of geotechnical
monitoring data by a geotechnical engineer to
assess stability and performance.

The Coarse PK Pile will be progressively reclaimed
during mining. Performance monitoring and/or
inspection will be completed throughout deposition
of PK, and continue following placement of the mine
rock cover. The duration of inspections and
monitoring efforts following reclamation of the
Coarse PK Pile will be determined by results of
monitoring up to that point in time.

Water quality and
quantity

Geochemical monitoring of runoff and seepage.

Throughout mining and refilling of Kennady Lake.

Geotechnical

Periodic inspection of final site grading post-closure.
This will include areas such as: reshaped laydown
areas, roads and the airstrip, former building
foundations.

During the Kennady Lake refilling phase.

Infrastructure

Notes:
Approximate timelines discussed include the following:
Mining/ Progressive Reclamation Monitoring Phase: Year 1 (2017) through Year 11 (Year 2027)
End-of-Mining, Kennady Lake Refilling Monitoring Phase: Year 12 (2028) through Year 23 (2039)
Post Reconnection of Kennady Lake Monitoring Phase: Year 24 (2040) to Year 28 (2044)
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Post-Closure Maintenance
Planned post-closure maintenance will depend greatly on results acquired from
operational and closure monitoring. The overall objectives of the environmental
and geotechnical monitoring programs are to identify and mitigate potential
adverse mine-related impacts, so that construction and operational activities do
not cause any adverse environmental effects to water quality, sediment quality,
vegetation, biota, wildlife, and wildlife habitats. This will allow proactive
maintenance and closure design refinement to reduce the need for substantial
maintenance post-closure. As such, details of planned post-closure maintenance
have not been developed at this time, but are expected to be advanced throughout
the life of the mine and future iterations of the ICRP.

5.2.8.3

Post-Closure Reporting
The results of the post-closure monitoring and maintenance performed on site
during post-closure will be reported to the regulatory agencies according to
requirements specified by permits, licences, and/or authorizations in place at that
time. Any associated risks noted during monitoring or maintenance will also be
reported along with the progression of the post-closure activities.

5.2.9

Contingency Plan
Closure contingency plans will be developed as further reclamation and monitoring
information becomes available. Review of monitoring data collected during
operations and closure will allow for comparison against initial predictions and the
evaluation of uncertainties and risks in order to develop appropriate contingency
measures to minimize the likelihood of potentially adverse outcomes during postclosure. During mining, much of this effort will be done as part adaptive
management procedures, including low actions levels, which have been defined
within various management plans (e.g. groundwater, PK and Mine Rock, water,
etc.) to prevent unexpected adverse impacts to the environment prior to closure.
Of particular importance to closure planning, are contingencies identified for the
management of mine rock, processed kimberlite, and surface water during
operations. Specific contingency planning completed for these items are
summarized below. Detailed descriptions of all operational contingency planning
completed to date can be found in the individual management plans.

5.2.9.1

Volume of PAG Material Encountered and Potential for Acid
Rock Drainage
The current management plan for mine rock is based on the 4.8% estimate of total
rock mined as PAG material. If there is a possibility that the tonnage of PAG
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material produced increases during operation (up to 7.5% of the total rock mined),
the following contingency measures will be adopted to handle the additional PAG
material: PAG material produced in the first three years will still be placed to the
long-term submerged areas of the South and West Mine Rock Piles until reaching
the capacity. Before the Hearne pit is available for the PAG material, the additional
PAG materials produced will be encapsulated within the center of the mine rock
piles. After Year 5, the additional PAG material produced will be placed into the
mined-out Hearne pit, which provides 15 Mt of additional storage capacity (De
Beers, 2016b).
Adaptive management action levels for seepage monitoring results at mine rock
areas have been established and approved as part of the Mine’s Geochemical
Characterization Plan (De Beers, 2015e). The action levels have been developed
with two primary objectives: to prevent the formation of acid rock drainage, and
minimize the potential for discharge of acidic drainage or seepage that could cause
a significant environmental effect. In addition to the seepage monitoring results
acquired during mining, the predetermined action thresholds and consequent
management responses provides a framework to inform closure planning.

5.2.9.2

Mine Rock Pile Slope Stability
The foundation condition for the mine rock piles varies from location to location. If
stability issues of the rock piles are identified, the side slope of the rock piles will
be regraded to a flatter slope as a contingency measure. If more tonnage of the
mine rock will be produced than prediction, the footprint of the mine rock pile will
be extended to accommodate the additional mine rock. A change in the footprint
of the rock piles is anticipated to require Board approval. The drainage from the
mine rock piles will be maintained within the controlled area. Additional water
management measures such as water retention berms, diversion ditches and
impoundments will be constructed as required. Pumping may be required to
facilitate the drainage management (De Beers Canada Inc., 2017). Final plans for
drainage pathways at closure have not yet been prepared. The drainage pathways
at closure will be informed by the Operational Water Management Plan. A Closure
Water Management Plan will be developed based on the outcomes of the
reclamation research completed in Appendix E, Section 3.0: Processed Kimberlite
Containment Facilities.

5.2.9.3

Fine PK Beach Slope
The Fine PKC Facility is currently designed to accommodate approximately 4 Mt
(5.2 Mm3) of fine PK with a beach slope of 2%. In the event the beach slope of fine
PK is 1%, the dykes that formed the Fine PKC Facility (Dykes D and L) can be
raised as required to accommodate the fine PK. In this case (1% beach slope), the
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estimated maximum elevation of fine PK would be approximately 428 masl, as
opposed to 431 masl (in the case of a 2% beach slope) (De Beers, 2016b).

5.2.9.4

Water Quality at Closure
Water quality will be monitored throughout the Mine life and into closure within,
and outside of, the controlled area through the SNP and the AEMP to identify future
risks and deal with potential issues well in advance during mine operations and
closure before Kennady Lake is fully restored. During closure, the rate of refilling
of Kennady Lake is controlled by the pumping of water from N11 and by water
flowing into Kennady Lake after the removal of Dykes E, F, and G.
The following contingency measures have been identified as potential responses
to water quality issues during closure (De Beers, 2013d):
•

If a risk is identified near the end of Mine operation or during early mine
closure, the closure and refilling plan can be adjusted accordingly. For
example, breaching of Dykes E, F, and G can be delayed and refilling
(pumping) from Lake N11 may be reduced or ceased to allow a longer closure
period to address the potential water quality issue before the water level in the
controlled basin is raised to its original lake elevation of 420.7 masl.

•

Isolate the basin area within Kennady Lake with poor quality water from the
area where the water quality can meet discharge criteria. This will allow early
restoration of a portion of the refilled Kennady Lake.

•

Raise the containment dykes to store the poor quality water until the water
quality meets discharge criteria.

•

Treat the poor quality water zone.

•

Hydrocarbon impacted water may be treated on-site using existing treatment
facilities, removed off-site to disposal facilities, transferred to the WMP or
treated on-site using smaller scale facilities.

Additional options are likely to be developed and evaluated once the key sources
of the poor quality water had been identified.
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Progressive reclamation includes closure activities that take place prior to final
closure in areas, or at facilities, that are no longer actively required for the current
or future mining operation. Reclamation activities that are completed during
operations with the available equipment and resources have potential to reduce
future reclamation costs, minimize the duration of environmental exposure, and
enhance environmental protection. Progressive reclamation may shorten the time
for achieving reclamation objectives and criteria (as presented in Section 5) and
may provide valuable experience on the effectiveness of certain measures that
might be implemented during permanent closure.

6.2

OPPORTUNITIES FOR PROGRESSIVE RECLAMATION
Table 22 shows a summary of the planned reclamation activities scheduled to
occur prior to final closure, for each major mine component. These activities will
take place when appropriate to be done and resources are available. Figure 40
presents the anticipated timelines for progressive reclamation activities at Gahcho
Kué.
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Mine components and their planned progressive reclamation activity.

Mine Component
Hearne Pit
5034 Pit
Mine Rock Piles

Coarse PK Pile

Fine PKC Facility

6.3
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Progressive Reclamation Activity
Upon completion (expected 2020), Hearne pit will be backfilled with fine PK stream
and mine rock from the 5034 pit and Tuzo pit.
Upon completion (expected 2023), 5034 pit will be backfilled with mine rock from
Tuzo pit. The top elevation of the mine rock placed will allow for the creation of fish
habitat when Kennady Lake is refilled (De Beers, 2013c).
Both mine rock piles will be graded and reclaimed during operations. The South
Mine Rock Pile reclamation will begin in 2020 and is expected to be complete in
2028, whereas the West Mine Rock Pile is expected to begin reclamation in 2024
and be finished by 2030. The piles are not expected to be covered or re-vegetated,
consistent with approaches at other northern diamond mine sites (De Beers, 2013c),
although a research plan to investigate cover options is included as part of the
Reclamation Research Plan in Appendix E.
The Coarse PK Pile will be covered with mine rock to promote surface runoff and to
limit surface erosion once the Coarse PK Pile is no longer being used for PK
disposal. Progressive reclamation of the Coarse PK Pile will begin in 2023 and
expected to be complete in 2029. Coarse PK material produced in later years will be
placed with mine rock in the West Mine Rock Pile, within the mined-out pits, or used
in construction/reclamation activities.
Fine PK will be deposited into Hearne pit upon completion of mining at Hearne pit.
The Fine PKC Facility will be covered with mine rock once the Fine PKC Facility is
no longer being used for PK disposal. This will allow the Fine PKC Facility to be
reclaimed before closure. The Fine PKC Facility will begin to be progressively
reclaimed in 2021 and expected to be complete in 2027.

PROGRESSIVE RECLAMATION MONITORING
The specific details of monitoring during progressive reclamation will be determine
prior to commencement of progressive reclamation. Those monitoring efforts may
include environmental monitoring performed to satisfy existing permits and
licences, which may include various environmental monitoring programs as
applicable to the infrastructure being reclaimed such as: vegetation, air quality,
geochemistry, geotechnical inspections, water quality and quantity, wildlife, and
fish and fish habitat.
Select data collected as part of the environmental monitoring programs will also be
used to evaluate the success of the progressive reclamation against the closure
criteria (see Table 20).

6.4

COMPLETED PROGRESSIVE RECLAMATION
Since the Mine is still in the construction phase, limited progressive reclamation
activities at the Mine site have occurred to date, including only the reclamation of
the Cutting Containment Facility (CCF) and the Advanced Exploration Camp,
described below. Reports and submissions to the MVLWB are referenced, and are
reported in annual closure and reclamation progress reports submitted to the
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MVLWB. At present, an evaluation of the progressive reclamation completed at
these locations to the closure criteria has not be completed.

6.4.1

Cuttings Containment Facility

6.4.1.1

Area Overview
The CCF was built in 1999 to retain PK, drill cuttings, and drill water from the
advanced exploration program conducted in Kennady Lake, NT. Located in a small
draw, the facility was bound by two containment dykes, the North Dyke and the
South Dyke. The dykes were constructed with sand and gravel from a nearby
esker, and were keyed into the existing ground with a geocomposite clay liner
providing a seepage barrier. The area between the dykes gently sloped to the
northwest corner where a temporary sump existed. A smaller area within the CCF
drained to the south but there was typically little water near the South Dyke. A
collection sump was located north of the North Dyke that was used to collect
seepage from the North Dyke. Prior to reclamation, an impact zone was defined
within the CCF as an area of visible cuttings that required to be covered with a
stabilizing cover material. The impact zone included the area between the two
dykes, a portion of west slope at the south end of the CCF, and any other impacted
soils that were identified.

6.4.1.2

Completed Work
Reclamation of the CCF commenced in 2013 with the development of a closure
and reclamation plan (Tetra Tech EBA, 2013a), followed by the removal of the
containment dykes and capping of the visible cuttings and soils with reclaimed
dyke material (Tetra Tech EBA, 2013b). The geocomposite liner encountered
within the dykes was removed during excavation and placed within the cuttings
impact zone and covered.
Reclamation of the area continued in 2014 with the spreading of overburden from
the Pioneer Quarry (located within the 5032 pit footprint) and overburden-laden run
of mine material from the Pioneer Quarry over the previously placed esker material
and remaining uncovered cuttings areas to produce a completed cover thickness
of at least 0.5 m throughout the impact zone (Tetra Tech EBA, 2015). Three
monitoring wells were later installed in 2014 downstream of the former North Dyke.
In 2015, a thick (approximately 4 m) layer of run of mine material was placed over
the area to create a laydown pad for the future project development. The closure
and reclamation summary report for the CCF is provided in Appendix D.
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Remaining Work
Water quality will continue to be monitored annually using surface and monitoring
well water samples from locations north of the former CCF for five years. Water
samples will be monitored for hydrocarbons, BTEX, dissolved metals, and routine
chemistry. The area north of the CCF against the access road will be monitored
for ponding water during freshet and periods of heavy rainfall. Additional wells will
be installed further downstream of the former facility in late 2015. No further
progressive reclamation work is planned at this time for this area.

6.4.1.4

Reclamation Performance Results
No monitoring results for surface or well water from locations north of the former
CCF facility are available to date. It is anticipated that such results will be reported
in the 2015 Annual Water Licence Report Closure and Reclamation monitoring at
the CCF is ongoing as per the Abandonment and Reclamation Plan, Cuttings
Containment Facility (Tetra Tech 2013a). Two of the required five year monitoring
program have now been completed. A summary of monitoring results to date was
provided to the MVLWB on October 5, 2015 (Tetra Tech, 2015). Future monitoring
results will be provided within Annual Water License Reports.

6.4.2

Advanced Exploration Camp

6.4.2.1

Area Overview
The Advanced Exploration Camp consisted of a collection of trailer units
(approximately 170 room capacity), tents, a water treatment plant, a sewage
treatment plant, laydown, incinerator, fuel storage area, and a number of other
steel structures on a prepared ground surface.

6.4.2.2

Completed Work
With the commissioning of the permanent mining camp in August 2014,
decommissioning of the Advanced Exploration Camp commenced in early 2015
with demolition, consolidation of materials, and mobilization of contents off site.
Trailer units were relocated to the new permanent camp. As of July 2015, the only
structures remaining included the fuel storage tanks, water and sewage treatment
plants, warehouse, maintenance shop/muster station, and generators.
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Remaining Work
The vacated Advanced Exploration Camp area will be used to store materials and
equipment to support surface operations. No further progressive reclamation work
is planned at this time for this area.

6.4.2.4

Reclamation Performance Results
No performance results are available to date.
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Mine operation is planned to occur continuously during the full proposed operating
period. However, the Mine may need to shut down temporarily due to economic,
environmental, and/or social factors. Depending on the cause for temporary
closure, this period could range from a few weeks in duration to several years, after
which the mine will recommence operations. Possible causes for a temporary
closure include prolonged adverse economic conditions (e.g., severe economic
strains to the diamond markets, as occurred in 2008 and 2015/2016, could cause
reductions and/or temporary suspensions in mine production), or mining and
processing productivity influences (e.g., extended labour disputes).
During temporary closure the objectives are to ensure all operating facilities
necessary for the ongoing protection of humans, wildlife, and the environment are
maintained, and that permitting and regulatory compliance is maintained.

7.2

TEMPORARY CLOSURE ACTIVITIES
The measures that may be taken if a temporary closure occurs are summarized in
the following sub-sections. Where applicable, the measures have been arranged
by mine component. Additional measures to be implemented in the event of
extended periods of temporary closure are also outlined. The extent to which any
of these actions will be implemented will be in part dependent upon the anticipated
duration of the temporary closure. In the event of temporary closure for an
extended period of time (several months to years), a detailed Care and
Maintenance Plan would be developed to outline the specific tasks and schedule
to be implemented, and organizational structure moving forward.

7.2.1

Temporary Closure Activities
General procedures during temporary closure will be as follows:
•

Environmental and geotechnical monitoring and sampling will continue at
regular intervals as set out in the mine operations and monitoring program as
per existing permits and licences;

•

Access to the site, buildings, and all other structures will be secured and
restricted to authorized personnel only;
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•

Fluid levels in all fuel tanks will be recorded and monitored regularly for leaks
or removed from the site;

•

Staffing levels at the camp will be reduced;

•

Reduced staffing levels will be maintained to carry out care and maintenance;

•

Where operationally feasible, De Beers will collaborate with the GNWT so the
GNWT can optimize its preparedness for NWT resident employees affected
by a temporary closure (De Beers, 2012j) and as per Socio-Economic
Agreement; and

•

Reclamation security deposit will be kept up to date.

Open Pits
Procedures during temporary closure will be as follows:

7.2.3

•

Post warning signs will be posted and block access blocked to all open pits;

•

Dewatering of open pits will continue as conducted during operations since
flooding and subsequent dewatering may adversely impact stability of the pit
walls; and

•

Fuel, lubricants, and hydraulic fluids will be removed from the open pit area
and stored in designated areas.

Process Facilities
In the event of temporary closure, the process plant will be shut down in a planned
and orderly sequence to prevent damage to equipment, piping, and
instrumentation. The following preparatory measures will be taken:
•

Any remaining kimberlite stockpiled on surface will be processed before
operations are shutdown, or alternatively the kimberlite will be:
a) Stored in place on the surface stockpile and the drainage water
managed;
b) Returned into the open pit for storage;
c) Relocated to the Coarse PK Pile for storage; or
d) A combination of a, b, and c.

Should a situation arise in which the care and maintenance period cannot be
planned and stockpiled kimberlite cannot be processed prior to the shutdown,
stockpiled kimberlite will be left in place and any drainage from the stockpile
monitored until the resumption of processing.
•

All recovered diamonds will be removed from the site;

•

All solids will be purged from the thickeners; and

•

All slurry lines will be flushed of solids.
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Temporary closure for the Processing Plant includes:
•

Minimal heating to the process building will be maintained to prevent select
equipment from freezing;

•

Power and process air supply to the process plant will be maintained;

•

All major equipment will be run periodically to ensure lubrication and integrity
of the rotating parts;

•

Ferrosilicon will be recirculated once per day to prevent material settling in the
circulating medium tanks; and

If an extended temporary closure period is expected, the following measures will
be taken:

7.2.4

•

Equipment and gearboxes will be drained of lubricants and coolants, which will
be stored in sealed drums in an appropriate area, or removed from site;

•

All tanks will be drained, and remaining ferrosilicon transferred to the waste
mine rock piles;

•

All reclaim water and fine PK slurry pipe lines will be flushed or drained;

•

Sensitive electronic equipment will be placed in storage or removed from site;

•

All chemical reagents will be inventoried and transferred to storage in an
appropriate area or removed from site;

•

Heavy rotating equipment will be safely secured;

•

All heating and power will be turned off; and

•

Entire Processing Plant will be winterized and locked up with emergency
access restricted to authorized personnel only.

Surface Infrastructure
The temporary closure of surface infrastructure will be as follows:
•

All mobile equipment except for small service equipment required for site
inspections will be removed and placed in secure onsite storage;

•

All explosives will be relocated to the main powder magazine and secured,
disposed of, or removed from the site;

•

Critical facilities (i.e., plant and camp) will have minimal heat to prevent
freezing of the facilities and possible damage;

•

All necessary support facilities and services for care and maintenance
personnel will remain in operation;

•

PK and water distribution lines will be drained or emptied, flushed with water,
and allowed to drain, but would be left in place; and

•

Regular inspections of facilities and infrastructure will be maintained.
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If temporary closure is expected to last for an extended period of time, additional
procedures may include the following:
•

7.2.5

PK and water distribution lines may be adjusted or repositioned to achieve a
safe and stable longer term position.

Water Management Facilities
It is anticipated that water management facilities will function at the same level
during temporary closure periods as in operations, as follows:
•

Water treatment operations will continue as needed;

•

Surface water management facilities such as the ditches, the water treatment
plant, and collection ponds will be maintained to manage contact water runoff;

If the temporary closure is expected to last for an extended period, the following
procedures may also be implemented:
•

7.2.6

Surface water control structures will be maintained as required. In areas where
water quality is suitable for discharge, natural drainage courses may be reestablished.

Waste Management
Procedures for waste management during temporary closure will be as follows:
•

Waste management systems will be secured;

•

An inventory of chemicals and reagents, petroleum products, and other
hazardous materials will be conducted;

•

All chemicals and reagents, petroleum products and other hazardous materials
will be secured or removed from site; and

•

Hazardous wastes on site will be collected and stored in an appropriate area
for disposal at a later date.

