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PLAIN LANGUAGE SUMMARY
De Beers Canada Inc. (De Beers) will conduct open pit mining, milling and
associated activities at the Gahcho Kué Diamond Mine (Mine), located
approximately 280 kilometres northeast of Yellowknife, Northwest Territories
(NWT). The mine will develop three open pits during its operation.
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One of the requirements of this permitting process is the establishment of a
Conceptual Closure and Reclamation Plan (CRP). The goal of the Conceptual
CRP is to provide the basis for a closure plan for the Mine that will 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 including traditional uses. It is recognized that the CRP is a
living document, which will be revised through the course of mine operations. De
Beers has undertaken engagement on closure as part of the annual community
visits and site workshops as well as during the EIR process. Planned
engagement on closure will be extended in 2014 to include a site based
workshop with representatives from Aboriginal Parties.
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REVISION HISTORY
Version

Notes/Revisions

November
2013

Submitted with Water Licence and Land Use Permit application
to the Mackenzie Valley Land and Water Board. This plan is
conceptual and provides the basis for a closure plan for the
Gahcho Kué Mine that will return the site and affected areas
around the mine to an environment similar to pre-disturbance
conditions.
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GOAL OF THE CONCEPTUAL CLOSURE AND
RECLAMATION PLAN

T

De Beers Canada Inc. (De Beers) will operate an open pit mining and undertake
milling and associated activities at the Gahcho Kué Diamond Mine (Mine),
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
(Figure 1). The three phases of the mine life include construction (2 years),
operations (11 years) and closure (12+ years). Activities at the Mine will include:
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;

AF



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



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



disposal of waste and treated effluent;



storage of fuel and explosives;



construction and operation of a winter access road;



exploration activities; and



site closure, including progressive reclamation.

R



Further details on Mine activities are provided in the Updated Project Description
(De Beers 2013a).

D

One of the requirements of this permitting process is the establishment of a
Conceptual Closure and Reclamation Plan (CRP). The goal of the Conceptual
CRP is to provide the basis for a closure plan for the Mine that will 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. It is recognized that the CRP is a living document, which
will be revised through the course of mine operations. De Beers has undertaken
engagement on closure as part of the annual community visits and site
workshops as well as during the EIR process. Planned engagement on closure
will be extended in 2014 to include a site based workshop with representatives
from Aboriginal Parties. Additional information associated with De Beers planned
engagement activities is described in Section 1.2 and in the Community
Engagement Plan and Implementation Update (De Beers 2013b).
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1.1

T

This document provides the Conceptual CRP to support the Type A Water
License (Water License) and Land Use Permit applications. Section 1 presents
the goals of the Conceptual CRP, while Section 2 contains the guiding principles
and Section 3 lists the site wide short-term and long-term objectives. Site
specific elements are described in Section 4. Information relating to temporary
and indefinite shutdowns is given in Section 5. Section 6 provides details on
communication and engagement.
Section 7 outlines the implementation
schedule, while Section 8 presents closure costs and Section 9 describes
reporting.

GUIDELINES AND REGULATORY REQUIREMENTS

R

AF

In accordance with the joint Mackenzie Valley Land and Water Board (MVLWB)
and Aboriginal Affairs and Northern Development Canada (AANDC) Guidelines
for the Closure and Reclamation of Advanced Mineral Exploration and Mine Sites
in the Northwest Territories (2013), and the Mine Site Reclamation Guidelines for
the Northwest Territories (AANDC 2007), the development of closure and
reclamation plans is an iterative process that progresses in level of detail over
the life of a project. The process is generally triggered with the application of a
Type A Water Licence, and through the environmental assessment planning
phase, a Conceptual Closure and Reclamation Plan is developed. A Conceptual
Closure and Reclamation Plan was provided by De Beers to the Mackenzie
Valley Environmental Impact Review Board (MVEIRB) as part of the Project’s
Environmental Impact Review (EIR) process.

D

The Mine engineering has progressed in parallel to the EIR, and this Conceptual
CRP fulfills the next iteration of the closure planning process and incorporates
the outcomes of discussion during the EIR process where possible. However, it
is important to keep in mind that the Mine has not yet been constructed;
therefore, while this Conceptual CRP demonstrates how the mine will be
reclaimed it is still conceptual in nature. In this regard, and consistent with
AANDC 2007 and MVLWB and AANDC 2013, the Conceptual CRP focuses on
the following:


statements of reclamation objectives for the general site and major mine
components;



realistic descriptions of activities related to temporary or indefinite
closure;



conceptual descriptions and assessments of possible reclamation
activities;



reclamation research activities;
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credible evidence that the stated reclamation objectives can be
achieved through the described activities;



photographs depicting what the site looked like before operations
began;



identify any likely post-closure monitoring
responsibilities for the described activities;



conceptual projections of the likely post-reclamation risks to human and
wildlife health and the environment (Risk Assessment); and



reclamation liability costs and financial security estimates to a level of
detail relevant to the information available.

and

T

requirements

1.2

AF

During the development of the CRP iterations, De Beers will continue to engage
with the MVLWB, communities and government.