If an extended shutdown period is expected, the following measures will be taken:
•

Consideration will be given to encapsulate any exposed PAG material within
NAG material or to relocate the PAG material;

•

The working face of the slopes of the Mine Rock Piles, Fine PKC Facility, and
Coarse PK Pile will be graded to ensure stability and to promote drainage to
the surface water drainage system adjacent to the Mine Rock Piles, Fine PKC
Facility, and Coarse PK Pile;
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•

If shutdown is for labour reasons, the PK disposal areas, Mine Rock Piles and
overburden storage facilities will be monitored and, if needed, the labour force
will be worked with to make sure environmental concerns are addressed; and

•

Hazardous wastes and hazardous materials will be removed from site and sent
for proper disposal at a licensed facility.

Roads and Airstrip
Procedures during temporary closure regarding site roads and airstrip will be as
follows:

7.3

•

Functionality of the site roads and airstrip will be maintained and erosion will
be controlled by grading or other maintenance measures, as required;

•

Inspection of the performance of side road ditches and culverts will be
completed on a regular basis by care and maintenance personnel. Where
required, measures will be taken to rehabilitate any damage to these
infrastructures to maintain the functionality of roads during the care and
maintenance phase;

•

Ice will be removed from culverts in spring before snow melt to facilitate surface
water flow; and

•

As required, snow will be removed to maintain accessibility to all areas of the
mine site.

TEMPORARY CLOSURE MONITORING, MAINTENANCE,
AND REPORTING
Monitoring, maintenance, and reporting activities that would occur during
temporary closure will be the same as required during operations, and are outlined
in Section 5. Monitoring and reporting activities will be as per existing permits and
licences. Any modifications to monitoring and reporting will require approval from
the permitting or regulatory agency prior to implementation. Key staff and
equipment will be maintained to complete overall maintenance activities and
ongoing monitoring and reporting.

7.4

TEMPORARY CLOSURE CONTINGENCY PROGRAM
Contingencies for unforeseen events and conditions during temporary closure will
remain the same as during operations. A core staff and external consultants and
advisors will be maintained to aid in the resolution of any unforeseen events or
conditions identified through the continued monitoring program.
If site monitoring activities were affected by an unforeseen or unpredicted event, it
would be completed at the next earliest feasible opportunity.

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

7.5

- 181 -

May 2018
Version 4

TEMPORARY CLOSURE SCHEDULE
Specific schedules to execute the temporary closure activities would be developed
in response to the cause and duration of temporary closure. The schedules would
be provided in the Care and Maintenance Plan.
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INTEGRATED SCHEDULE OF ACTIVITIES
An integrated schedule of closure activities that illustrates the closure activities
through operations, active-closure and post-closure phases of the Mine is
presented in Figure 40. Detailed descriptions of each closure activity presented
within the schedule are presented in Section 5. An overview of timelines associated
with operational activities planned for the Mine is displayed in Figure 32, within
Section 4.4.3.
The schedule has included estimated start and end times for progressive
reclamation, final reclamation and reclamation research and post closure
monitoring. At present, detailed timeframes for meeting the various closure
objectives and criteria have not been determined.
Identified uncertainties in regards to closure activities will be addressed through
the completion of reclamation research (see Appendix E for the Reclamation
Research Plan). The research programs specific to the RRP are expected to be
initiated and completed during operations, and are thus included in the schedule
(see Line 66, Figure 40).
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POST-CLOSURE SITE ASSESSMENT
At closure, conditions at the site will be assessed against the agreed upon closure
objectives and criteria. Although a detailed plan of tasks required to complete a
post-closure site assessment for the Mine site has not been developed at this time,
it is expected that the primary activities may include:
•

Review of construction as-built reports and geotechnical performance
monitoring data by a professional engineer;

•

Compilation and synthesis of environmental, geotechnical, and effects (air,
aquatics, and wildlife) monitoring data collected throughout the life of the mine;
and post closure; and

•

Confirmatory monitoring of the environment to characterize site conditions for
comparison against appropriate closure criteria, site-specific risk- based
criteria, and for use in completion of human health and wildlife risk
assessments.

Proposed assessment/measurement methods for evaluating each specific closure
objectives are outlined in Table 20. A detailed description of the proposed postclosure site assessment methods will be developed as the final closure designs for
various mine areas are submitted for review and approval.
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FINANCIAL SECURITY
The ruling on the closure and reclamation security estimate for the Gahcho Kué
Mine was completed on August 11, 2014 by the MVLWB (MVLWB, 2014). The
MVLWB is authorized to set the security deposit amount by subsection 35 (1) of
the Waters Act and the regulations promulgated under the act. The purpose of the
security deposit is to ensure funds are available to complete reclamation of the
site, inclusive of the closure and post-closure phases).
A summary of the phased payment schedule and the total security estimates for
each mine component are shown in Table 23 and Table 24, respectively. The
financial security estimate is divided into land and water, where the land securities
are held under the land use permit (MV2005C0032) and the water securities are
held under the water licence (MV2005L2-0015). The payments are further divided
into milestones, being:
•

Prior to initiating construction activities;

•

One year following the initiation of construction activities;

•

Prior to Year 1 of operations;

•

Prior to Year 4 of operations;

•

Prior to Year 7 of operations; and,

•

Prior to Year 11 of operations.

These milestones were selected as they represent time periods where key
operational changes occur that affect reclamation. These operational changes are
the beginning of mining and milling (Year 1), the end of mining Hearne pit (Year
4), the end of mining 5034 pit (Year 7), and the end of operations (Year 11). There
is a clear spike in financial security in Year 4 as it marks the end of Hearne pit, as
well as the beginning of pre-stripping and mining Tuzo pit.
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Summary of construction and operations phase security (total) at project
milestones (MVLWB, 2014).

Phased Payment Schedule
Construction Phase
Prior to Initiating Construction Activities
One Year following the Initiation of Construction Activities
(2015)
Operation Phase
Prior to Year 1 of Operations
Prior to Year 4 of Operations
Prior to Year 7 of Operations
Prior to Year 11 of Operations
Total
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Cumulative
Total

Land

Water

$15,429,858
$19,043,323

$11,816,392
$11,816,392

$3,613,466
$3,613,465

$37,594,133
$79,690,301
$82,081,001
$83,835,700
$83,835,700

$13,817,863
$15,200,797
$16,031,943
$16,687,088
$16,687,088

$23,776,270
$64,489,504
$66,049,058
$67,148,612
$67,148,612

Financial security breakdown for each Mine component (MVLWB, 2014).

Mine Component
Open Pit
Underground Mine
Tailings Facilities
Rock Pile – South and West
Buildings and Equipment
Chemicals and Soils Management
Surface and Groundwater Management
Interim Care and Maintenance
Subtotal: Capital Costs
Mobilization/Demobilization
Monitoring and Maintenance
Project Management (5%)
Engineering (5%)
Health and Safety (1%)/ Bonding (1%)
Contingency (20%)
Total

De Beers Canada Inc.

Board Decision
$5,907,360
$0
$15,478,809
$18,709,152
$4,280,573
$1,943,432
$2,599,754
$1,623,040
$50,542,121
$10,142,100
$6,978,000
$2,527,106
$2,527,106
$1,010,842
$10,108,424
$83,835,700
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Term

Definition of Term

5034 Pit

The developed open pit for the mining of the 5034 Kimberlite Pipe

Abandonment

The permanent dismantlement of a facility so it is permanently
incapable of its intended use. This includes the removal of associated
equipment and structures.

Acid Rock Drainage (ARD)

The production of acidic leachate, seepage or drainage from
underground workings, ore piles, waste rock, Processed Kimberlite,
and overburden that can lead to the release of metals to groundwater
and/or surface water during the life of the mine and after closure.

Active Layer

The layer of ground above the permafrost which thaws and freezes
annually.

Backfill

Material excavated from a site and reused for filling a surface or
underground void created by mining or construction activities.

Baseline

A surveyed condition and reference used for future surveys.

Bathymetry

Measurement of the depth of a waterbody.

Bedrock

The body of solid rock that underlies unconsolidated gravel, soil or
other material.

Benthic Invertebrate

Invertebrate organisms living at, in or in association with the bottom
substrate of lakes, ponds and streams. Examples of benthic
invertebrates include some aquatic insect species (such as dragonfly
larvae) that spend at least part of their life stages dwelling on bottom
sediments in the waterbody. Many benthic invertebrates are major
food sources for fish and can be used as indicator species for
assessing water quality.

Best Available Technology

Is the most effective and economically achievable proven technology.

Biodiversity

The variety of plants and animals that live in a specific area.

Bioremediation

The use of biological organisms to reduce chemical concentrations in
soil or water.

Board

Refers to the regulatory licensing body for the Gahcho Kué Diamond
Project, which is the Mackenzie Valley Land and Water Board.

Borehole

A circular hole made by boring; a deep vertical hole of small diameter,
such as a shaft, a well (an exploratory well or a water well), or a hole
made to ascertain the nature of the underlying formations, to obtain
samples of the rocks penetrated, or to gather other kinds of geologic
information

Coarse Processed Kimberlite
Pile (PK Pile)

The location where excess coarse PK will be directed to form a pile. It
will contain only coarse PK except for the addition of a designed mine
rock cover for closure.

Containment and Run-off
Control Structure

Any dam, dyke or structure intended to contain, withhold, divert,
convey or retain water or wastes.

Contaminant

Any physical, chemical, biological or radiological substance in the air,
soil or water that has an adverse effect. Any chemical substance with
a concentration that exceeds background levels or which is not
naturally occurring in the environment.

Dewatering

Remove water from Processed Kimberlite prior to disposal; or removal
of water from Kennady Lake.

Discharge

Direct release of any water or waste to the receiving environment.

Dyke

Temporary water-retaining structure designed for water control to
enable safe open-pit mining
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Term

Definition of Term

Ecozone

An area at the earth’s surface representative of large and very
generalized ecological units characterized by various abiotic
(nonliving) and biotic (living) factors.

Effluent

Liquid discharge from all site water management facilities

End Land Use

The allowable use of disturbed land following reclamation.

Engineered Structures

Any constructed facility which was designed and approved by a
Professional Engineer registered with the Association of Professional
Engineers, Geologists, and Geophysicists of the Northwest Territories.

Environmental Assessment (EA)

The totality of the Mackenzie Valley Environmental Impact Review
Board (MVEIRB) Public Registry as established under the authority of
Part 5 of the MVRMA for Licence application. This includes everything
that was submitted by De Beers Canada Mining Inc. to the MVEIRB,
the scope of which is consistent with the Water Licence application.

Erosion

Physical wearing of rock, soil or other surface material by water, rain,
waves, wind or ice. The process may be accelerated by human
activities.

Esker

Glaciofluvial landform that occurs when meltwater deposits are left
behind after glacier melts, resulting in long winding ridges of sediment.

Fish Habitat

Areas used by fish for spawning, nursery, rearing, foraging and
overwintering.

Footprint

The proposed development area that directly affects the soil and
vegetation components of the landscape.

Geotechnical Engineer

Professional Engineer registered with the Association of Professional
Engineers, Geologists and Geophysicists of the Northwest Territories
and whose principal field of specialization is the design and
construction of earthworks and foundations in the northern Canadian
environment.

Granitoid

Rocks with a composition the same as, or similar to granite.

Groundwater

Water that occupies pores and fractures in rock and soil below the
ground surface.

Guidelines

The Guidelines for Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories as written by
the AANDC (2013)

Habitat

The place where an animal or plant naturally lives and grows.

Hearne Pit

The developed open pit for the mining of the Hearne Kimberlite Pipe

Hydraulic Conductivity

Measure of the capacity of an aquifer to transmit water.

Kimberlite

A type of ancient rock that travelled up to the earth’s surface where it
formed mini-volcanoes.

Landfarm

Area where hydrocarbon-contaminated soils from spills will be
deposited for bioremediation.

Landfill

Facility designated and approved to permanently contain inert solid
waste materials.

Leachate

Water or other liquid that has washed (leached) from a solid material,
such as a layer of soil or water; leachate may contain contaminants.

Licence

Type A Water License MV2005L2-0015, issued by the Mackenzie
Valley Land and Water Board in accordance to the Act, to De Beers
Canada Inc. for the Gahcho Kué Mine.

Littoral Zone

The zone in a lake that is closest to the shore. It includes the part of
the lake bottom, and its overlying water, between the highest water
level and the depth where there is enough light (about 1% of the
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Term

Definition of Term
surface light) for rooted aquatic plants and algae to colonize the
bottom sediments.

Metal Leaching

Release of metals under neutral or alkaline conditions, seepage or
drainage from underground workings, pits, ore piles, waste rock,
Processed Kimberlite, and overburden in either disturbed or
undisturbed conditions during the life of the Snap Lake Mine and after
closure.

Mine Water

Groundwater or any water that is pumped or flows out of any
underground workings.

Monitoring

Observing the change in geophysical, hydrogeological, geochemical
or geotechnical measurements over time.

No Net Loss

A term found in Canada’s Fisheries Act. It refers to productive fish
habitat, which is achieved by balancing unavoidable losses of fish
habitat with habitat replacement on a project-by-project basis in order
to prevent depletion of Canada’s fisheries resources.

Oligotrophic

Trophic state classification for lakes characterized by low productivity
and low nutrient inputs (particularly total phosphorus).

Permafrost

Ground that remains at or below zero degrees Celsius for a minimum
of two consecutive years.

Piezometer

An instrument used to monitor pore water pressure.

Potentially Acid Generating
(PAG) Rock

Rock that has the capability to produce acidic leachate that can lead
to the release of metals to groundwater or surface water during the life
of the mine and after closure.

Processed Kimberlite

Material rejected from the process plant after the recoverable minerals
have been extracted. Typically present in one of the following forms:
Coarse Processed Kimberlite (and Grits) – means the material,
generally 0.25 mm to 6 mm in diameter, rejected from the process
plant after the recoverable diamonds have been extracted.
Fine Processed Kimberlite – means the material, generally 0.25 mm in
diameter, rejected from the process plant after the recoverable
diamonds have been extracted
Slurry – means a mixture of Fine Processed Kimberlite and Water that
exhibits liquid-like characteristics and has lower solids content relative
to Paste.

Fine Processed Kimberlite
Containment Facility (PKC)

The fine PK slurry (30% solids by weight) will be placed in the PKC.
The PKC is area 3 of the WMP once Dyke A1 and Dyke L, which is a
filter dyke, have been constructed. The filter dyke allows the passing
of water while reducing the flow of the fine PK particulate into the
WMP. All fine PK will be deposited in the PKC until Hearne pit is
available to be backfilled in which case the fine PK slurry will be
directed into the bottom of Hearne pit.

Progressive Reclamation

Actions that can be taken during mining operations before permanent
closure, to take advantage of cost and operating efficiencies by using
the resources available from mine operations to reduce the overall
reclamation costs incurred. It enhances environmental protection and
shortens the timeframe for achieving the reclamation objectives and
goals.

Reclamation

Process of reconverting disturbed land to its former or other
productive uses.

Regrade

The process of shaping the land surface to meet objectives such as
positive drainage or matching surrounding landforms.

Remediation

The removal, reduction, or neutralization of substances, wastes or
hazardous material from a site in order to prevent or minimize any
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Term

Definition of Term
adverse effects on the environment and public safety now or in the
future.

Revegetation

Replacing original ground cover following a disturbance of the land.

Risk Assessment (Ecological)

An ecological risk assessment is the process of evaluating the nature
and likelihood that exposure to one or more chemicals may cause
harmful ecological effects.

Risk Assessment (Human
Health)

A human health risk assessment is the process to estimate the nature
and probability of adverse health effects in humans who may be
exposed to chemicals in contaminated environmental media, now or in
the future.

Runoff

The portion of water from rain and snow that flows over land to
streams, ponds or other surface waterbodies. It is the portion of water
from precipitation that does not infiltrate into the ground, or evaporate.

Sediment:

Solid material, both mineral and organic, that has been moved by air,
water, gravity, or ice and has come to rest on the earth's surface
either above or below sea level.

Seepage

Any water which passes through or under a dam or other structure
designed to contain water or waste including ore stockpiles and waste
rock piles.

Sewage

All toilet wastes and greywater.

Surface Water

Water exposed on the surface of the earth including natural water
bodies such as rivers, streams, brooks, ponds and lakes, as well as
artificial watercourses, such as irrigation, industrial and navigation
canals, in direct contact with the atmosphere.

Temporary Shutdown

The cessation of mining and diamond recovery for a finite period due
to economic or other operational reasons, with the intent to resume
operations under more favourable conditions.

Thermistor

An instrument used to monitor temperature change.

Total Dissolved Solids (TDS)

A measure of the amount of dissolved substances in a waterbody:

Total Suspended Particulate
(TSP) Material

A measure of the total particulate matter suspended in the air. This
represents all airborne particles with a mean diameter less than 30 μm
(microns) in diameter.

Traditional Knowledge

The cumulative, collective body of knowledge, experience, and values
built up by a group of people through generations of living in close
contact with nature. It builds upon the historic experiences of a people
and adapts to social, economic, environmental, spiritual, and political
change.

Tuzo Pit

The developed open pit for the mining of the Tuzo Kimberlite Pipe

Mine Rock

All unprocessed rock materials that are produced as a result of mining
operations.

Wastewater

Water generated by site activities or originates on-site that requires
treatment or any other water management activity.

Water Control and Collection
System

Sumps, ponds, ditches and associated piping and pumps used for
collection and handling of surface run-off, mine water and seepage.

Water Quality Objective

A numerical concentration or narrative statement that has been
established to support and protect the designated uses of water at a
specified site.

Watershed

A region or area bordered by ridges of higher ground that drains into a
particular watercourse or water body.
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List of Acronyms
Acronym

Description

AANDC

Aboriginal Affairs and Northern Development

AEMP

Aquatic Effects Monitoring Program

AG

Acid Generating

ARCAL

Aircraft Radio Control Aerodrome Lighting

AWOS

Automated Weather Observing System

CoC

Chain-of-Custody

CWMP

Construction Water Management Plan

De Beers

De Beers Canada Inc.

DL

detection limits

EIS

Environmental Impact Statement

EQC

Effluent Quality Criteria

GPS

global positioning system

I

Infrastructure

ICRP

Interim Closure and Reclamation Plan

KL

Kennady Lake

KLOI

Key Lines of Inquiry

LT

Long-term

LUP

Land Use Permit

Mine

Gahcho Kué Mine

MR

Mine Rock

Mt

million tonnes

MVEIRB

Mackenzie Valley Environmental Impact Review Board

MVLWB

Mackenzie Valley Land and Water Board

NWT

Northwest Territories

OP

Open Pits

PAG

Potentially Acid Generating

PK

Processed Kimberlite

PKC

Processed Kimberlite Containment

PK Pile

Processed Kimberlite Pile

Plan

Quality Assurance / Quality Control Plan

QA/QC

Quality Assurance and Quality Control

RNav

Area Navigation

SL

Snap Lake

SNP

Surveillance Network Program

SON

Subject of note

ST

Short-term

STP

Sewage Treatment Plant

SW

Site Wide

TDS

Total Dissolved Solids

TSS

Total Suspended Solids
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UTM

Universal Transverse Mercator

VC

Valued Component

VEC

Valued Ecological Component

VHF

Very High Frequency

Water License

Type A Water License (MV2005L2-0015)

WMP

Water Management Pond
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Units of Measure
Unit

Description

°C

degrees Celsius

t

tonne

ft

foot/feet

cm

centimetre

km

kilometre

m

metre

masl

metres above sea level
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C.1. INTRODUCTION
This Appendix (C) provides an overview of the closure-related engagements which
have occurred leading up to the submission of this Interim Closure and
Reclamation Plan Version 4.
Section C.2 provides a summary of engagements for 2010-2013 (Table 1), 2015
(Table 2), 2016 (Table 3), and 2017 (Table 4).
Section C.3 lists water licence closure and reclamation activities from 2013-2018
including a background summary of significant engagements along with
descriptions/links to relevant documentation.
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C.2. RECORD OF ENGAGEMENT (2010-2017)
Table C.1. Key discussion topics, stakeholder questions and De Beers responses during closure
engagement events (2010-2013).
Year

Community

Events

Source Document

2010

Key Topics, Questions, and
Responses

Łutselk’e
Dene First
Nation

Seven
representatives of
the LKDFN,
including the
Chief, visited the
Project site on
July 2, 2010.

A fence around the processed
kimberlite and a covering over it
were suggested by Łutselk’e
representatives to prevent the
caribou from licking the
processed kimberlite. De Beers
indicated that the company’s goal
was to be able to successfully
close out the mine so that it does
not harm future generations.

Gahcho Kue
Project
Environmental
Impact
Assessment.
Section 4:
Community,
Regulatory, and
Public Engagement
(2010)

Deninu Kue
First Nation

Seven
participants from
the DKFN visited
the Project site
on July 24, 2010.
A presentation
and site tour was
given by the
company.

(Q) Is the area you are putting
the processed kimberlite into
lined?
(A) It will not be lined because
the water and the containment
will be at the same level at
closure so there would be
minimal flow between the two
and no mixing.
(Q) After the Project is done, will
it go back to its original state or
will there still be holes in the
ground and open pits?
(A) Two of the pits will be backfilled and the third will not. All
three pits will be under water
when the lake fills up.
(Q) What would happen after the
mine closed and will it be
returned to its natural state?
(A) It will be reclaimed.

Gahcho Kue
Project
Environmental
Impact
Assessment.
Section 4:
Community,
Regulatory, and
Public Engagement
(2010)
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Community

Events

Key Topics, Questions, and
Responses

Source Document

Tłîchô
Government

Meeting
regarding
traditional land
use. Site visit was
completed in
September.
November
meeting to
discuss traditional
knowledge study
and future
agreement.

(Q) When you close off the lake
and dyke it, this may create
overflows and the dykes may
stop the water from flowing to
other parts.
(A) The dykes will cause the
clean water to flow away from
Kennady lake. At closure, the
dykes will be removed and it will
flow back into Kennady Lake.
(Q) Which water will be put back
in the pits and which water goes
to the water management pond?
(A) All the water will be put into
the water management pond and
once it meets the regulatory
requirement, only then will it be
put back into the pits or used to
refill the lake.
(Q) Will the mine rock pile be
treated before it goes back into
the water?
(A) No.
(Q) What happens if the
diamonds are not of good quality
or they are low grade?
(A) Companies only stop for two
reasons: end of mine life and
mining is not economical. De
Beers also has to meet
environmental commitments and
that there has to be a plan in
place for closure.
(Q) Has the baseline data that
has been previously collected
already changed because of the
current activity (noise and drilling)
at the site and has that driven the
caribou away? (A) There has
been an effect on the baseline
data but that is very limited.

Gahcho Kue
Project
Environmental
Impact
Assessment.
Section 4:
Community,
Regulatory, and
Public Engagement
(2010)
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Community

Events

Key Topics, Questions, and
Responses

Source Document

Yellowknives
Dene First
Nation

Seven
representatives of
the YDFN,
including the
Chief, visited the
Project site on
September 24,
2010. After the
company
welcomed the
visitors, a
presentation on
the proposed
Project was given
by De Beers.

(Q) Has the Closure and
Reclamation Plan guided the
feasibility plan?
(A) Yes.
(C) The Chief saw caribou hurt
themselves around mine sites.
(Q) Are there any plans to fence
the area?
(A) No, there are currently no
plans to fence the area, but there
are plans to cover the waste rock
piles as soon as possible. Fences
can lead to other problems (e.g.,
predators can run their prey into
the fences.
(C) The Chief said that he did not
want to see the animals going
into the tailings.
(Q) Will clean water be put back
into the pits?
(A) Yes.
(Q) Will fish be brought back to
the lake?
(A) Yes.

Gahcho Kue
Project
Environmental
Impact
Assessment.
Section 4:
Community,
Regulatory, and
Public Engagement
(2010)

Lutsel K’e
Dene First
Nation

Two LKDFN
Lands and
Environment staff
members
attended the
Gahcho Kué
Project EIS
Overview
Workshop
October 25-27,
2011 in
Yellowknife.

During the Workshop LKDFN
raised questions and comments
regarding water use and
wastewater from drilling;
seasonal melt; protection of
Lockhart River; parks
negotiations; allowable
phosphorous levels; impacts to
caribou; water quality and the
effect of water quality on fish and
wildlife following closure; dike
construction; pit naming; potential
effects to Great Slave Lake;
climate change; and water
management.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Northwest
Territory Metis
Nation

Two NWTMN
Lands and
Environment staff
members
attended the
Gahcho Kué
Project EIS
Overview
Workshop
October 25-27,
2011 in
Yellowknife.

During the Workshop NWTMN
raised questions and comments
regarding water licence
monitoring requirements;
dewatering Kennady Lake; water
quality monitoring post closure;
time to refill the pits; effects to
fish; waste rock and its potential
to generate acid; the amount of
tailings; pit stability; changes to
the flow of water; socio-economic
impacts; and role of the federal
government in the public process.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)
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Community

Events

Key Topics, Questions, and
Responses

Source Document

Tlįchǫ
Government

Gahcho Kué
Project EIS
Overview
Workshop
October 25-27,
2011

During the Workshop TKBWG
raised questions and comments
regarding community involvement
in monitoring, caribou, water
quality and flow, cumulative
effects of mining on the Lockhart
system, acid generation from
waste rock, and post closure land
use.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Northwest
Territory Metis
Nation

Community
Public Meeting &
Workshop
February 7, 2012
in Hay River,
NWT

Community participants asked
questions about dewatering
including the time to dewater; the
fish-out program; chemical
reactivity of flocculents with
mercury as well as the type of
flocculent; pit water quality and
pit seepage; process plant dust
and its effect on plants; fuel
storage tank containment; time to
refill the pits; water flow; post
closure monitoring; and closure
and reclamation of the water
management pond. Participants
expressed concern for diesel fuel
and its effect on caribou,
questioning what type of
exhaust/emissions filtration
systems will be in place. De
Beers provided information about
its air quality model, types of
emissions, and current levels
noting that monitoring will be
conducted to determine effects to
caribou, and the company will
adapt its management strategies
as necessary. Community
participants commented on the
absence of lemmings from the
presentation and the effect of the
Project on caribou migration.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Tlįchǫ
Government

De Beers met
with the TKBWG
at the Tlįchǫ
Government
office in
Yellowknife to
brief them on the
upcoming
Gahcho Kué
Community
Workshops.
Meeting January
17, 2012

The TKBWG inquired about the
method used to study caribou,
the naming of pits and lakes in
the Project area, the post closure
timeline, fish removal, and the
impact of flooding on wildlife.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)
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Community

Events

Key Topics, Questions, and
Responses

Source Document

Yellowknives
Dene First
Nation

Community
Public Meeting &
Workshop
February 9, 2012

Following the Project description
video and a description by De
Beers of the dewatering process,
community participants inquired
about wastewater at closure;
water treatment; the effect of
blasted rock on fish; and
chemical use.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Whati

Community of
Whati Public
Meeting &
Workshop
February 14,
2012

During the water and fish session
community participants discussed
the fish-out program, providing
anecdotal experience from
working at other mine sites in the
region about net sizes, species of
fish removed; people involved in
the program; and the use of the
fish following removal. One
participant noted preference for
transferring the fish instead of
killing them and expressed
concern for fish post closure.
Concern regarding the potential
for overflow of Kennady Lake
was noted as well as the need for
community members to visit the
site. The community expressed
concern for caribou health as
they depend on caribou for food
and they believe that the quality
of their food is declining. The
community noted the importance
of water and air quality for
caribou health, the effect of
collaring on caribou, and the
effect of blasting on wildlife in
general.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Lutsel K’e
Dene First
Nation

Community
Public Meeting &
Workshop
February 15,
2012

Participants explained the effect
of mining on their traditional
lifestyle noting the effect of
increased noise on caribou and
the importance of community
employment, first aid and WHMIS
training as well as reclamation.
The community inquired about
potential impacts to Artillery Lake
including mercury levels; and the
source of clean rock for covering
the waste rock piles. De Beers
explained its EIS with respect to
water quality. Concern for the
names of environmental features
was noted as well as concern
that changes in water quality
might impact the “Lady of the
Falls” and “Reliance” sacred
areas.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)
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Community

Events

Key Topics, Questions, and
Responses

Source Document

Tlįchǫ
Government

Community of
Gameti Public
Meeting &
Workshop
February 17,
2012

In response to an inquiry about
waste rock, De Beers clarified
that waste rock piles would be
progressively reclaimed based on
experience from other mines and
community input to protect
caribou.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

North Slave
Métis Alliance

Community
Public Meeting &
Workshop
February 28,
2012

Following the Project video,
community participants asked
questions about the Tibbitt to
Contwoyto Road; on-site
processing; the mine life; method
of fish removal; the effect of
crushed rock on the lake; water
flow and related monitoring; the
depth of the lakes; waste rock
pile cover material noting concern
for its effect on caribou; ammonia
nitrate from the waste rock; the
depth of the lake noting concern
for the volume of water to be
removed; and options for waste
rock disposal including
replacement in pits.

Gahcho Kue
Community
Engagement
Update: December
24, 2010 to May 15,
2012 (2012)

Yellowknives
Dene First
Nation

On May 29, 2013,
a team of De
Beers’
representatives
met with YKDFN
delegates in
N’Dilo, NWT to
engage the
YKDFN
membership

Concern for Project site to return
to its ‘natural state’ after closure.
Concern was raised that caribou
may not return to mine site areas.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update
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Community

Events

Key Topics, Questions, and
Responses

Source Document

North Slave
Métis Alliance

Gahcho Kué Site
Visit/ Workshop,
August 10, 2013.
ten (10)
delegates from
the NSMA

The activities were well organized
and provided generous
opportunities to learn a lot about
the Project area and how De
Beers plans to get it back to a
similar state to how it is now after
closure of the mine. Firm belief
that there should be a water
treatment plant and that De
Beers needs to ensure that the
water is clean upon closure.
Expression that De Beers should
aim to do better than just
achievement of water licence
parameters set in the permitting
phase if possible. Encouraged De
Beers to think about and
construct mine roads so that they
promote caribou crossing, and
take into consideration boulder
sizes in this construction.
Concern was expressed about
the need to ensure that roads are
constructed for quarrying with
best practices and caribou
migration and protection in mind.
Once the roads are built they are
high and caribou need to get on
and off the roads safely. Other
mines have made the mistake of
building big boulders on the
roads to deter wildlife. The
animals should be allowed to
cross the roads wherever they
choose and big boulders prevent
crossing. De Beers should apply
learning from other mines as they
construct the roads.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

Northwest
Territories
Métis Nation

Nineteen
delegates from
NWTMN
attended a
Meeting/
Workshop on
June 12, 2013.

How securities are held for
closure and reclamation and due
diligence is undertaken to ensure
corporations can meet the
security requirement. Interest in
learning more about the Project
timelines, the mine’s life and
reclamation plans. Concern that
waste rock piles may affect the
wildlife with example being the
piles scaring the caribou away.
Advised that De Beers needs to
carefully consider how the
construction of its roadways can
be user‐friendly for animals and
caribou and regarding the
importance of ensuring caribou
and other wildlife can cross roads
easily.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

Year

- C10 -

May 2018
Version 4

Community

Events

Key Topics, Questions, and
Responses

Source Document

Northwest
Territories
Métis Nation

Nine delegates
from NWTMN
attended a site
visit and
workshop at
Gahcho Kué Site
Visit/ Workshop
on August 7,
2013.

There was some concern
expressed regarding closure of
the mine and the need for De
Beers to ensure the land could be
used by future generations after
mining was finished. NWTMN
sought clarification regarding the
financial securities that are
required of De Beers by
government for closure and
reclamation, how the amount is
set and what the government
does to ensure proper closure
procedures occur. NWTMN
members suggested that rock
piles be taller instead of wider so
that the piles would remain inside
one watershed. General support
for dewatering approach, but
expressed concern with flooding
during the dewatering of Kennady
Lake and the need for De Beers
to manage water flows to avoid
flooding.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

Wekweètì

De Beers hosted
a public meeting
in Wekweètì,
NWT on June 3,
2013. Four Tlįchǫ
Government
delegates and
members of the
public were in
attendance.

Questions about the construction
of the proposed mine such as the
length of time for each phase of
the mine (Construction,
Operations, Closure), the height,
slope and coverage of the rock
piles. Concern over caribou
populations and their decline.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

Gamètì

On June 4, 2013,
a team of De
Beers hosted a
public meeting in
Gameti, NWT for
Tlįchǫ
Government
delegates and/or
members of the
public.

Interested in better understanding
securities and the mine closure
process.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

Behchokö

On June 6, 2013,
a team of De
Beers’
representatives
travelled to
Behchokö to host
a public meeting
with Tåîchô
Government
delegates and/or
members of the
public.

Concern that appropriate
securities need to be held as part
of Project closure planning.
Concern that there will be
flooding on the land due to
Kennady Lake dewatering, with
reference to Snare Lake Hydro
Dam and the rising water in that
experience.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update
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Community

Events

Key Topics, Questions, and
Responses

Source Document

YKDFN

Gahcho Kué Site
Visit/Workshop,
August 8, 2013.
ten (10)
delegates from
the YKDFN
travelled to the
Project site.

Suggestion that De Beers needs
to agree on an Impact Benefit
Agreement financial solution if De
Beers wants support for the Land
Use Permit for pioneering
earthworks.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

DKFN

Gahcho Kué Site
Visit/Workshop,
August 8, 2013
five (5) delegates
from the DKFN

The Chief also asked about the
re‐stocking of the fish once the
mine was closed. De Beers
explained that re‐stocking would
occur naturally and over time as
there are no current plans to
reintroduce fish at this time with
the consideration of not wanting
to disturb the natural ecology.

Gahcho Kue –
Updated Project
Description –
Attachment 7:
Community
Engagement Plan
and Implementation
Update

Notes:
The source documents referenced within Table 1 can be accessed online (as of June 15, 2016) at the following locations.
Gahcho Kue Project Environmental Impact Assessment. Section 4: Community, Regulatory, and Public Engagement
(2010) http://reviewboard.ca/upload/project_document/EIR0607001_EIS_Section_4__Community__Regulatory_and_Public_Engagement_1294332038.PDF
Gahcho Kue Community Engagement Update: December 24, 2010 to May 15, 2012 (2012)
http://reviewboard.ca/upload/project_document/EIR0607001_Gahcho_Kue_Community_Engagement__Update_Report_Part_1.PDF
Gahcho Kue – Updated Project Description – Attachment 7: Community Engagement Plan and Implementation Update
http://www.mvlwb.ca/Boards/mv/Registry/2005/Gahcho%20Kue/MV2005L2-0015%20-%20Gahcho%20Kue%20%20Updated%20Project%20Description%20-%20Attachment%207%20-%20Dec06-13.pdf
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Table C.2. Engagement activities completed in 2015 that discussed closure and reclamation.
Date

Type

Location

Aboriginal
Party and other
Parties
present
DKFN
LKDFN
NSMA
NWTMN
TG

Discussion Topics

2-Feb-15

Ni Hadi Xa
Positions
SubCommittee
and
Implementation
Sub-committee
Community
Meeting

Conference
Call

Lutsel K'e

LKDFN

Project Update including
construction progress of
Emulsion Plant, Processing
Plant, Dykes, and general
infrastructure, Fish-out Update;
Caribou and Winter Road,
Engagement Plan, Closure
Planning, Ni Hadi Xa and
discussion

8-Apr-15

AEMP Workshop

Yellowknife

DKFN
LKDFN
NSMA
NWTMN
TG
YKDFN
MVLWB
GNWT
EC
DFO

Project Update, Aquatic Effects
Monitoring Program Design
Plan

15-Aug-15

Site Visit

Gahcho Kué

NSMA

Project Update; Boat Tour,
Driving Tour of site,
Construction Progress,
Environmental Performance,
Closure Landscape

19-Aug-15

Site Visit

Gahcho Kué

DKFN

26-Aug-15

Site Visit

Gahcho Kué

LKDFN

28-Aug-15

Site Visit

Gahcho Kué

YKDFN

Project Update; Boat Tour,
Driving Tour of dykes and
infrastructure, Construction
Progress, Environmental
Performance, Closure
Landscape
Project Update; Boat Tour,
Driving Tour of dykes and
infrastructure, Construction
Progress, Environmental
Performance, Closure
Landscape
Project Update; Boat Tour,
Driving Tour of dykes and
infrastructure, Construction
Progress, Environmental
Performance, Closure
Landscape

3-Feb-15

De Beers Canada Inc.

Project Update, Staffing, work
plan, website, AEMP, ICRP.
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Date

Type

Location

9-Sep-15

Site Visit

Gahcho Kué

Aboriginal
Party and other
Parties
present
NWTMN

30-Sep-15

Kwe Beh

Yellowknife

TG

19-Nov-15

Annual General
Assembly

Hay River

NWTMN

2-Dec-15

Ni Hadi Xa

Yellowknife

DKFN
LKDFN
NSMA
NWTMN
TG

De Beers Canada Inc.
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Discussion Topics

Project Update; Driving Tour of
Infrastructure, Construction
Progress, Environmental
Performance, Closure
Landscape
Project Update; Construction
Progress, De-watering, Fishout, Raised Lakes, AEMP,
Fisheries Habitat
Compensation
Project Update, Wildlife, DeWatering, Construction
Progress, Spills, Fish-Out,
AEMP, Regulatory
Submissions, Closure
Landscape.
Project Update, Staff reports,
equipment and cabin planning,
Heritage Resources SHEOP,
Upcoming Closure Workshops
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Table C.3. Engagement Activities Completed in 2016 that Focussed on Closure and Reclamation.
Date

Type

Location

Aboriginal Party
and other
Parties Present

Discussion Topics

2016-01-20

LKDFN hosted
Community Visit

Lutsel K’e

• LKDFN
• NHX
• De Beers

2016-02-04

TG Kwe Beh
Meeting

Yellowknife –
TG
Boardroom

TG

GK Project Update (construction,
spill prevention, air monitoring,
wildlife, fishout summary, water
management, AEMP, regulatory
submissions, ICRP and
reclamation research, 3rd 18ML
tank, PKMRMP, Engagement.
NHX Update
Gahcho Kué Update including dewatering, construction, regulatory
submissions, PKMRMP, ICRP,
3rd 18ML tank, PKMRMP, AEMP

Ni Hadi Xa
hosted
Closure
Workshop

Yellowknife –
IEMA
Boardroom

•
•
•
•
•
•

2016-02-25
2016-02-26

De Beers

DKFN
NSMA
NWTMN
TG
LKDFN
De Beers with
consultant
ARKTIS

• EMAB
• IEMA
• NHX with

Meeting hosted by Ni Hadi Xa.
Mine Closure; Mine Closure
Concepts and Options, Draft
Interim Closure and Reclamation
Plan; Closure Commitments,
Financial Assurance for Mine
Closure, Diavik, Ekati, Snap Lake
Closure Plans, General Lessons
Learned.

consultant
Randy Knapp

2016-03-02

De Beers hosted
Closure
Workshop

Yellowknife –
Explorer Hotel

• DKFN
• NSMA
• NWTMN
(FRMC)

• TG
• LKDFN □
•

•
•
•
•
•
•
•

YKDFN
De Beers with
consultant
ARKTIS and
GOLDER
MVLWB
MVEIRB
EMAB
IEMA
NHX with
consultant
Randy Knapp
ECCC
DFO

De Beers Canada Inc.

Summary of Gahcho Kué Project;
Mine closure planning in the
NWT; Gahcho Kué ICRP;
Closure Criteria specific to a) Site
Wide and Infrastructure, b) Mine
Rock Piles and PK Disposal
Areas and c) Kennady Lake and
Open Pits; Reclamation
Research Plan specific to a)revegetation, b) final landforms to
support wildlife, and c)
postclosure seepage, general
discussion
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Date

Type

Location

Aboriginal Party
and other
Parties Present

Discussion Topics

2016-05-17

NWTMN hosted
Community Visit

Hay River

NWTMN

GK Project Update (construction,
water management, AEMP,
regulatory submissions, ICRP
and reclamation research, 3rd
18ML tank, PKMRMP,
Engagement. NHX Update
GK Project Update (construction,
water management, AEMP,
regulatory submissions, ICRP
and reclamation research, 3rd
18ML tank, PKMRMP,
Engagement. NHX Update

NHX
De Beers

2016-05-25

DKFN hosted
Community Visit

Fort
Resolution

DKFN
NHX
De Beers

2016-05-26

YKDFN hosted
Community Visit

N’Dilo

2016-10-07

MVLWB hosted
Technical
Closure
Workshop

MVEIRB
Boardroom Yellowknife

YKDFN

GK Project Update (construction,
water management, AEMP,
regulatory submissions, ICRP
De Beers
and reclamation research, 3rd
18ML tank, PKMRMP,
Engagement. NHX Update
Clarification provided by MVLWB
• DKFN with
consultant Marc regarding approval for PAG
storage within dykes; De Beers
d’Etremont
presentation on Permanent
• NSMA
Closure and Reclamation;
• NWTMN
Discussion on fine PK chemistry
(FRMC)
and placement, backfilling of pits,
• TG
discussion of closure criteria vs
• LKDFN YKDFN objectives, Site-wide objectives,
• De Beers with
Component specific objectives.
consultants:
ARKTIS,
GOLDER, EBA.
• MVLWB and
consultants
Kathy Reicher,
Envision, and
pHase
Geochemistry
• NHX with
consultant
Randy Knapp

• GNWT –
•
•
•
•
•
•
•

ENRWRD with
consultants
Brodie
Consulting
GNWT – Lands
ECCC
DFO
MVEIRB
EMAB
IEMA
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Table C.4. Engagement activities completed in 2017 that focused on closure and reclamation.
Date

Type

Method/Loca
tion

Aboriginal Party
and other
Parties present

Discussion Topics

2017-02-02

Ni Hadi Xa
Meeting

Yellowknife

NHX
DKFN
NSMA
NWTMN
TG
LKDFN

Gahcho Kué Update, discussion
of Land Use Permit (LUP)
amendment, reasons for the
amendment request. No
concerns expressed. General
NHX business.

2017-03-27

Kwe’ Beh
Meeting

Meeting in
Yellowknife

TG

Gahcho Kué Update and Fine
PKC Facility expansion LUP
amendment.

2017-04-21

Ni Hadi Xa
Meeting

Meeting in
Yellowknife

NSMA
DKFN
LKDFN
NHX
NWTMN

NHX work plan, additional mine
rock amendment, engagement
planned, annual component
reports, Traditional Knowledge
program, Family Travel,
finances, sub-committee work.

2017-05-29

Ni Hadi Xa
Meeting

Meeting in
Yellowknife

NSMA
DKFN
LKDFN
NHX
NWTMN
LKDFN

De Beers Aquatic Effects
Monitoring Program (AEMP) and
Wildlife Presentations, Gahcho
Kué Update, Traditional
Knowledge program, Family
Travel, finances, sub-committee
work.

2017-05-29

Community
Workshop

Meeting in
N’Dilo

YKDFN
Community
members and
Chiefs

Gahcho Kué mine update, Snap
Lake update, NHX update.

2017-05-31

Community
Workshop

Meeting in
Lutsel K’e

LKDFN
Community
members and
Chief

Gahcho Kué mine update, Snap
Lake update, NHX update.

2017-06-28

Community
Workshop

Meeting in
Fort
Resolution

DKFN, NWTMN,
Community
members and
Chief (DKFN)

Gahcho Kué mine update, Snap
Lake update, NHX update.

2017-09-25
2017-09-26

Ni Hadi Xa
Meeting

NHX Cabin

LKDFN
TG
DKFN
NWTMN
NSMA
NHX

Gahcho Kué update, policies,
incorporation, mine rock
amendment, engagement,
workshops, cabin, family travel
program, Traditional Knowledge
program.

2017-11-28

Ni Hadi Xa
Meeting

Meeting in
Yellowknife

LKDFN
TG
DKFN
NWTMN
NSMA
NHX

Gahcho Kué update, mine rock
workshop and amendment,
technical reviews, criteria and
ICRP V.4, incorporation,
committees.

2017-12-13

Mine Rock
Amendment
Workshop

Meeting in
Yellowknife

TG
NWTMN
NSMA

Additional mine rock expected at
Gahcho Kué and the associated
changes in mine plan.
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Date

Type

Method/Loca
tion

Aboriginal Party
and other
Parties present
LKDFN
DKFN
NHX
ECCC
GNWT- ENR
GNWT – Lands
MVLWB

Discussion Topics

2017-12-14

Criteria
Technical
Workshop

Meeting in
Yellowknife

De Beers
TG
NSMA
DKFN
NHX
DFO
ECCC
GNWT – Lands
GNWT – Water
MVLWB

Closure criteria as part of the
Interim Closure and
Reclamation Plan.
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C.3. WATER LICENCE CLOSURE AND RECLAMATION
ACTIVITIES (2013-2018)
This section provides a background summary of MVLWB engagements followed
by descriptions of significant engagements with links to the relevant
documentation.

C.3.1.

BACKGROUND SUMMARY
•

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 issues Permit MV2005C0032 and submits
recommendation for approval of Licence MV2005L2-0015 to the Minister of
Environment and Natural Resources – Government of the Northwest
Territories;

•

September 23, 2014 – Minister of GNWT-ENR approves Licence MV2005L20015;

•

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 submit questions of clarification to focus
technical workshop discussion;

•

October 7, 2016 – Board staff hosts ICRP technical workshop;

•

January 12, 2017 – Board defers approval of the ICRP (V.3) to allow additional
time for refinement of major components; Board requests revision and
resubmission of the ICRP (V.3) objectives in accordance with comments
received during the review;

•

February 1, 2017 – De Beers submits the revised ICRP (V.3) objectives to the
Board;

•

March 16, 2017 – Revised ICRP (V.3) objectives approved as an interim
submission; Board directs revision and resubmission of the ICRP closure
options and Reclamation Research Plans in accordance with comments
received during the review;

•

May 5, 2017 – De Beers submits revised options and RRPs to the Board;

•

May 11, 2017 – Revised options and RRPs distributed for review;

•

September 14, 2017 –Revised options and updated RRPs approved as an
interim submission. Board requests the closure criteria be revised and
resubmitted in accordance with comments received during review of ICRP
(V.3);
De Beers Canada Inc.
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•

October 26, 2017 – De Beers submits the revised closure criteria to the Board;

•

October 31, 2017 – Revised closure criteria distributed for review;

•

December 14, 2017 – Board staff hosts closure criteria technical workshop;

•

January 4, 2018 – Review comments due and submitted;

•

January 15, 2018 – De Beers’ response due; and

•

February 13, 2018 – De Beers’ revised closure criteria presented to the Board.

2014 ACTIVITY DETAILS
Sep 24, 2014 - Gahcho Kue Closure and Reclamation Workshop
During the Water Licencing public process, De Beers committed to hosting a
technical workshop focusing on closure planning for the De Beers Gahcho Kué
Project. The purpose of the workshop was to have an open dialogue among
aboriginal parties, government regulators and De Beers on the development of the
Interim Closure and Reclamation Plan that was due within two years of the
issuance of the Type A Water Licence. The workshop involved a presentation on
the Gahcho Kué Mine and preliminary closure and reclamation plans. This was
followed by an interactive demonstration of the mine plan which focused on the
key landforms at closure. In the afternoon, an open discussion took place on
closure objectives/ criteria as well as recommendations for future engagement on
the closure plan.
http://registry.mvlwb.ca/Documents/MV2005L2-0015/MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20%20Sept%2024%202014%20De%20Beers%20GK%20Closure%20Workshop%
20Summary%20Notes.pdf

C.3.3.

2016 ACTIVITY DETAILS
March 2, 2016 - Gahcho Kue Closure Workshop: Interim Closure and Reclamation
Plan
Discussion items from the Gahcho Kué March 2, 2016 closure criteria workshop
along with summary of breakout group meetings and slideshow presentation.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20%20Mar%202%202016%20Closure%20Workshop%20Notes%20-%20Apr1416.pdf
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2017 ACTIVITY DETAILS
Jan 12-16, 2017 - ICRP V3 Staff Report and Comments
Reviewer comment summary table responding to Gahcho Kué Interim Closure and
Reclamation Plan Version 3, as submitted by De Beers Canada Inc. to fulfill
condition 84 of Land Use Permit (Permit) MV2005C0032 and Part J, item 1 of
Water Licence (Licence) MV2005L2- 0015.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20-%20ICRP%20V%203%20%20Staff%20Report%20and%20Comments%20-%20Jan12-16.pdf
Feb 2, 2017 - Re-Submission of the Interim Closure and Reclamation V.3
Objectives
Revised objectives for the Interim Closure and Reclamation Plan V.3 as submitted
by De Beers on Feb 2, 2017.
http://registry.mvlwb.ca/Documents/MV2005L2-0015/MV2005C0032%20%20MV2005L2-0015%20-%20De%20Beers%20Gahcho%20Kue%20%20ICRP%20Revised%20Objectives%20-%20Feb%201_17.pdf
March 16, 2017 – ICRP Objectives – Staff Report and Comments
Closure objectives of the Gahcho Kué Interim Closure and Reclamation Plan, as
submitted by De Beers Canada Inc. to fulfill condition 84 of Land Use Permit
MV2005C0032 and Part J, item 1 of Water Licence MV2005L2-0015. Includes
reviewer comment summary table.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20-%20ICRP%20-%20Objectives%20%20Staff%20Report%20and%20Comments%20-%20Mar16-17.pdf
March 16, 2017 – ICRP Board Direction Letter
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The Mackenzie Valley Land and Water Board (MVLWB or the Board) met on March
16, 2017 to consider the De Beers Canada Inc. submission of the Gahcho Kué
Mine Interim Closure and Reclamation Plan Objectives, submitted on February 1,
2017 to fulfill Part J, item 1 of Licence MV2005L2-0015 and condition 84 of Permit
MV2005C0032. Includes MVLWB directive on reclamation research plan updates
and MVLWB directive on closure options/activities.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20-%20ICRP%20%20Board%20Direction%20Letter.%20-%20Mar16-17.pdf
May 5, 2017 – Revised Closure Options and Reclamation Research Plan
Responses to the Board comments of March 16th, 2017 regarding both reclamation
research and options for closure. Submission of a revised reclamation research
plan and revised closure options by facility for inclusion within section 5.2.4 of the
ICRP. This updated submission addresses all comments received to May 5, 2017
concerning reclamation research and closure options.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20-%20ICRP%20%20Revised%20Closure%20Options%20and%20Reclamation%20Research%20
Plan%20-%20May%205_17.pdf
Sep 14-17, 2017 – ICRP Options and Research – Staff Report and Comments
The Mackenzie Valley Land and Water Board met on September 14, 2017 to
review the De Beers Canada Inc. submission of the Gahcho Kué Mine Interim
Closure and Reclamation Plan, closure options and Reclamation Research Plan
submitted on May 5, 2017 to fulfill Part J, item 1, of Licence MV2005L2-0015 and
condition 84 of Permit MV2005C0032. Includes reviewer comment summary
regarding closure options and reclamation research plans.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20%20ICRP%20Options%20and%20Research%20%20Staff%20Report%20and%20Comments%20-%20Sept14-17.pdf
Oct 26, 2017 – ICRP V3 – Revised Criteria
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Further details and rationale regarding the proposed criteria as per the comments
issued by the MVLWB on September 14th, 2017. Includes updated criteria, as well
as the approved objectives, reclamation activities, monitoring, and research.
http://registry.mvlwb.ca/Documents/MV2005L20015/MV2005C0032%20MV2005L2-0015%20%20De%20Beers%20Gahcho%20Kue%20-%20ICRP%20Version%203%20%20Revised%20Criteria%20-%20Oct26-17.pdf
Dec 14, 2017 – Closure Criteria Meeting Summary
Final meeting notes from the Gahcho Kue Mine ICRP closure criteria workshop
that was held on December 14, 2017.
http://registry.mvlwb.ca/Documents/MV2005C0032/MV2005C0032%20MV2005L
2-0015%20-%20DE%20Beers%20Gahcho%20Kue%20%20%20Closure%20Criteria%20Meeting%20Notes%20-%20Jan5%20-18.pdf

C.3.5.

2018 ACTIVITY DETAILS
Feb 13-18, 2018 – ICRP Revised Criteria – Staff Reports and Comments
Revised closure criteria of the Gahcho Kué Interim Closure and Reclamation Plan
Version 3, as submitted by De Beers Canada Inc. to fulfill Condition 84 of Land
Use Permit MV2005C0032 and Part J, condition 1 of Water Licence MV2005L20015. Includes board staff analysis of the review of the closure criteria, along with
proposed revisions the Board could require for ICRP V.4.
http://registry.mvlwb.ca/Documents/MV2005C0032/MV2005L20015%20MV2005C0032%20-%20De%20Beers%20Gahcho%20Kue%20%20ICRP%20Criteria%20-%20Staff%20Report%20and%20Comments%20%20Feb13-18.pdf
Feb 13-18, 2018 – ICRP Revised Criteria – Request for Additional Information
Request for further refinement of closure criteria. Includes review summary table
for revised closure criteria, closure options, reclamation research plans and the
Board’s March 16, 2017 decision letter on closure objectives.
http://registry.mvlwb.ca/Documents/MV2005C0032/MV2005L20015%20MV2005C0032%20-%20De%20Beers%20Gahcho%20Kue%20-
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Figure 1

The temporary camp in September 2012 and Sept 2015.
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Three year progression of the Mine site from 2013 to 2015.
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D.1.2 CURRENT CONDITIONS

Figure 3

Overview of surface infrastructure facing west (September 2015).
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5034 Pit looking southwest (September 2015).
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Freshwater
Intake

Area 8 fresh water intake and Dyke A looking north (September, 2015).

De Beers Canada Inc.

May 2018
Version 4

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- D8 -

May 2018
Version 4

Dyke J
West Mine Rock Berm
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5034 Pit
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Dyke I

Dyke H

Figure 6

Water management structures at the southern end of mine site looking northwest
(September, 2015).
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A3 freshwater Intake looking west (September 2015).
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Camp Accommodations Complex looking north (September 2015). 1 – Electrical
Heating and Power; 2 – Boiler House; 3 – Environment Lab; 4 – Utility Electrical
Room; 5 - Administrative Offices; 6 – IT/Server Room; 7 - Water Treatment Plant; 8 Kitchen; 9 – Arrivals/departure building; 10 - Sewage Treatment Plant; 11 –
Dormitories (12)
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Incinerator looking north (September, 2015).
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Process Plant looking north (September 2015).
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Truck Shop and Warehouse looking south (September 2015).
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SMS Truck Shop looking east (November 2015).
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Fuel Storage Area looking west (September 2015).
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Figure 14

Waste Transfer Storage Area looking northwest (September 2015).
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Ammonium Nitrate Storage Pad 1 looking east (September 2015).
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Emulsion Plant building 1 looking east (September 2015).
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Figure 17
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Emulsion Plant buildings 2 and 3 looking east (September 2015).
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- D20 -

Explosives Storage Magazine looking northwest (September 2015).
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Figure 19
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Interim inert waste landfill within the future footprint of the coarse PK pile (September 2015).
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Crusher Plant and Laydown looking north (September 2015).
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Crusher Plant (September 2015).
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Cutting Containment Facility (CCF) looking north (September 2015).
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Megadome looking north (September 2015).
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Aerodrome including the air strip electrical house (red) and field electrical centre (blue) looking southwest (September
2015).
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Aerodrome from above (September 2015).
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D.1.3 FUTURE CONDITIONS
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LINKAGE OF CLOSURE OBJECTIVES BETWEEN
CCRP AND ICRP
The below table summarizes the linkage between previous short term and long
term closure objectives from the Conceptual Closure and Reclamation Plan
(CCRP), and the applicable closure objectives in the current Interim Closure and
Reclamation Plan (ICRP). A complete summary of the current ICRP closure
objectives, the applicable regulatory guidelines used in their development, and
other elements of the closure plan framework are presented in Section 5 of the
ICRP. This ICRP presents the mine closure objectives for the following mine areas:
Site Wide (SW), Kennady Lake (KL), Open Pits (OP), Mine Rock Piles (MR),
Processed Kimberlite Areas (PK) and Infrastructure (I).

Short Term and Long
Term Objectives from the
2013 CCRP

Applicable Closure Objective(s) in current ICRP

Short Term Closure Objectives
Progressively reclaim
disturbed areas during
operations as soon as they
are no longer required;

No specific closure objective in the current ICRP addresses this
statement. The strategy has been carried forward and a progressive
reclamation schedule is presented in Section 8 of the ICRP.

Minimize the risk of erosion
and sediment loss as a
result of on-site runoff;

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.

Stabilize slopes on all
structures to maintain safe
working conditions and
facilitate reclamation
activities;

SW2 – Drainage pathways for surface runoff are physically stable.
SW4 – Mine areas are physically stable for use by people and wildlife.
PK2 – Physically stable PK disposal areas to limit risk of facility failure.
KL2 – Physically stable constructed banks of Kennady Lake to limit risk of
failure that would impact aquatic life, wildlife and people.
MR1 – Physically stable slopes to limit risk of failure that would impact the
people or wildlife.
OP2 – Physically stable pit walls to limit risk of a failure impacting people
and aquatic life.

Restore natural drainage
patterns where possible

SW2 – Drainage pathways for surface runoff are physically stable.
SW7 – Aesthetic conditions of the Mine area are similar to surrounding
natural conditions.

Remove and dispose of site
infrastructure and material,
as appropriate, when no
longer required.

This CCRP objective is reflected in the closure activities outlined for
Infrastructure areas. A detailed description of all material types (e.g. steel,
concrete, etc.) and their appropriate disposal locations is presented in
Section 5.2.5.5 of the ICRP.

Remove or breach dykes.

KL1 – Return Kennady Lake to a state that will support a functioning
aquatic ecosystem and traditional uses.
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Short Term and Long
Term Objectives from the
2013 CCRP

Applicable Closure Objective(s) in current ICRP

Refill Kennady Lake as
quickly as possible.

This CCRP objective has been carried forward as a specific research topic
to identify optimal closure methods. A detailed description of the research
is presented in Appendix E – Reclamation Research Plan.

Cover ground to prevent soil
drifting and dust production;
and

SW1 – Air quality levels safe for people, vegetation, aquatic life and
wildlife.
SW3 – Surface runoff and seepage water quality that is safe for people,
vegetation, aquatic life, and wildlife.
SW6 – Safe passage and use for Caribou and other wildlife.

Maintain an environmentally
safe site.

SW1 – Air quality levels safe for people, vegetation, aquatic life and
wildlife.
SW3 – Surface runoff and seepage water quality that is safe for people,
vegetation, aquatic life, and wildlife.
SW6 – Safe passage and use for Caribou and other wildlife.
I1 – Disturbed areas will be safe for people, wildlife, and vegetation.

Long Term Closure Objectives
Return the Site to a state
that is similar to other
habitats in the same region
and time period that are not
affected by the Mine;

SW6 – Safe passage and use for Caribou and other wildlife.
SW7 – Aesthetic conditions of the Mine area are similar to surrounding
natural conditions.
KL1 – Return Kennady Lake to a state that will support a functioning
aquatic ecosystem and traditional uses.

Restore or replace the local
fish habitat that may have
been lost, altered, or
disturbed as a result of the
Mine.

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

Restore navigation routes at
the site.

KL3 – Small craft navigation through dyke and pit area.

Return Kennady Lake to a
state that is similar to its
baseline condition, such
that it will support a
functioning aquatic
ecosystem and populations
of lake trout, northern pike,
and Arctic grayling, and
traditional and nontraditional uses.

SW3 – Surface runoff and seepage water quality that is safe for people,
vegetation, aquatic life, and wildlife.
KL2 – Water quality and sediment quality in Kennady Lake that is
sustainable for interaction with aquatic life, wildlife, and people.
KL1 - Return Kennady Lake to a state that will support a functioning
aquatic ecosystem and traditional uses.

Create, to the extent
practical, a final landscape
compatible with the end use
of the site.

SW7 – Aesthetic conditions of the Mine area are similar to surrounding
natural conditions.
KL1 – Return Kennady Lake to a state that will support a functioning
aquatic ecosystem and traditional uses.

Notes:
ICRP: Interim Closure and Reclamation Plan
CCRP: Conceptual Closure and Reclamation Plan
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LESSONS LEARNED
The below table describes select lessons learned in closure planning at other
mines in the region. It should not be viewed as an exhaustive description of existing
best practices for mine closure in northern Canada, but provides notable examples
for closure options selected at the primary mine components of the Gahcho Kue
Project.

Table 5

Notable lessons learned at similar mine sites which have been considered
in closure planning for the Gahcho Kué Project.
Activity Which
Led to Lesson

Lesson Learned

Management Result

EIS Section
Reference

Ekati and
Diavik
Diamond
Mines – NWT

Fencing areas

Fencing has led to
caribou mortality from
entanglement. Fences
can be used by
predators to limit
escape options of their
prey.

To prevent caribou
exposure to PK, a rock
cover will be placed
over the PKC and PK
Pile at closure, rather
than using fencing.

EIS Section
7.3.3.2.4

Ekati and
Diavik
Diamond
Mines – NWT

Revegetation
research

Site re-contouring and
landscaping have
improved moisture
conditions, which in turn
have improved
vegetation success.

Site re-contouring has
been included as a key
reclamation activity to
promote natural
recovery of local
vegetation.

EIS Section
10.4.1.8

Creating microhabitat,
such as small boulder
piles and mild
depressions to trap
moisture, has shown to
be effective in
enhancing plant growth
opportunities, although
boulder piles have only
worked where
vegetation is already
established.

This method will be
considered in
development of
research trials and the
site revegetation plan.

EIS Section
10.4.1.8

The Ekati Diamond
Mine has found that
native plant cultivars
applied at a low
seeding rate have been
the most successful in
encouraging native
plant recolonization.

This method will be
considered in
development of
research trials and the
site revegetation plan.

EIS Section
10.4.1.8

Development
Site Wide
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Lesson Learned

Management Result

EIS Section
Reference

Summer planting has
not proven successful.
Seeds failed to
germinate or seedlings
died from moisture
stress; fall or spring
planting shows the
most promise.

Where planting is
considered, emphasis
will be on fall or spring
planting over summer
planting

EIS Section
10.4.1.8

Grazing of newly
established vegetation
has been problematic at
the Ekati Diamond
Mine, and some
method of discouraging
grazers, such as Arctic
hares, may be required.

Protection from grazers
will be a consideration
in the site revegetation
plan.

EIS Section
10.4.1.8

Salvaged glacial
materials mixed with
lake bed sediments
containing a large
portion of till have
proved successful in
promoting plant growth;
however, the inclusion
of too much lake
sediments has led to
soil compaction and the
inhibition of plant
growth.

Overburden and lake
sediments will be
salvaged and
stockpiled for use in
reclamation.

EIS Section
10.4.1.8

Elevated levels of ash
content were found in
caribou fecal matter at
both Ekati and
Colomac, indicating
uptake of inorganic
minerals (MacDonald
and Gunn 2004).

The PKC facility will be
capped with mine rock.
No reclamation
activities encouraging
revegetation (e.g.
placement of salvaged
soil, re-contouring,
etc.) are planned for
PK facilities.

EIS Section
7.3.3.2.1

Processed Kimberlite Facilities
Colomac Gold
Mine and Ekati
Diamond Mine
– NWT

Sampling of
caribou fecal
matter

Kennady Lake

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- D33 -

May 2018
Version 4

Development

Activity Which
Led to Lesson

Lesson Learned

Management Result

EIS Section
Reference

Diavik
Diamond
Mine, Ekati
Diamond
Mine, Snap
Lake Diamond
Mine – NWT

Underestimated
groundwater
inflows in initial
site water
quantity and
quality
predictions.

All three mines were
developed where zones
of enhanced
permeability persisted,
which led to
underestimation of
groundwater inflows,
and in some cases the
volume of high TDS
water requiring
management at
surface.

Extensive field
investigations prior to
mining did not find any
enhanced permeability
zones. However,
hydrological modelling
developed for the
Project has taken a
conservative approach
and assumed that
enhanced permeability
zones are present,
though their presence
is not yet confirmed.
This has provided a
higher level of certainty
that planned water
management methods
at closure will be
adequate.

EIS Section
8.15.2

Reclamation
research

Caribou are known to
use artificial habitats
created by mine
structures (e.g., roads,
mine waste piles).
These structures may
provide a means of
avoiding insect
harassment, as caribou
are often observed
bedding or resting on
these structures (Gunn
et al. 1998; BHPB
2004, 2007).

Access and egress
ramps on the Mine
Rock Piles have been
identified as potential
closure features to
improve post-closure
conditions for caribou.

EIS Section
7.3.3.2.1

Mine Rock Piles
Ekati Diamond
Mine, Diavik
Diamond
Mine, Snap
Lake Mine –
NWT Jericho
Diamond
Project –
Nunavut
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Development

Activity Which
Led to Lesson

Lesson Learned

Management Result

EIS Section
Reference

Ekati Diamond
Mine – NWT

Placement of
mine rock piles.

Permafrost develops
rapidly within mine rock
piles with an active
freeze/thaw layer of
about 8 m.

The use of mine rock
and coarse PK piles
will limit the quantity of
impacted seepage due
to exposure to freezing
surface temperatures
and permafrost
aggradation.
Permafrost has not
been assumed as a
mitigating factor for
slope stability or
seepage in these
structures, but is
predicted to provide an
additional level of
security against
potentially adverse
impacts to the
environment at the
Mine Rock Piles and
Coarse PK Pile.
Placement of an
engineered cover over
PK in the PK storage
areas will promote
surface runoff and
further limit infiltration
and water contact with
PK material prior to
entering Kennady
Lake.

EIS Section
11.6.4.1.2

Flooding of open
pits, and
establishment of
meromictic
conditions to
isolate poor
quality water
generated
during mining.

Poor water quality (e.g.
acidic water, high TDS
water) can be isolated
at the bottom of the pit
when meromictic
conditions are present
in the flooded pit lake.

Poor quality water from
the WMP and Area 6
will be transferred to
the bottom of the
mined out Tuzo Pit at
closure. Density
differences between
the high TDS mine
water at the bottom of
the pit and low TDS
overlying freshwater
cap, as well as the pit
geometry will prevent
mixing. The
meromictic conditions
in the flooded pit will
not adversely affect
water quality of the
refilled Kennady Lake.

EIS Section
8.13.2.2

Open Pits
Faro Mine –
YK
Colomac –
NWT
Equity Silver
Mine – BC
Gunnar Pit
Lake – SK

Notes and Additional References:
BHPB. 2004. Ekati Diamond Mine 2003 Wildlife Effects Monitoring Program. Prepared by Golder Associates Ltd. for BHP
Billiton Diamonds Inc., March 2004.
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BHPB. 2007. Ekati Diamond Mine 2006 Wildlife Effects Monitoring Program. Prepared by Rescan Environmental Services
Ltd. for BHP Billiton Diamonds Inc.
Gunn A., J. Dragon, S. Papik, D. Panayi, M. Svoboda, M. Sutherland, and M. D’Entremont. 1998. Summer Behaviour of
Bathurst Caribou at Mine Sites and Response of Caribou to Fencing and Plastic Deflectors. Department of Resources,
Wildlife and Economic Development, GNWT. Final Report to the West Kitikmeot/Slave Study.
MacDonald, C. and A. Gunn. 2004. Analysis of the Ash Weight and Elemental Composition in Caribou Faecal Pellets
Collected at Colomac and Other Sites in the NWT. Department of Resources, Wildlife and Economic Development,
GNWT. Manuscript No 159.
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PREDICTED RESIDUAL EFFECTS
This section is linked with Section 5.2.6 of the ICRP.
The following discussion outlines the methodology from the EIS effects analysis,
and provides a summary of results for all predicted negative residual effects of
mining that were assumed to persist up until refilling of Kennady Lake has been
completed, or further into the post-closure phase. Effects which were classified as
reversible by the end of construction, have not been included in discussion below.

D.4.1

METHODOLOGY
The impact assessment used in the EIS (De Beers, 2010a) uses key lines of inquiry
(KLOI) and subjects of note (SON) to describe the priority of valued ecosystem
components (VEC). KLOI are were selected as VCs of greater concern and
required the most detail when determining impacts, whereas SONs were VCs of
slightly lower priority, but topics that still required impact assessment of significant
detail. A detailed description of this methodology is presented in the EIS (De Beers,
2010a).
The KLOIs and SONs related to socio-economic aspects have not been included
in this ICRP. A detailed summary of the socio-economic components, which
includes the KLOIs long-term social, cultural and economic effects, family and
community cohesion, and social disparity, is found in Section 12 of the EIS (De
Beers, 2010a).
All KLOIs and SONs were assessed through a pathway analysis to determine if a
residual effect analysis is needed. The pathway analysis is a screening step that
is used to determine the existence and magnitude of linkages from the potential
effects pathways that are likely to result in measurable environmental changes and
residual effects to KLOIs and SONs. An overview of the entire impacts
identification and classification process is presented in Figure 27. The pathway
analysis leads into a residual effect analysis only if it is considered a primary
pathway for a KLOI or SON. A residual effect analysis will not be considered if the
pathway analysis results shows no linkage (the pathway is removed by
environmental design features and mitigation) or is rated as secondary (could
result in measurable changes but would have a negligible residual effect).
Furthermore, a residual effect analysis will not be conducted if the effect is already
analyzed in another pathway analysis. An example of such a situation includes the
effect to caribou (KLOI) from the mine rock and processed kimberlite disposal
areas (SON). This effect is already captured for the higher priority KLOI (effects to
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Caribou from entire Project) and not need to be repeated for the SON (impacts of
mine rock and processed kimberlite areas to caribou).
The remaining biophysical KLOIs, for which effects analysis and impacts
classification was completed, include the following:
•

Caribou.

•

Water quality and fish in Kennady Lake.

•

Downstream water effects (i.e. water quality and fish populations).

•

Long term biophysical effects/closure and reclamation.

The remaining biophysical SONs, for which effects analysis and impacts
classification was completed, include the following:
•

Air Quality.

•

Vegetation.

•

Carnivore Mortality.

•

Other Ungulates.

•

Species at Risk and Birds.

The completed residual effects analysis results in a residual impact classification
which further categorizes the impacts into direction, magnitude, geographic extent,
duration, frequency, likelihood, reversibility, and ecological context. These
categories are further defined in Table 6 to Table 4. This section will focus on the
impacts which result in a negative (i.e. less favourable) direction.
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Figure 27

The residual effects assessment framework.

Notes: A pathway is considered to have no linkage if no VCs are present during the impact or mitigation measures are
utilized to eliminate the impact (De Beers, 2010b, p. 11). There is also considered to be no linkage if the impact is
considered secondary to another impact that causes the eff ect.
For all the KLOIs and SONs included in the ICRP, they are further divided into possible impacts. These impacts are
categorized by direction, magnitude, geographic extent, duration, reversibility, and frequency. These categories are
ranked using common words as a requirement in the Terms of Reference (MVEIRB, 2006) and not using a ranked
number system. The scales of seven of the eight categories are listed in Table 6. The eighth category, magnitude, is the
only category that changes based on the KLOI or SON and are listed in Table 7 and Table 4
.
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Definitions of scales for categories used in the residual impact classification (De Beers, 2010c, p. 10)

Direction

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

Ecological
Context

Neutral: no
measurable change
to a VC from
existing conditions
Negative: the
Project will result in
an adverse effect to
a VC
Positive: the Mine
will result in a
beneficial effect to a
VC

Local: projected
impact is confined
to watersheds
upstream of the
outlet of Lake 410;
small scale direct
and indirect impacts
from the Mine
Regional: projected
impact extends
beyond Lake 410 to
the inlet to Aylmer
Lake; the predicted
maximum spatial
extent of combined
direct and indirect
impacts from the
Mine that exceed
local scale effects
Beyond Regional:
projected impact
extends into Aylmer
Lake and beyond;
cumulative local
and regional
impacts from the
Mine and other
developments
extend beyond the
regional scale

Short-term:
projected impact is
reversible by the
end of construction
Medium-term:
projected impact is
reversible upon
completion of
refilling Kennady
Lake (i.e., end of
closure)
Long-term:
projected impact is
reversible sometime
after the refilling of
Kennady Lake is
complete (i.e.,
beyond closure) or
not reversible

Isolated: projected
impact occurs once,
with an associated
short-term duration
(i.e., is confined to a
specific discrete
period)
Periodic: projected
impact occurs
intermittently, but
repeatedly over the
assessment period
Continuous:
projected impact
occurs continually

Reversible:
projected impact
will not result in a
permanent change
from existing
conditions or
conditions
compared to
'similar'
environments not
influenced by the
Mine
Not reversible:
projected impact is
not reversible (i.e.,
duration of impact is
unknown or
permanent)

Unlikely: projected
impact is likely to
occur less than one
in 100 years
Possible: projected
impact will have at
least one chance of
occurring in the
next 100 years
Likely: projected
impact will have at
least one chance of
occurring in the
next 10 years
Highly likely:
projected impact is
very probable
(100% chance)
within a year

High: projected
impact relates to a
highly valued
component of the
ecosystem
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Magnitude definitions of KLOI and SONs excluding fish.

Scale

Caribou

Air Quality

Vegetation

Carnivore Mortality and
Other Ungulates

Species at Risk and
Birds

Negligible

No expected detectable
change from baseline
values.

No predicted increase or the
predicted increase due to the
Project emissions was less
than 1% of the relevant
regulatory ambient air quality
guideline.

Impact is not detectable
from natural variation or
baseline values.

No expected detectable
change from baseline
values.

No expected
detectable change
from baseline values.

Low

Impact is expected to be
within the range of
baseline values.

An increase was predicted;
however, the maximum value
remains below the most
stringent regulatory ambient
air quality guideline.

Impact is within the range
of natural variation or
baseline values.

Impact is expected to be
within the range of
baseline values.

Impact is expected to
be within the range of
baseline values.

Moderate

Impact is expected to be at
or slightly exceeds the
limits of baseline values.

The predicted maximum
concentration falls between
the most stringent and least
stringent regulatory ambient
air quality guideline
(excluding federal “tolerable”
level).

Impact is at or slightly
exceeds the limits of natural
variation or baseline values.

Impact is expected to be
at or slightly exceeds the
limits of baseline values.

Impact is expected to
be at or slightly
exceeds the limits of
baseline values.

High

Impact is expected to be
beyond the upper or lower
limit of baseline values so
that there is likely a
change of state from
baseline conditions.

The predicted maximum
concentration is greater than
the least stringent regulatory
ambient air quality guideline.

Impact is beyond the upper
or lower limit of natural
variation of baseline values,
so there is likely a change
of state from baseline
conditions.

Impact is expected to be
beyond the upper or
lower limit of baseline
values so that there is
likely a change of state
from baseline conditions.

Impact is expected to
be beyond the upper
or lower limit of
baseline values so
that there is likely a
change of state from
baseline conditions.
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Magnitude classification of the effects on fish.
Assessment Endpoint
Suitability of Water Quality to
Support a Viable Aquatic
Ecosystem

Abundance and Persistence of Desired Population(s) of Key Fish
Species
Abundance of Lake
Abundance of Arctic
Abundance of
Trout
Grayling
Northern Pike

Suitability of Water and Fish
for Human or Wildlife
Consumption

Negligible

Results of the aquatic health
and productivity assessments
indicate that no measurable
change to the overall health of
the aquatic ecosystem will
occur.

No measurable
change to the
abundance of lake
trout, relative to
existing conditions.

No measurable change
to the abundance of
Arctic grayling, relative
to existing conditions.

No measurable change
to the abundance of
northern pike, relative
to existing conditions.

Results of the human and/or
wildlife health assessments
indicate that the consumption of
water and/or fish from the
affected waterbody(ies) will
result in no measurable effects
to the health of human users
and/or wildlife.

Low

Results of the aquatic health
and productivity assessments
indicate that a measurable
change to the aquatic
community may occur, but no
notable changes in community
structure or overall health of the
system are expected.

No measurable
change in the
abundance of lake
trout, but population
statistics (such as ageclass structure) may
differ from existing
conditions.

No measurable change
in the abundance of
Arctic grayling, but
population statistics
(such as age-class
structure) may differ
from existing
conditions.

No measurable change
in the abundance of
northern pike, but
population statistics
(such as age-class
structure) may differ
from existing
conditions.

n/a

Moderate

Results of the aquatic health
and productivity assessments
indicate that a measurable
change to the aquatic
community, including a notable
shift in community structure
may occur, but no effect to the
overall health of the system is
expected.

Projected decrease in
abundance of lake
trout; however, the
species is expected to
persist.

Projected decrease in
abundance of Arctic
grayling; however, the
species is expected to
persist.

Projected decrease in
abundance of northern
pike; however, the
species is expected to
persist.

n/a
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Assessment Endpoint
Suitability of Water Quality to
Support a Viable Aquatic
Ecosystem

Abundance and Persistence of Desired Population(s) of Key Fish
Species
Abundance of Lake
Abundance of Arctic
Abundance of
Trout
Grayling
Northern Pike

Suitability of Water and Fish
for Human or Wildlife
Consumption

Results of the aquatic health
and productivity assessments
conclude that the overall health
of the aquatic ecosystem could
be affected.

Projected decrease in
the abundance of lake
trout is sufficient to
result in a complete
loss of the species in
question (i.e., will not
persist).

Results of the human and/or
wildlife health assessments
indicate that the consumption of
water and/or fish from the
affected waterbody(ies) will
negatively affect the health of
human users and/or wildlife.

Projected decrease in
the abundance of
Arctic grayling is
sufficient to result in a
complete loss of the
species in question
(i.e., will not persist).

De Beers Canada Inc.

Projected decrease in
the abundance of
northern pike is
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complete loss of the
species in question
(i.e., will not persist).

Gahcho Kué Mine
Interim Closure and Reclamation Plan

D.4.2

- D43 -

May 2018
Version 4

RESIDUAL IMPACTS CLASSIFICATION
Using the methodology described in Section 0, the predicted residual effects were
assessed and the associated environmental consequence for each impact that
was deemed to have a negative direction is discussed below.
Summary tables outlining the results for all completed residual impact
classifications for the KLOIs and SONs noted above, is included below. For
additional discussion regarding the key assumptions and findings (including
prediction confidence and uncertainties) please refer to Sections 6 through 14 of
the EIS (De Beers, 2010a). The EIS was updated in 2011 and 2012 (De Beers,
2012) to account for modifications to the mine plan.
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Caribou
Summary of the residual impact classification of primary pathways for incremental and cumulative effects
from the Mine on population size and distribution of Caribou (De Beers, 2010d).

Potential Effects
Pathway

Magnitude
Incremental

Cumulative

Incremental

Cumulative

Physical footprint
decreases habitat
quantity and causes
habitat fragmentation,
which changes
behaviour and
movement, and
reduces carrying
capacity.

negligible to
low

low

local

Winter road footprint
causes habitat
fragmentation, which
changes behaviour
and movement, and
reduces carrying
capacity.

negligible to
low

low

Dust deposition covers
vegetation and
changes the amount of
different quality
habitats, which alters
movement and
behaviour, and
decreases carrying
capacity.

negligible to
low

low

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

beyond
regional

permanent

continuous

irreversible

highly
likely

regional

beyond
regional

mediumterm

periodic
(winter
season
only)

reversible

likely

local

beyond
regional

long-term

continuous

reversible

likely
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Potential Effects
Pathway

Magnitude
Incremental

Cumulative

Incremental

Cumulative

The combined indirect
effects (i.e., dust
deposition, noise, and
human activitysensory effects) from
the Project change the
amount of different
quality habitats, and
alter movement and
behaviour, and
decrease carrying
capacity, and survival
and reproduction.

negligible to
low

low to
moderate

regional

Sensory effects (e.g.,
noise, presence, lights,
smells) of vehicles on
the Winter Access
Road and Tibbitt-toContwoyto Winter
Road changes the
amount of different
quality habitats, alters
movement and
behaviour, and
decrease carrying
capacity, and survival
and reproduction.

low

moderate

regional

Geographic Extent

May 2018
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Duration

Frequency

Reversibility

Likelihood

beyond
regional

long-term

continuous

reversible

highly
likely

beyond
regional

mediumterm

periodic
(winter
season
only)

reversible

highly
likely
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Water Quality and Fish in Kennady Lake
Residual impact classification of projected impacts to water quality and fish in Kennady Lake (De Beers,
2010e).

Assessment Endpoint

Magnitude

Geographic
Extent

Duration

Frequency

Reversibility

Likelihood

Ecological
Context

Suitability of water within the Kennady Lake watershed to support a viable and self-sustaining aquatic ecosystem
Construction to 100 years from Project
start.
Beyond 100 years from Project start.

moderate

local

long-term

continuous

reversible

likely

high

low

local

long-term

continuous

not reversible

likely

high

Abundance and persistence of Arctic grayling within the Kennady Lake watershed
Construction to 100 years from Project
start.

high

local

long-term

continuous

reversible/

likely

high

Beyond 100 years from Project start.

low

local

long-term

continuous

not reversible

likely

high

Abundance and persistence of lake trout within the Kennady Lake watershed
Construction to 100 years from Project
start.

high

local

long-term

continuous

reversible/not
reversible

likely

high

Beyond 100 years from Project start.

moderate

local

long-term

continuous

not reversible

likely

high

Abundance and persistence of northern pike within the Kennady Lake watershed
Construction to 100 years from Project
start.

high

local

long-term

continuous

reversible

likely

high

Beyond 100 years from Project start.

negligible

-

-

-

-

-

-
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Downstream Water Effects
Residual impact classification of projected impacts to water quality and fish downstream of Kennady Lake
(De Beers, 2010f).

Assessment
Endpoint

Magnitude

Geographic
Extent

Duration

Frequency

Reversibility

Likelihood

Ecological
Context

Suitability of water in downstream waterbodies to support a viable and self-sustaining aquatic ecosystem
Construction to
negligible
100 years from
Project start.
Beyond 100 years negligible
from Project start.
Abundance and persistence of Arctic grayling in downstream waterbodies
Construction to
100 years from
Project start.
Beyond 100 years
from Project start.

moderate(a)

local

negligible

-

medium-term

periodic

reversible

likely

high

-

-

-

-

reversible

likely

high

reversible

likely

high

Abundance and persistence of lake trout in downstream waterbodies
Construction to
100 years from
Project start.
Beyond 100 years
from Project start.

low

local

medium-term

periodic

negligible

Abundance and persistence of Northern pike in downstream waterbodies
Construction to
100 years from
Project start.

low

Beyond 100 years
from Project start.

negligible

local

medium-term

periodic
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Long-Term Biophysical Effects – Closure and Reclamation
Residual impact classification of projected long-term effects (De Beers, 2010c).

Geographic Duration
Frequency Reversibility Likelihood Ecological
Context
Extent
Suitability of water to support a viable and self-sustaining aquatic ecosystem 100 years after the initiation of the Project
Assessment Endpoint

Magnitude

Kennady Lake watershed.

low

local

long-term

continuous

Downstream systems.

negligible

-

-

-

not
reversible
-

likely

high

-

-

not
reversible
-

likely

high

-

-

not
reversible
-

likely

high

-

-

Abundance and persistence of Arctic grayling 100 years after the initiation of the Project
Kennady Lake watershed.

low

local

long-term

continuous

Downstream systems.

negligible

-

-

-

Abundance and persistence of lake trout 100 years after the initiation of the Project
Kennady Lake watershed.

moderate

local

long-term

continuous

Downstream systems.

negligible

-

-

-

Abundance and persistence of northern pike 100 years after the initiation of the Project
Kennady Lake watershed.

negligible

-

-

-

-

-

-

Downstream systems.

negligible

-

-

-

-

-

-
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Air Quality
Summary of environmental consequence and impact significance for air quality (De Beers, 2010g).

Assessment
Endpoint
SO2 Concentration.

Magnitude

Duration

Frequency

Reversibility

Likelihood

low

Geographical
Extent
local

medium- term

continuous

reversible

likely

Ecological
Context
low

NO2 Concentration.
CO Concentration.

high
low

local
local

medium- term
medium- term

continuous
continuous

reversible
reversible

likely
likely

low
low

PM2.5 Concentration.

high

local

medium- term

continuous

reversible

likely

moderate

TSP Concentration.

high

local

medium- term

continuous

reversible

likely

moderate
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Vegetation
Summary of residual impact classification of primary pathways for effects from the project on vegetation
ecosystems and plants (De Beers, 2010h).

Pathway

Magnitude

Geographic
Extent

Duration

Frequency

Reversibility

Likelihood

Direct loss and fragmentation of vegetation
ecosystems and plants (including listed
species) from the Project footprint.

negligible to
high

local to
regional

permanent

periodic

irreversible

possible to
highly likely

Changes in downstream flows (e.g., isolation
and diversion, altered drainage patterns) and
water levels from dewatering of Kennady Lake
may affect the quantity of downstream
vegetation.

low to
moderate

local

long-term

periodic

reversible

likely

Changes in downstream flows (e.g., isolation
and diversion, altered drainage patterns) and
water levels from refilling of Kennady Lake
may affect the quantity of downstream
vegetation.
Effects to vegetation ecosystems and plants
can change the availability of plants for
traditional use.

low to
moderate

local

long-term

periodic

reversible

likely

low to
moderate

local to
regional

long-term

continuous

reversible

likely
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Carnivore Mortality
Summary of residual impact classification of primary pathways for incremental and cumulative effects on
population size and distribution of grizzly bears and related effects to people (De Beers, 2010i).

Effects Pathway
Physical footprint
decreases habitat
quantity and
causes
The combined
fragmentation.
indirect effects (i.e.
dust deposition,
noise, and human
activity- sensory
effects) from the
Project change the
amount of different
quality habitats,
and alters
movement and
behaviour.
Attraction of grizzly
bear to the site
(e.g., food waste,
oil products) may
increase humancarnivore
interactions,
resulting in
mortality of
individuals.

Magnitude

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

Incremental

Cumulative

Incremental

Cumulative

negligible to
low

negligible
to low

local

beyond regional

permanent

continuous

irreversible

highly
likely

negligible to
low

low to
moderate

local to
regional

beyond regional

long-term

continuous

reversible

highly
likely

negligible

low

local

beyond regional

long-term

continuous

reversible

likely
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low
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Duration

Frequency

Reversibility

Likelihood

long-term

continuous

reversible

likely

Summary of residual impact classification of primary pathways for incremental and cumulative effects on
population size and distribution of wolverine and related effects to people (De Beers, 2010i).

Pathway

Magnitude

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

Incremental

Cumulative

Incremental

Cumulative

Physical footprint
decreases habitat
quantity and causes
fragmentation.

negligible to
low

negligible to
low

local

beyond
regional

permanent

continuous

irreversible

highly
likely

Winter road footprint
causes habitat
fragmentation, which
changes behaviour
and movement, and
reduces carrying
capacity.

negligible

low

regional

beyond
regional

mediumterm

periodic
(winter
season
only)

reversible

likely
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Duration

Frequency

Reversibility

Likelihood

Incremental

Cumulative

Incremental

Cumulative

The combined indirect
effects (i.e., dust
deposition, noise, and
human activitysensory effects) from
the Project and the
Winter Access Road
change the amount of
different quality
habitats, and alters
movement and
behaviour.

negligible to
low

moderate

local to
regional

beyond
regional

long-term

continuous

reversible

highly
likely

Attraction of wolverine
to the site (e.g., food
waste, oil products)
may increase humancarnivore interactions,
resulting in mortality of
individuals.

negligible

low

local

beyond
regional

long-term

continuous

reversible

likely

Effects on population
size and distribution
changes the
availability of
wolverine for
traditional and nontraditional use.

negligible

low

regional

beyond
regional

long-term

continuous

reversible

likely
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Summary of residual impact classification of primary pathways for incremental and cumulative effects on
population size and distribution of wolf and related effects to people (De Beers, 2010i).

Effects Pathway

Magnitude

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

Incremental

Cumulative

Incremental

Cumulative

Physical footprint
decreases habitat
quantity and causes
fragmentation.

negligible to
low

negligible to
low

local

beyond
regional

permanent

continuous

irreversible

highly
likely

Winter road footprint
causes habitat
fragmentation, which
changes behaviour
and movement, and
reduces carrying
capacity.

negligible

low

regional

beyond
regional

mediumterm

periodic
(winter
season
only)

reversible

likely

The combined indirect
effects (i.e., dust
deposition, noise, and
human activitysensory effects) from
the Project and the
Winter Access Road
change the amount of
different quality
habitats, and alters
movement and
behaviour.

negligible to
low

moderate

regional

beyond
regional

long-term

continuous

reversible

highly
likely

Effects on population
size and distribution
changes the
availability of wolf for
traditional and nontraditional use.

negligible

low

regional

beyond
regional

long-term

continuous

reversible

likely
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Other Ungulates
Summary of residual impact classification of primary pathways for incremental and cumulative effects on
population size and distribution of other ungulates and related effects to people (De Beers, 2010j).

Pathway

Magnitude

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

regional

permanent

continuous

irreversible

highly
likely

regional

regional

mediumterm

periodic
(winter
season
only)

reversible

highly
likely

local to
regional

regional

long-term

continuous

reversible

highly
likely

Incremental

Cumulative

Incremental

Cumulative

Physical footprint
decreases habitat
quantity and causes
fragmentation.

low

low

local

Winter access road
footprint causes
habitat fragmentation
for muskoxen.
The combined indirect
effects (i.e., dust
deposition, noise, and
human activitysensory effects) from
the Project and the
Winter Access Road
change the amount of
different quality
habitats, and alters
movement and
behaviour.

negligible

low

negligible to
low

low
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Duration

Frequency

Reversibility

Likelihood

regional

mediumterm

periodic
(winter
season
only)

reversible

highly
likely

regional

long-term

continuous

reversible

possible

Incremental

Cumulative

Incremental

Cumulative

Vehicles on the Winter
Access Road and
Tibbitt-to-Contwoyto
Winter Road- sensory
effects (e.g., noise,
presence, lights,
smells) changes the
amount of different
quality habitats, and
alters movement and
behaviour of
muskoxen.

low

low

regional

Effects on population
size and distribution
changes the
availability of animals
for traditional and nontraditional use.

negligible to
low

negligible to
low

regional
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Species at Risk and Birds
Summary of residual impact classification of primary pathways for incremental and cumulative effects on
population size and distribution of birds and species at risk, and related effects to people (De Beers,
2010k).

Pathway

Magnitude

Geographic Extent

Duration

Frequency

Reversibility

Likelihood

Incremental

Cumulative

Incremental

Cumulative

Physical footprint
decreases habitat
quantity and causes
fragmentation.

low

low

local

regional

permanent

continuous

irreversible

highly
likely

The combined indirect
effects (i.e., dust
deposition, noise, and
human activitysensory effects) from
the Project change the
amount of different
quality habitats, and
alters movement and
behaviour.
Effects on population
size and distribution
changes the
availability of animals
for traditional and nontraditional use.

negligible to
low

low

local

regional

long-term

continuous

reversible

highly
likely

negligible

negligible

local

regional

long-term

continuous

reversible

possible
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1 INTRODUCTION
This appendix summarizes the Reclamation Research Plan (RRP) proposed for
the Gahcho Kué Mine (Mine) to address specific uncertainties regarding mine
closure, many of which have been identified as topics of interest by stakeholders
and technical reviewers during the Environmental Impact Review and Water
Licensing processes (MVLWB, 2014). The currently planned research projects
range in scope from preliminary desktop reviews to field-based research studies
to focused technical assessments that would support the development of detailed
engineering designs. It is expected that the research programs will evolve over
time based on findings of the initial research tasks and potential changes to the
Mine’s operational activities. As such, research projects may be adjusted within
this RRP throughout the Mine’s lifespan.
The RRP should not be viewed as a detailed description of all tasks required to
advance closure planning for the Mine, as many activities other than research will
inform the closure process. These additional activities may include ongoing
engagement with Aboriginal parties, execution of the various monitoring programs,
and innovations made in mine closure practices across the industry. The programs
proposed may instead be viewed as a compilation of research planned for
addressing identified areas of uncertainty in the ICRP.
A schedule is provided below for the initial tasks identified for each research
project. The schedule has been broken down into early-term (2016 – 2019), midterm (2020 – 2024), and late-term mining operations (2025 – 2028). An integrated
schedule of all research tasks is also provided at the end of the RRP in Section
6.0.d
De Beers has committed to completing research to support closure planning. The
following table provides a summary of these research commitments. The
commitment number and description were extracted from the complete list
provided in Table 1, Section 1.4 of the ICRP.
Table E1: Summary of research commitments and status.
No.
1

Commitment Description
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

De Beers Canada Inc.

Commitment Status
Section 2.1, Task 1 addresses the
option of revegetation of priority areas
on the Mine Rock and PK piles.
Section 2.3, Task 1 and 3 addresses
the investigation into landform design
options, including cover options, for the
Mine Rock and PK piles.
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No.

Commitment Description
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.

Commitment Status
Section 3.1, Task 1 addresses the
investigation into cover options for the
PK piles.
Section 5.1, Task 2 addresses potential
options to reduce the timing of refilling
Kennady Lake.

11

During operations, part of closure planning
should include the identification of potential
mechanisms through which full lake mixing could
occur (e.g. weathering, pit wall slumping) and use
the results of ongoing investigations and studies
to implement measures such that chemocline
stability will be enhanced. Once mining is
complete, the information gathered should be
used to improve the likelihood that successful pit
lake stratification can be achieved over the longterm.

Section 4.1, Task 1 and 3 address
enhancing the chemocline chemical
stability.

12

During operations, closure planning should
identify and develop methods to reduce the
period of time required for recovery of the refilled
Kennady Lake.

23.

Seepage water quality and thermal conditions in
the waste storage facilities will be monitored
throughout all stages of the Project. DBCI is
committed to the development of a Mine Waste
Management Plan.
De Beers is committed to the development of a
monitoring program to verify the water quality
predictions and the effectiveness of mitigation.
De Beers has committed to look for opportunities
to restore Area 7 earlier in the mine plan.

Section 5.1, Task 2 addresses potential
options to reduce the timing of refilling
Kennady Lake.
Section 5.1, Task 4 addresses
completing progressive restoration of a
sub-basin of Kennady Lake during
operations to inform closure planning.
Section 2.2, Task 1 addresses
monitoring of water quality data.
Section 2.2, Task 2 addresses
verification of the predictive model for
water quality and the effectiveness of
mitigation.

29
31

Experience gained from closures of the Ekati and
Diavik mines will be used at the Project site to
develop a re-vegetation management plan to
support the successful restoration of the site.
Reclamation activities will include:
•
An evaluation will consider the physical
aspects of re-vegetation, such as recontouring, erosion control techniques,
seedbed preparation, surface roughening,
and the use of soil amendments, which
collectively promote natural secondary
succession.
•
Traditional knowledge will be considered in
reclamation and closure plans.

32

The monitoring activities associated with Project
construction, operations, and closure, are
described below, and are designed to work in
conjunction with other programs.

De Beers Canada Inc.

Section 5.1, Task 4 addresses
restoration of Area 7 during mine
operations and prior to mine closure.
Section 2.1, Task 1 addresses a
desktop review of experiences from
applicable mine sites.
Section 2.1, Task 2 addresses field
research which will consider the
physical aspects of re-vegetation such
as those listed. Task 3 will resolve the
issue of availability of stockpiled soil.
Section 2.3, Task 1 addresses the
review of comparable mine site
landform features.
Section 2.3, Task 3 addresses
collecting traditional knowledge
information.
Section 2.1, Task 2 addresses
completion of field test plots.
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• Identification of areas where vegetation is
intact. A general site survey to identify
areas where healthy vegetation is
maintained and where vegetation is
showing signs of degradation will be carried
out on a regular basis. Estimates of the
extent of intact (undisturbed) and degraded
vegetation will be recorded.
• Identification of areas where re-vegetation is
required. Disturbed areas will be identified
from the general site survey identified
above, as well as from surveys conducted
as part of the monitoring program
associated with the closure and
reclamation plan (Section 10). Disturbance
estimates will include descriptions of areas
that have been re-vegetated and an
indication of treatment effectiveness. Test
plots will be established at longer-term
monitoring stations to evaluate treatment
effectiveness as well.
• Implementation of re-vegetation efforts.
Areas identified as requiring re-vegetation
(e.g., from the general site survey and/or
closure and reclamation monitoring) will be
assigned an appropriate treatment.
Vegetative material (seed or otherwise) will
be composed of non-invasive species. The
long-term re-vegetation goal is to facilitate
and encourage the re-establishment of
native vegetation. Treatments will be
designed such that they optimize success
(e.g., timing will coincide with favourable
weather events).
• Survey timing. The timing of the surveys will
be planned according to when the areas
were re-vegetated and the potential for soil
erosion. For example, areas with a high
potential for soil erosion will likely be
surveyed more frequently following
treatment. Test plots will be established at
longer-term monitoring stations.
39

De Beers commits to developing a revegetation
plan for riparian and aquatic vegetation as part of
the interim closure and reclamation plan for
Kennady Lake. The details of the plan will be
developed in consultation with DFO and would
include opportunities for early implementation.
Monitoring of the reestablishment of aquatic
vegetation in the refilled lake will also be included
as part of the AEMP.

Section 2.1, Task 5 addresses the
development of a Revegetation Plan
which will include riparian and aquatic
areas.

40

De Beers commits to reviewing options for storing
overburden (need to identify areas where
overburden can potentially be stockpiled) and to
incorporating this material into their reclamation
and closure planning where appropriate.

Section 2.1, Task 3 addresses the use
of overburden material use in
reclamation planning.

43

De Beers commits to gather and provide existing
information on best management practices for
reclamation (specific to vegetation restoration
and vegetation trials).

Section 2.1, Task 1 addresses
collection of best management
practices and Task 2 addresses
completion of field trials.
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Section 2.1, Task 2 addresses
completion of field trials.

46

De Beers commits to undertaking vegetation
trials to determine relative success of the effort
and to inform best management practices.

48

Ongoing investigation and research will be
undertaken through the Mine life on mechanisms
to enhance meromixis in the Tuzo pit during the
refilling of Kennady Lake.

Section 4.1, Task 1 and 3 address
research into enhancement of
meromixis.

59

Metrics such as habitat capability and suitability
will be considered as potential evaluation
methods during revision of the ICRP.

Section 2.3, Task 2 evaluates the
habitat suitability for the mine
components and landform options.

62

De Beers has committed to listen and have an
open conversation with Aboriginal communities
about preferences regarding re-vegetation of
mine rock piles.

Section 2.3, Task 3 addresses
collecting traditional knowledge
information.
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2 SITE WIDE
2.1 REVEGETATION
Revegetation of disturbed areas in northern regions typically occurs at slow rates
due to a variety of factors including: cool short summers, low precipitation levels,
limited availability of soil, and the scarcity of endemic plant seeds or other
propagules in sufficient quantities for use in large-scale planting or seeding. There
are limited examples of successful and well-documented revegetation programs in
northern latitudes, especially for large-scale disturbances (Environmental
Dynamics Inc. and MPERG, 2009).
The revegetation goal at the Mine is to achieve the re-establishment of native
vegetation at the mine site at priority areas. De Beers has committed to gathering
information on revegetation best practices and undertaking field trials to inform the
refinement of the planned revegetation methods at the various disturbed
infrastructure areas (e.g. roads, laydown areas, airstrip, etc.) across the site (De
Beers, 2014a). The research will inform the closure options and criteria for
revegetation.
The current ICRP outlines that the Mine Rock Piles will not be covered or revegetated, consistent with approaches at other northern diamond mine sites (De
Beers, 2013a). Additionally, the current ICRP does not consider revegetation of
the PK Piles. In response to stakeholder interest, revegetation of some portion of
the Mine Rock Piles and PK Piles will be assessed as a potential option for
improving wildlife habitat post-closure, and is described in Section 2.1 and Section
2.3. Revegetation efforts will also be implemented at priority infrastructure areas.
De Beers expects vegetation will grow at the disturbed areas of the mine site and
wildlife will safely use the site. Research to understand the landforms desired to
achieve this objective are described in Section 2.3. The completed research may
inform the objectives and criteria of future versions of the closure and reclamation
plan.

2.1.1 Uncertainty
Research is designed to target key areas of uncertainty. The first area of
uncertainty related to re-vegetation is related to methodology. What methods are
most effective at revegetating infrastructure areas at the mine (e.g. roads, pads)
and what is the potential to vegetate unique substrates like mine rock, processed
kimberlite, riparian and aquatic environments? These key questions will be
De Beers Canada Inc.
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addressed through a desktop study of results achieved at other northern and
applicable mines (Task 1), and through field trials to be conducted at Gahcho Kue
(Task 2). Soil is a critical element to any re-vegetation effort, yet there is some
uncertainty regarding the volume available for reclamation. Task 3 will address
that area of uncertainty by comparison of the available volumes with the
recommended volumes derived from Task 1 and Task 2. Once these areas of
uncertainty are sufficiently resolved, the specific criteria related to revegetation
success will be established (Task 4). Finally, with the criteria developed, a
Revegetation Plan will be developed (Task 5).

2.1.2 Research Objective
The following objectives will be addressed in completion of this research.
•

Assessment of best management practices for revegetation at
comparable mine sites.

•

Evaluation of revegetation methods and their effectiveness for upland,
riparian and aquatic areas.

•

Identify optimum use of overburden stockpile material for use in
revegetation.

•

Development of revegetation closure criteria.

•

Development of a Revegetation Plan.

With respect to future updates to the closure and reclamation plan, the research
will: inform options for revegetation methods, inform the monitoring program for
revegetation in upland, riparian and aquatic areas, and define criteria for
revegetation success.

2.1.3 Overview of Tasks
2.1.3.1 Completed Tasks
This research project has not been initiated to date.

2.1.3.2 Remaining Tasks and Scopes of Work
Task 1: Desktop Review of Revegetation Practices at Comparable
Mines
A desktop review will be completed that summarizes the successful revegetation
practices at other northern and applicable mine sites. Revegetation of upland (e.g.,
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rock piles, PK piles, and infrastructure areas), riparian, and aquatic areas will be
targeted.
The study will summarize the following:
•

Best management practices with regards to revegetation as documented
through successful revegetation practices at comparable mine sites.

•

Options for surface preparation (e.g. re-contouring, roughening, erosion
control, salvaged soil spreading, etc.) to promote natural secondary
succession in upland and riparian areas.

•

Options for revegetation in aquatic areas.

•

Metrics applied to measure revegetation success.

•

Potential for metals uptake in vegetation at PK areas post closure.

•

Traditional Knowledge documented that is relevant to this topic.

The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 2: Upland and Riparian Revegetation Test Plots
Field test plot to assess coverage of native plant species on disturbed land
representative of infrastructure areas will be completed. The research will assess
the viability of alternative methods (e.g. scarification and natural vegetative
ingress, direct seeding, mounding), success of various test species, and coverage
of vegetative growth. Test plots will be constructed in areas with ground conditions
representative of infrastructure areas including well drained upland areas (e.g.
elevated rock pads graded for drainage), and riparian areas. Test plots will also
include unique substrates such as processed kimberlite and mine rock. Aquatic
revegetation plots will be conducted as part of Section 5, task 5.
The revegetation methods to evaluate will be informed by the research completed
in Task 1 and will include: re-contouring, erosion control techniques, seedbed
preparation, surface roughening, and the use of soil amendments (e.g. topsoil,
fertilizer, etc.), which collectively promote natural secondary succession. Active
revegetation techniques will also be considered including seeding and planting.
The outcome of this study will be instrumental in tailoring the species
recommended for revegetation from Task 1 to the Gahcho Kue site specifically.
Various native plant species will be selected to evaluate their growth and coverage
within each tested ground condition. The potential interaction of vegetative growth
and wildlife foraging will be considered in the evaluation of the research results.
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The plant species will be selected based on several factors including Traditional
Knowledge, natural occurrence in the area, demonstrated success in re-vegetation
projects at other northern sites and readily available seed source.
The research findings will be summarized within the Annual Closure and
Reclamation Plan Progress Report (Part J, Item 4 of the Project water licence).

Task 3: Overburden Stockpile Volume Balance and Management
Lake-bottom sediment and till removed from Kennady Lake to facilitate mining are
stockpiled in an area adjacent to the South Mine Rock Pile. A portion of the
overburden may be used in construction; the remainder is available for use in site
reclamation as a soil amendment to support revegetation.
There is an insufficient volume of overburden to use in all revegetation areas. The
priority areas for revegetation will be mapped and categorized as high, medium
and low desire for revegetation. An estimate of the overburden volume
requirements for the high, medium and low revegetation areas will be completed.
A comparison of the overburden use to the volume stockpiled will be completed to
document the priority areas that can and cannot have this material used as a soil
amendment.
The research findings will be provided within with the Annual Closure and
Reclamation Plan Progress Report (Part J, Item 4 of the Project water licence) and
will be used during the development of the Revegetation Plan (Task 5).

Task 4: Development of Revegetation Closure Criteria
Utilizing the desktop study and field research described in Tasks 1, 2, and 3 closure
criteria will be developed to satisfy closure objective I2 and potentially other
objectives (e.g., SW5). The criteria will be selected based on achievable coverage
of plants for the environmental setting at the mine.
The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 5: Revegetation Plan
Utilizing the information collected in Tasks 1, 2, and 3 and remaining in line with
the closure criteria developed in Task 4, a Revegetation Plan will be developed.
The Revegetation Plan will also be informed from the operational monitoring (e.g.,
vegetation and wildlife) completed during mining. The plan will describe the
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methods and priority areas for revegetation in order to meet the objectives and
criteria of the ICRP. It will address aquatic, riparian, and upland vegetation and
will include monitoring designed to measure achievement of criteria. If the test
plots from Task 2 are still being monitored, the execution of Task 5 will inform the
need to continue monitoring or terminate the remaining test plots outlined in Task
2.
The Revegetation Plan will describe the methods of revegetation to achieve the
desired habitat use, aesthetics or land use consistent with the ICRP objectives and
criteria. Monitoring of revegetated areas will be described, including assessing
species diversity and coverage. Wildlife use of treated areas (re-vegetated areas)
will also be monitored.
Adaptive management actions will be developed to
address the scenario that revegetation criteria are not on a trajectory of being
achieved. The aquatic aspects of the Revegetation Plan will be developed in
consultation with DFO and where applicable satisfy requirements of the DFO
Authorization (03-HCAA-CA6-00057.1)
Monitoring of aquatic habitat use by fish will be detailed within the Fish Habitat
Validation Plan (described in Section 5.0) that is subject to approval by DFO as
per the Fisheries Authorization (03-HCAA-CA6-00057.1).
The Revegetation Plan will be provided to the Board as part of the Annual Closure
and Reclamation Plan Progress Report (Part J, Item 4 of the Project water licence).

2.1.4 Linkages to Other Research
The engagement for landform features completed in Section 2.3 may identify a
preference by community members to revegetate certain priority areas of the Mine
Rock and/or PK Piles. Research into revegetation of certain priority areas the Mine
Rock and PK Piles is incorporated into the research described in Task 1 and 2, as
well as potentially Task 5 (the Revegetation Plan) should Tasks 1 and 2 indicate
that revegetation at these areas is desirable, achievable and will lead toward
meeting the approved criteria and ultimately the objectives for these facilities.
The research described in Task 2 is also addressed as a component of the Aquatic
Progressive Restoration Pilot Project described in Section 5.0 Task 5.
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2.1.5 Project Research Schedule
Year
2017 – 2019

2020 – 2024

2025 – 2028

Project Activities
Desktop review of revegetation practices at comparable mines (Task 1)
Revegetation test plots (Task 2)
Overburden stockpile volume balance and management (Task 3)
Continued revegetation test plots research (Task 2)
Continued overburden stockpile volume balance and management (Task 3)
Development of revegetation closure criteria (Task 4)
Continued revegetation test plots research (Task 2)
Development of revegetation plan for permanent closure (Task 5)
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2.2 POST CLOSURE SEEPAGE QUALITY AND QUANTITY
Predictions for seepage quality and quantity from the Mine Rock and PK Piles
during both operations and post-closure mine phases has been a topic of interest
for stakeholders (MVEIRB, 2013). De Beers has committed to completing
monitoring at these areas for applicable parameters (e.g., seepage quality and
quantity, piezometric and thermal properties of the structures, etc.) to verify the
initial EIS predictions and allow for adaptive management of mitigation during
operations, as well as the refinement of the closure design, as necessary (De
Beers, 2014a).
The quantity and quality of seepage from the Mine Rock and PK Piles will influence
Kennady Lake water quality and its management to support achieving the Kennady
Lake closure objectives.

2.2.1 Uncertainty
There is always some uncertainty when predicting future conditions. The future
water quality conditions at Kennady Lake were predicted based on baseline data,
the mine plan, incorporation of all existing related information, assumptions,
complex analysis, and modelling. Even after all the analysis was completed and
the Project was approved, it is acknowledged that some uncertainty remains
regarding the post-closure water quality expected at Kennady Lake. This
uncertainty will be addressed through additional research.
The key areas of
uncertainty remaining include:
•

Post-closure water quality associated with run-off and seepage from the
Mine Rock and PK Piles.

•

Adaptive management strategies and their effectiveness if the water
quality and quantity from the Mine Rock and PK Piles is higher than initial
predictions.

•

The potential impact of weathering of the PK on the run-off and seepage
quality from the PK Piles.

2.2.2 Research Objective
The following objectives will be addressed by completion of the research.
•

Confirm and/or refine the post-closure seepage mass loading predictions
from the Mine Rock and PK Piles.

•

Development of adaptive management strategies if the mass loading
predictions are higher than initial predictions.
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Assessment of the effectiveness of the adaptive management strategies
to support the closure objectives for the Kennady Lake water quality.

With respect to future updates to the closure and reclamation plan, the research
will: inform the water management options at closure for each open pit and
Kennady Lake and inform adaptive management and contingencies for run-off and
seepage water quality from the Mine Rock and PK Piles.

2.2.3 Overview of Tasks
2.2.3.1 Completed Tasks
This research project has not been initiated.

2.2.3.2 Remaining Tasks and Scopes of Work
Task 1: Data Collection
The following water quality and quantity monitoring will be completed during mine
operations to assess the run-off and seepage from the Mine Rock and PK piles.
Operational data is necessary to predict the post-closure water quality and quantity
and is also a requirement of the water licence (MV2005L2-0015).
•

Seepage quantity and quality from the mine rock piles will be monitored
at survey stations established along the toes of the mine rock piles and/or
in streams draining from the Mine Rock Piles as outlined in the approved
Processed Kimberlite and Mine Rock Management Plan Version 4 (De
Beers, 2015a) and Surveillance Network Program.

•

Field testing will be carried out to measure the volume, rate of flow, field
pH, and conductivity. The collected water samples will be sent to an
accredited laboratory to analyze the chemical characterization of the
seepages, such as major ions, pH, conductivity, sulphate, nitrogen as
total ammonia, metals, and total suspended solids.

•

The seepage surveys will be completed twice per year during spring
freshet and late fall. Additional seepage surveys will be completed after
significant rainfall events.

Geochemical monitoring will be completed during mine operations according to the
approved Geochemical Characterization Plan (De Beers, 2015b) The operational
data is necessary to validate assumptions in the predictions of post-closure water
quality and quantity.
A summary of the results from this operational monitoring will be reported within
the Annual Water Licence Report (Part B, Item 10 of the Project water licence).
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Task 2: Comparison of the Measured and Predicted Seepage Data
A comparison of the measured and predicted seepage data from the Mine Rock
and PK Piles will be completed annually and reported within the Annual Water
Licence Report (Schedule 1, Item1.j.vi of the Project water licence).
Following completion of mining at Hearne Pit, a comparison of the multi-year
monitoring data obtained in Task 1 against the key assumptions and predictions
from the EIS (De Beers, 2010) will be conducted. The validity of key model
assumptions and inputs will be assessed against the measured data and
recommendations will be developed to refine the predictions of post-closure water
quality and quantity from the Mine Rock and PK Piles. The research findings will
be summarized in a report and submitted with the Annual Closure and Reclamation
Plan Progress Report (Part J, Item 4 of the Project water licence).

Task 3: Assessment of PK Weathering
De Beers agreed to further assess the implications of PK weathering if there is
evidence in the operational data that it is contributing to a deterioration in water
quality, as evidence from data collected from operational data (De Beers, 2015b).
The comparison of measured and predicted seepage conducted annually on
sample locations downstream of the PK facilities (Task 2) will be utilized as a
trigger for initiation of the Assessment of PK weathering research task.
If the
comparison indicates that weathering of the PK facilities is a potential cause of the
deterioration of water quality, then a focussed research task will be initiated to
examine extent of weathering, implications of weathering on water quality, and
potential mitigations to reduce the weathering. In this scenario, a detailed research
plan will be developed and submitted with the Annual Closure and Reclamation
Plan Progress Report (Part J, Item 4 of the Project water licence).

2.2.4 Linkages to Other Research
The run-off and seepage water quantity and quality from the Mine Rock and PK
Piles are measured within the Water Management Pond. Thus, these locations
are sources at the mine that may influence the water quality in Kennady Lake at
closure. Thus, there are linkages from this research to the research presented
within Section 5.0 – Kennady Lake.
At closure, the PK piles are to be covered. The cover type can influence the runoff and seepage quality but also wildlife use. Cover options that may support
wildlife habitat is detailed in Section 2.3 – Final Landform Options to Support
Wildlife Habitat.
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2.2.5 Project Research Schedule
Year
2017 – 2019

2020 – 2024

2025 – 2028

Project Activities
Data collection
Comparison of measured and predicted seepage data
Assessment of PK weathering
Continued data collection
Continued comparison of measured and predicted seepage data
Continued assessment of PK weathering
Comparison of predicted and multi-year measured seepage data
Continued data collection
Continued comparison of measured and predicted seepage data
Continued assessment of PK weathering
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2.3 FINAL LANDFORM OPTIONS TO SUPPORT WILDLIFE
HABITAT
Recent closure engagement activities (De Beers, 2014b) have highlighted a desire
by stakeholders to improve the planned post-closure conditions for the Mine area.
More specifically, Aboriginal parties have expressed a desire for the post-closure
condition to include landform features that do not pose a risk and also carry the
potential for some benefit to certain wildlife species.
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 Mine 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 (see Section
2.1). The extent to which wildlife are predicted to benefit from the potential landform
features will be assessed to evaluate options for implementation. Options to limit
wildlife access as a means to ensure Mine Rock and Coarse PK Piles are safe for
wildlife will also be assessed.

2.3.1 Uncertainty
There are specific uncertainties regarding the closure options that would ensure
safe use and provide potential benefit for caribou and other local wildlife, as
follows:
•

What landform options have been successful at other northern mines in
facilitating safe wildlife use and travel?

•

Where landform design should be modified/enhanced to encourage
wildlife use (e.g. gentle slopes, vegetation, perch sites);

•

Where landforms should be designed/modified to discourage wildlife use
(e.g. steep slopes to discourage ungulate travel);

•

How travel routes should be developed in the final landform (e.g.
access/egress ramps, surface material properties);

•

Preferences of Traditional Knowledge holders regarding final landforms
to achieve objectives related to wildlife

2.3.2 Research Objective
Identify landform features for each mine component to inform closure options for
final landforms that would improve habitat quality for caribou and other local
wildlife.
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2.3.3 Overview of Tasks
2.3.3.1 Completed Tasks
This research project has not been initiated to date.

2.3.3.2 Remaining Tasks and Scopes of Work
Task 1: Desktop Review of Final Landforms at Comparable Mines
A desktop review will be completed that summarizes the final landform features at
other northern and applicable mine sites. Landform features associated with rock
piles, PK piles, and infrastructure areas will be targeted.
The study will summarize the following:
•

Best management practices and Traditional Knowledge with regards to
landform features that support or restrict wildlife habitat for key wildlife
species.

•

Options for landform features that support wildlife habitat, their physical
characteristics and habitat function, and the benefit(s) to wildlife habitat.

•

Options for landform features that restrict wildlife habitat and their
physical characteristics and habitat function.

•

Recommendations for viable landform features that can be used to inform
final site design, habitat function and stakeholder engagement (see Task
2 for details).

The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 2: Evaluation of Habitat Suitability Index
For each mine component and for the viable landform options identified in Task 1,
the capacity of the closure features to support key wildlife species, including
caribou, grizzly bear, wolf, fox, wolverine, moose, muskoxen, upland breeding
birds, waterbirds, and raptors, will be assessed. This will be accomplished by
calculating its Habitat Suitability Index value. Comparing the results of the Habitat
Suitability Index for each landform option will provide additional context regarding
their relative benefits. Recommendations to further inform the selection of the final
landform features will be provided.
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The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 3: Engagement and Feedback
Completion of engagement to further understand community preferences for each
mine component will be conducted. Engagement will involve a workshop
specifically on closure options, considering the results of Tasks 1 and 2, to gather
feedback. This engagement will be used to inform the final closure design. The
engagement will include discussions of preferences with respect to:
•

Habitat function for key wildlife species

•

Future land use and aesthetics

•

Wildlife safety

•

Landform features and areas of revegetation

Any Traditional Knowledge collected during engagement will be used to further
inform the final design of the landform feature.
The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

2.3.4 Linkages to Other Research
The engagement for landform features completed in Task 3 above may identify a
preference by community members to revegetate priority areas of the Mine Rock
and/or PK Piles as a cover option. Research into revegetation on the Mine Rock
and PK Piles would be incorporated into the research within Section 2.1 –
Revegetation.

2.3.5 Project Research Schedule
Year
2016 – 2019

2020 – 2024
2025 – 2028

Project Activities
Desktop review
Evaluation of habitat suitability index
Engagement and feedback
Additional research will be determined by findings of the initial tasks.
Additional research will be determined by findings of the initial tasks.
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3 PROCESSED KIMBERLITE CONTAINMENT
FACILITIES
3.1 PHYSICAL STABILITY OF ENGINEERED COVERS
At closure the PK piles are to be covered. The current ICRP had adopted rock
covers as the cover type to be applied to the PK piles. This is consistent with the
Conceptual Closure Design (De Beers, 2013b) and considered during the
Environmental Impact Review (MVEIRB, 2013). Based on stakeholder feedback
with regards to landform options that may benefit wildlife habitat, De Beers has
committed to evaluate alternative cover types and revegetation of the PK piles (see
Section 2.3).
Regardless of cover type selected for the PK piles, to ensure the long term
performance of a cover, the geotechnical and thermal characteristics of the
underlying materials must be first understood. Properties of PK are not widely
available, and as such, assumptions for PK geotechnical and thermal properties
were made during the detailed design phase of the containment dykes (De Beers,
2015c). Additionally, instrumentation within the PK piles is required to monitor
water levels and the thermal conditions within the deposited materials. These
instruments may be used to calibrate, or confirm, assumptions in numerical models
used in the design of the rock cover. Further, geotechnical stability performance
monitoring data at the PK Piles should be evaluated and compared to initial
predictions and assumptions.
The current ICRP has applied the following covers to the PK Piles:
•

The Coarse PK Pile will be covered with a layer of non-acid generating
(NAG) mine rock approximately 1 m thick. (De Beers, 2010, 2015a).

•

The Fine PK Pile will be covered with approximately 1 m of coarse PK
followed by 1.5 m of NAG mine rock (De Beers, 2014c).

The mine rock layer thickness will depend on actual fine PK properties, local
conditions, and equipment used for mine rock placement. The final geometry of
the cover layer will be graded to limit ponding of water over the reclaimed facility
and promote runoff towards Kennady Lake and limit infiltration.

3.1.1 Uncertainty
Due to the limited geotechnical data of the PK geotechnical and thermal properties
at Gahcho Kué at the time of the design stage, there is uncertainty regarding the

De Beers Canada Inc.

Gahcho Kué Mine
Interim Closure and Reclamation Plan

- E22 -

May 2018
Version 4

cover type and characteristics that will ensure long term physical stability and
erosion resistance.

3.1.2 Research Objective
The objective of this research project is to gain an improved understanding of the
PK characteristics that will be deposited in the Fine and Coarse PK Piles. The main
research objectives include:
•

Confirm the geotechnical and geothermal properties of PK deposited in
Ithe Fine and Coarse PK Piles;

•

Assess the thermal regime in the deposited PK within the Fine and
Coarse PK Piles;

•

Identify effective methods to ensure the engineered cover is resistant to
wind and water erosion processes;

•

Assess the required thickness of the cover to achieve objectives; and

•

Optimize the cover configuration and material types (e.g. potential use of
a geotextile) to achieve constructability and performance requirements.

With respect to future updates to the closure and reclamation plan, the research
will inform the cover closure options for the PK piles.

3.1.3 Overview of Tasks
3.1.3.1 Completed Tasks
Research has yet to begin regarding the cover for the PK disposal facilities.
The Construction Management Plans for the perimeter dykes that contain the Fine
PK were been developed and approved by the MVLWB (De Beers, 2015c; De
Beers, 2015d). The Final Detailed Construction Plans for these dykes were also
provided as per the water license requirements. The Final Detailed Construction
Plans illustrated the geotechnical design of the dykes including the seepage, slope
stability, and thermal criteria and thermal analysis. The design utilized assumptions
for the material properties of the PK based on the designer’s previous design
experience at other diamond mines in the NWT.
The Construction Management Plan for the Coarse PK Pile was also developed
and approved by the MVLWB (De Beers, 2016b). The geotechnical design of the
pile is included in the Final Detailed Construction Plan submitted to the Board as
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per the water license. As for the Fine PKC Facility dykes, the Coarse PK Pile
design utilized assumptions regarding PK material properties.

3.1.3.1.1

Findings of Research Completed
The long term performance of the cover is contingent on conditions at the dykes
which enclose the Fine PK Pile. Key engineering studies completed in support of
dyke design at the Fine PK Pile (De Beers, 2015c) include the following:
•

Design of Dyke L using predictive seepage modelling to perform two basic
functions:
•

control erosion of dyke materials; and,

•

allow drainage of seepage water.

•

Slope stability modelling of all Fine PK Pile dykes to meet the minimum
factor of safety requirements for static and seismic conditions set forth by
the Canadian Dam Association; and

•

Thermal modelling to make sure that the geomembrane liners in Dyke A1
are keyed into perennial frozen material to retain its water retention
objective.

Key engineering study into the long-term stability of the Coarse PK Pile include the
slope stability modelling that was documented in the design report (De Beers,
2016b).

3.1.3.2 Remaining Tasks and Scopes of Work
Task 1: Desktop Review of Cover Options and Performance
A desktop review will be completed that summarises the cover types employed at
other northern and applicable mine sites that have conditions comparable to the
PK Piles. Comparable conditions for the Fine PK Pile may include: saturated and
partially saturated fine PK within the facility; potential for excess ground ice with
the PK; slurry deposition employed during mine operation; and cold environment.
Comparable conditions for the Coarse PK Pile may include: compacted waste
material placed in dry state; pile slope; and cold environment. The study will
summarize the following:
•

Best management practices with regards to cover design and long-term
performance.

•

Options for cover material types and characteristics.

•

Performance of the cover to achieve the design objectives.
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Recommendations for cover design considerations for the Fine and
Coarse PK Piles and if applicable, additional research.

The scope of this desktop review will be further informed from the cover option
considerations related to revegetation (see Section 2.1) and landform design (see
Section 2.3).
The desktop review will be presented as a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 2: Geotechnical Investigation
Geotechnical and thermal properties of the PK within the Fine and Coarse PK Piles
will be assessed to aid in the design of the cover. The geotechnical investigation
will include the following:
•

Laboratory testing of fine and coarse PK samples to update / refine the
PK properties assumed during initial design of the Fine and Coarse PK
Piles. Testing will target the key geotechnical (e.g., strength properties,
water and ice contents, size, etc.) and thermal properties of the PK that
represent the foundation upon which a cover is placed.

•

Installation of thermal (i.e., thermistors) and hydraulic monitoring (i.e.,
piezometer or vibrating wire piezometers) instruments within the
deposited PK to measure the ground temperatures and water level.

Grab samples of PK for geotechnical testing could be completed during deposition
and during installation of the thermal and hydraulic monitoring instruments.
Installation of thermal and hydraulic monitoring instruments would be completed
after the PK piles are substantially constructed to permit these instruments to be
used after cover is placed. The geotechnical investigations will be completed in
advance of facility closure to aid in the final cover design.
The geotechnical information collected will be documented in the factual reports to
support cover design.

3.1.4 Linkage to Other Research and Life of Mine Plan
Landform options to support wildlife habitat is a research item addressed in Section
2.3. Additionally, revegetation of priority areas of the PK piles is also an aspect
that is being considered and researched within Section 2.1.
An outcome from the landform and revegetation research may be a PK Pile cover
that differs from the rock covers currently adopted as part of the ICRP. Depending
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on the selected cover type and characteristics, there may be a need for additional
research to ensure long-term physical stability and/or to support the desired habitat
features.

3.1.5 Project Research Schedule
Year
2016 – 2019
2020 – 2024
2025 – 2028

Project Activities
Desktop review
Geotechnical investigation
Continued geotechnical investigation
Additional research will be determined by findings of the initial tasks
Additional research will be determined by findings of the initial tasks
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4 OPEN PITS
4.1 STABILITY OF CHEMOCLINE WITHIN FLOODED PITS
The successful establishment, and long term stability of meromictic conditions
within the flooded Tuzo Pit (and partially flooded Hearne Pit) has been identified
as a primary area of concern by various stakeholders during the permitting and
licensing processes (MVEIRB, 2013; MVLWB, 2014). De Beers has committed to
investigating potential mechanisms (e.g. weathering, pit wall slumping) through
which full lake mixing could occur within Kennady Lake during or following refilling
at closure. As part of this assessment, potential options to enhance the stability of
an established chemocline within the flooded pits (Hearne and Tuzo) would also
be investigated for implementation (De Beers, 2014a). Completion of this research
project will help identify potential risks regarding water quality during the refilling of
Kennady Lake, and inform the refilling plan contingencies outlined in Section
5.2.9.4 of the ICRP.

4.1.1 Uncertainty
There remains some uncertainty among stakeholders that poor water quality will
be isolated in the bottom of Tuzo Pit at closure and that the meromictic conditions
will be established and maintained as predicted. De Beers will conduct additional
research into the following specific areas in order to strengthen confidence in the
model predictions through scientific research:
•

Development and stability of meromictic conditions within the flooded
open pits.

•

Evaluation of options to enhance meromictic stability.

•

Evaluation of potential lake mixing mechanisms (e.g., pit wall slumping)
to asses the influence the stability of the chemocline.

•

Post-closure water quality in the open pits.

4.1.2 Research Objectives
The objectives of the research are to:
•

Refine the current predictions of post closure pit water quality and
meromictic conditions in the open pits with operational data.

•

Develop methods to enhance meromictic stability in the open pit that may
be implemented during operations and at closure.
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With respect to future updates to the closure and reclamation plan, the research
will: inform the water management options at closure of each open pit, inform
options to enhance meromictic stability, and develop closure criteria for the open
pits associated with closure objective OP1.

4.1.3 Research Plan Overview
4.1.3.1 Tasks Completed
The model to predict water quality in the open pit at closure and the development
of meromictic conditions has been developed (De Beers, 2011) and was subject
of in-depth review during the Environmental Impact Review and Water Licencing
process for this Project.
Assessment of conditions that may result in chemocline instability within the
flooded open pits (De Beers, 2011). This involved a long-term analysis that
evaluated the stability of stratification (meromictic conditions) following the refilling
of Kennady Lake. Various interactions of physical and chemical processes that
may affect mixing were assessed, including flow, thermal and substance mass
loading regimes, meteorological forcing conditions (e.g., air temperature, wind,
solar radiation, precipitation, evaporation, etc.) and lake-bottom interactions and
ice cover.

4.1.3.2 Remaining Tasks
Task 1: Desktop Review of Recent Pit Lake Case Studies and
Available Measures for Enhancing Chemocline Stability
A desktop review will be completed that summarizes best management practices
for the establishment and maintenance of stable meromictic conditions in the
flooded open pit. The review will identify open pits and/or lakes in a comparable
setting and environmental condition as Gahcho Kué and summarize:
•

Key factors that contributed to the development and stability of meromictic
conditions.

•

Factors considered that may influence the stability of the chemocline.

•

Measures implemented to enhance chemocline stability in flooded open
pits over time and during the refilling process.

This research will inform the development of the Closure Water Management Plan
(Schedule 5, Part G, Item 1 of the Project water licence) and updated open pit
water quality modelling (Task 3). The desktop review will be presented as a
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research report and submitted with the Annual Closure and Reclamation Plan
Progress Report (Part J, Item 4 of the Project water licence).

Task 2: Comparison of Measured and Predicted Pit Water Quantity
and Quality Data, Assessment of Implications to Closure
An analysis of any significant differences between the measured and predicted
water quality and quantity data will be documented, along with any
recommendations and/or updates to the model predictions or additional research.
This analysis will be completed annually and reported within the Annual Water
Licence Report (Schedule 1, Item 1.g.ii and 1.g.iii of the Project water licence).
Should the monitoring data trigger a low action level threshold, as detailed within
the Groundwater Monitoring Program (De Beers, 2015e), the validity of key model
assumptions and inputs will be assessed against the measured data and
recommendations will be developed to refine the predictions of post-closure pit
water quality. A summary of action level exceedances and action taken in
response will be completed annually and reported within the Annual Water Licence
Report (Schedule 1, Item 1.g.ii of the Project water licence).

Task 3: Refinement of the Open Pit Water Quality Predictions
After partial flooding of Hearne Pit (first pit to be flooded), the open pit water quality
model will be updated to incorporate operational water quality and quantity data.
Post-closure water quality predictions will be revised. Potential methods to
enhance the stability of meromictic conditions will be evaluated. Potential
mechanisms that may influence the stability of the chemocline will be evaluated.
The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

Task 4: Development of Numerical Closure Criteria
Utilizing the updated predictive model from Task 3, numerical closure criteria for
the mixolimnion, or surface water zone, will be developed for water quality in the
flooded pits, which will satisfy the Open Pit closure objective OP1. Additional
metrics will be developed to confirm meromictic conditions and its stability and
resistance to mixing. For example, equations that quantitatively describe the
stability of two water layers on the basis of their density, incorporating other
physical conditions (e.g. temperature, wind, etc.) will be evaluated to inform the
closure condition. Such examples are Schmidt Stability (Schmidt, 1928) and Lake
Number (Imberger and Patterson, 1990).
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The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

4.1.4 Linkage to Other Research Projects
The flooded open pits are positioned below the original bed surface of Kennady
Lake. Thus, there is a direct connection between the open pits and Kennady Lake,
thus the water quality in the open pits has potential to influence the time to fill of
Kennady Lake and the water quality in Kennady Lake. Kennady Lake time to fill
and water quality is the subject of research described in Section 5.0 – Kennady
Lake.

4.1.5 Project Tracking and Schedule
Year
2017 – 2019

2020 – 2024

2025 – 2028

Project Activities
Desktop review of recent pit lake case studies and available measures for
enhancing chemocline stability
Comparison of measured and predicted pit water quantity and quality data,
assessment of implications to closure
Continued comparison of measured and predicted pit water quantity and quality
data, assessment of implications to closure
Refinement of the open pit water quality predictions
Development of numerical closure criteria
Continued comparison of measured and predicted pit water quantity and quality
data, assessment of implications to closure
Additional research will be determined by findings of initial research tasks.
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5 KENNADY LAKE
5.1 TIMELINE FOR RECONNECTION OF KENNADY LAKE TO
SURROUNDING WATERBODIES
During the licensing process, various stakeholders expressed concerns regarding
the water quality in the Water Management Pond at the end of operations and in
the refilled lake during closure. Additionally there was interest in the amount of
time required for the re-establishment of a viable, self-sustaining ecosystem in
Kennady Lake that is compatible with the regional watershed (MVLWB, 2014).
It was recommended by the GNWT-ENR that pumping the entire contents of the
WMP to Tuzo Pit at closure would reduce the time period required for recovery of
the water quality in Kennady Lake, and consequently reduce the timeline for
achieving a sustainable aquatic ecosystem in Kennady Lake. De Beers agreed to
monitor water quality in the WMP throughout operations, and using the monitoring
data to evaluate the water management options available at closure (e.g.
increased volume pumped into the Tuzo Pit) to inform the potential to enhance the
recovery of the lake (De Beers, 2014d).
De Beers has committed to returning Kennady Lake to a state that will support a
functioning aquatic ecosystem and traditional uses. This commitment is reflected
in closure objective KL1. To this end, De Beers will execute its DFO Authorization
(03-HCAA-CA6-00057.1) that requires the following select items:
•

A “Patterns in Fish Movement and Habitat Use” study to increase
understanding of migration and movement of fish in northern regions,
undertaken at Kennady Lake.

•

Construction of fish habitat features in Kennady Lake.

•

Demonstration of the use of the fish habitat features by evaluating fish
presence on the features at the appropriate life stages as defined in a
Fish Habitat Validation Plan. The Fish Habitat Validation Plan is subject
to approval by DFO.

•

Completion of fish surveys to inform if sufficient numbers of fish have
returned to Kennedy Lake.

5.1.1 Uncertainty
The following areas uncertainties will be addressed through research.
•

Post-closure water quality in Kennady Lake.
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•

Methods to reduce the time to refill Kennady Lake and re-connect to the
downstream watershed.

•

Development of water quality and functioning aquatic ecosystem closure
criteria to satisfy closure objective KL1.

5.1.2 Research Objectives
With respect to future updates to the closure and reclamation plan, the research
will: inform the water management options at closure for Kennady Lake, inform
contingencies to address refilling of Kennady Lake and its water quality in Kennady
Lake, inform the selection of fish habitat features that will support a functioning
aquatic ecosystem, inform options to restore Area 7 of Kennady Lake earlier in the
mine plan, and develop closure criteria for Kennady Lake associated with closure
objective KL1.

5.1.3 Research Plan Overview
5.1.3.1 Tasks Completed
The model to predict water quality in Kennady Lake at closure has been developed
(De Beers, 2011) and was subject of in-depth review during the Environmental
Impact Review and Water Licencing process for this Project.
Refilling times for Kennady Lake and options to reduce it were also modelled (De
Beers, 2010) during the Environmental Impact Review and Water Licencing
process for this Project, and in subsequent updates (De Beers, 2012).

5.1.3.2 Remaining Tasks
Task 1: Data Collection and Analysis
Operational monitoring data of water quality and quantity in the open pits and at
the water management pond area will be collected as part of various site
monitoring programs (e.g. SNP, groundwater). Operational data is necessary to
predict the post-closure water quality and quantity and is also a requirement of the
Project water licence (MV2005L2-0015).
A summary of the results from this operational monitoring are reported within the
Annual Water Licence Report (Part B, Item 10 of the Project water licence).
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Task 2: Refinement of the Kennady Lake Water Quality Predictions
and Water Management Options Assessment
Prior to refilling Kennady Lake, the Kennady Lake water quality and quantity model
will be updated to incorporate operational water quality and quantity data. Postclosure water quality predictions will be refined. Potential options to reduce the
timing of refilling Kennady Lake (as noted in Section 4.4.1.4 of the ICRP) and the
reconnection with the surrounding watershed will be evaluated for consideration in
the development of the Closure Water Management Plan (Schedule 5, Part G, Item
1 of the Project water licence).
The research finding will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report. Further, the analysis will inform
the development of the Closure Water Management Plan (Schedule 5, Part G, Item
1 of the Project water licence) which will include adaptive management responses
and contingencies to refilling Kennady Lake and closure water quality.

Task 3: Comparison of Measured and Predicted Water Quantity and
Quality Data, Assessment of Implication to Closure
During refilling of Kennady Lake, a comparison of the measured and predicted
water quality and quantity in Kennady Lake will be completed annually and
reported within the Annual Water Licence Report (Part B, Item 10).
An analysis of any significant differences between the measured and predicted
water quality and quantity data will be documented, along with any
recommendations and/or updates to the model predictions or additional research.
This analysis will be completed annually and reported within the Annual Water
Licence Report.

Task 4: Aquatic Progressive Restoration Pilot Project
A pilot project will be undertaken to assess the performance of the closure
conditions to achieve proposed closure criteria. Area 7, a sub-basin of Kennady
Lake is the preferred area to complete this research. If Area 7 is unavailable, an
alternative sub-basin will be sought. Within the selected sub-basin, select fish
habitat features will be constructed and the dyke connecting Area 7 to the
surrounding watershed will breached when the water quality is deemed
acceptable. Monitoring will occur to evaluate the use of the fish habitat and return
of fish.
The pilot project would address De Beers commitment to restore Area 7 earlier in
the mine plan. Further, the study will aid in the development of the Fish Habitat
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Validation Plan and inform on the time required to return a portion of Kennady Lake
to a functioning aquatic ecosystem.
The scope of this study will be further defined through discussions with DFO and
documented within the Annual Water Licence Report (Part B, Item 10 of the Project
water licence).

Task 5: Development of Measurable Closure Criteria
Utilizing the updated predictive model from Task 2, water quality closure criteria
for Kennady Lake will be developed to satisfy Kennady Lake closure objective KL1.
Criteria to define the successful use of fish habitat features at appropriate life
stages, as well as, quantity of fish within Kennady Lake, will be developed to satisfy
Kennady Lake closure objective KL1 and DFO Authorization (03-HCAA-CA600057.1). Said information will be documented within the Fish Habitat Validation
Plan that is subject to DFO approval.
The research findings will be summarized in a report and submitted with the Annual
Closure and Reclamation Plan Progress Report (Part J, Item 4 of the Project water
licence).

5.1.4 Findings of Research Completed
No research has been completed at this time.

5.1.5 Linkage to Other Research Projects
The flooded open pits are positioned below the original bed surface of Kennady Lake. Thus,
there is a direct connection between the open pits and Kennady Lake, thus the water quality in
the open pits has potential to influence the time to fill of Kennady Lake and the water quality in
Kennady Lake. The open pit water quality and quantity is a subject of research described in
Section 4.0 – Open Pits.
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5.1.6 Project Tracking and Schedule
Year
2017 – 2019

2020 – 2024

2025 – 2028

Project Activities
Data collection and analysis
Comparison of measured and predicted water quantity and quality data,
assessment of implication to closure
Continued data collection and analysis
Continued comparison of measured and predicted water quantity and quality
data, assessment of implication to closure
Refinement of the Kennady Lake water quality predictions and water
management options assessment
Aquatic progressive restoration pilot project
Development of measurable closure criteria
Continued data collection and analysis
Continued comparison of measured and predicted water quantity and quality
data, assessment of implication to closure
Additional research will be determined by findings of initial research tasks.
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6 PROJECT TRACKING AND SCHEDULE
An overall timeline of the proposed reclamation research plan is presented in Figure E.1 below.
Outcomes from select research tasks will be used to inform the development of closure options,
criteria and/or the Final Closure and Reclamation Plan.
Certain research tasks will require completion (or collection of sufficient data) prior to the
progressive closure/reclamation of some mine components in order to inform selected closure
options and designs. The project milestone to which these research tasks are associated, and
therefore require completion (either full in or in part) beforehand, is marked.
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Figure E.1. Overview of the proposed reclamation research plan timeline.
RESEARCH PLAN

Operations Phase

RESEARCH TASK

2017

2018

2019

2020

2021

2022

Closure Phase
2023

2024

2025

2026

2027

2028

2029

2 Site Wide
2.1 Revegetation

Task 1 - Desktop Review of Revegetation Practices at Comparable Mines

> > > >

><

Task 2 - Upland and Riparian Revegetation Test Plots

> > > > > > > >

><
><

Task 3 - Development of Revegetation Closure Criteria

><

Task 4 - Aquatic Revegetation Plan

> > > >

Task 5- Overburden Stockpile Volume Balance and Management
2.2 Post Closure Seepage Quality and Task 1 - Data Collection
Quantity
Task 2 - Comparison of Predicted and Multi-Year Measured Seepage Data

><
ONGOING - Additional Research Implemented As-Needed

><
ONGOING - Additional Research Implemented As-Needed

Task 3 - Development and Effectiveness of Adaptive Management Strategies

ONGOING - Additional Research Implemented As-Needed

Task 4 - Assessment of PK Weathering
2.3 Final Landform Options to
Support Wildlife Habitat

Task 1 - Desktop Review of Final Landforms at Comparable Mines

> > > >

><

><

><

><

Task 2 - Evaluation of Habitat Suitability Index

> > > >

><

><

><

><

Task 3 - Engagement and Feedback

> > > >

><

><

><

><

3 Processed Kimberlite Containment Facilities
3.1 Physical Stability of Engineered
Covers

Task 1 - Desktop Review of Cover Options and Performance

> > > >

><

><

Task 2 - Geotechnical Investigation

> > > >

><

><

Task 1 - Desktop Review of Recent Pit Lake Case Studies and Available Measures for Enhancing Chemocline Stability

> > > >

4 Open Pits
4.1 Stability of Chemocline within
Flooded Pits

><

><

><

><

><

ONGOING - Additional Research Implemented As-Needed

Task 2 - Comparison of Measured and Predicted Pit Water Quantity and Quality Data, Assessment of Implications to Closure

><

Task 3 - Refinement of the Open Pit Water Quality Predictions

><

Task 4 - Development of Numerical Closure Criteria
5 Kennady Lake
5.1 Timeline for Reconnection of
Kennady Lake to Surrounding
Waterbodies

ONGOING - Additional Research Implemented As-Needed

Task 1 - Data Collection and Analysis

><

Task 2 - Refinement of the Kennady Lake Water Quality Predictions and Water Management Options Assessment

><

ONGOING - Additional Research Implemented As-Needed

Task 3 - Comparison of Measured and Predicted Water Quantity and Quality Data, Assessment of Implications to Closure

><

Task 4- Aquatic Progressive Restoration Pilot Project

><
><

Task 5 - Development of Measurable Closure Criteria

South Mine Rock Pile - end of deposition
Hearne Pit - end of mining
Fine PK Containment Facility - end of deposition
Coarse PK Pile - end of deposition
Project Milestone

West Mine Rock Pile - end of deposition
5034 Pit - end of mining
FCRP - submission to Board
Tuzo Pit - end of mining
Kennady Lake - start of refilling
Time period for initiation and completion of research activity

Project: De Beers Gahcho Kue Mine - Reclamation Research Plan Project Tracking and Schedule

I
I
r

I
I
r

> Deferment of tasks or ongoing work

I

!

> < Project milestone informed by research outcomes
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