ENGAGEMENT

De Beers has submitted an Community Engagement Plan and Implementation
Update (De Beers 2013b) with the Water Licence Application. Specific to
closure, De Beers reviewed the current closure plan during 2012 and 2013
community site visits and site workshops. Specific comments on closure
activities included the following:
incorporation of traditional knowledge in closure objectives and closure
planning;

R



reducing the recovery time of Kennady Lake;



water quality at closure;



minimizing the mine footprint and



minimizing impacts to caribou from mine rock piles;

D



A number of the concerns expressed, have been addressed in both the Updated
Project Description and the CRP including:


supplemental pumping, whenever possible, from Lake N11 to reduce
the refilling and therefore the recovery of Kennady Lake;



extensive water quality modelling has been undertaken to improve our
understanding of water quality at closure and to determine appropriate
mitigations (e.g., sequestering water in the pits at closure; placement of
potential acid rock within the mine rock piles or underwater to reduce
the potential for oxidation and release into the environment;
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sequential mining and backfilling into the pits reduces the overall
footprint;



progressive reclamation to recover areas earlier in the process;



using best management practices to design the mine rock piles that
includes appropriate cover material; and



ongoing engagement with Aboriginal Parties that are signatories to the
Ni Hadi Yati agreement, which is currently in negotiations, on closure
planning including hosting a site based workshop in 2014 to document
baseline traditional knowledge of key mine structures (e.g., pits, mine
rock piles, process kimberlite facilities and other infrastructure.

T

1.3
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AF

Exploration in the Mine area was initiated by Mountain Province Mining Inc. (now
Mountain Province Diamonds Inc.) and Camphor Ventures Inc. in 1992. About
600 till samples, many containing kimberlite indicator minerals, were collected
from the land surface. These samples identified indicator mineral dispersion
trails that led back towards the kimberlite ore bodies. During the next five years,
exploration included several airborne electromagnetic surveys and exploration
drilling in Kennady Lake.

D

R

In 1995, diamond-bearing kimberlite features were confirmed at the site. In
1997, Monopros, a wholly owned subsidiary of De Beers, formed a joint venture
with Mountain Province Mining Inc. De Beers, as the operator, began a program
to continue defining the 5034 kimberlite ore body and to assess whether
commercial production was feasible. Additional exploration activity by Monopros
in 1997 subsequently located the Tuzo, Hearne, and Tesla ore bodies. A small
drilling program was initiated in 1997 to 1998, followed by two bulk sampling
programs in 1999 and 2001/2002. In 2004, a core drilling program was
conducted to collect detailed geotechnical and hydrogeological information.
Further drilling was conducted in 2005 to obtain more geotechnical data for civil
construction designs. In 2006, 2007, and 2008 additional core and bulk sampling
programs were conducted on the Tuzo and 5034 kimberlites.
An Environmental Impact Statement (EIS) for the Project was submitted to the
MVEIRB in December 2010 (De Beers 2010). Sections 8, 9 and 10 of the EIS
were revised to achieve full conformity with the Terms of Reference for the
Gahcho Kué Environmental Impact Statement (Terms of Reference) issued in
October 2007 (Gahcho Kué Panel 2007). The EIS achieved regulatory
conformity with the Terms of Reference based on the revised sections (De Beers
2011). Revision of these three sections of the EIS created an iterative process in
which the need for supplemental mitigation was identified. An EIS Supplemental
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Information Submission was presented to the MVEIRB in April 2012 (De Beers
2012a).

1.4

PROJECT DESCRIPTION OVERVIEW

T

The Mine is currently described in the Updated Project Description (De Beers
2013a), which has been submitted in support of the Water Licence and Land Use
Permit applications. In general, the Mine is situated at Kennady Lake, which is a
remote location 20 km above the tree line with no road access and no support
infrastructure. Kennady Lake is a small, 870 hectare (ha) lake in the headwaters
of the Lockhart River system, which eventually flows into Great Slave Lake
(Figure 1).

AF

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.
Details about the terrain, soils, and vegetation of this ecoregion are provided in
the EIS (De Beers 2010).

R

Three economic kimberlite ore bodies have been identified through extensive
sampling and testing at Kennady Lake, named 5034, Hearne, and Tuzo. The
vertical kimberlite pipes extend beneath the southwest portion of Kennady Lake,
in addition to a part of the 5034 ore body that extends under a peninsula into the
lake. The ore bodies are covered by water ranging from approximately 7 to 16
metres (m) in depth, except for part of the 5034 ore body, which is about 45 m
below the surface of the peninsula. The ore bodies under the lake are covered
with glacial till, sediment, and granite boulders that must be removed to allow
access to the ore.

D

The Kennady Lake watershed, except Area 8 (Figure 2), will be isolated so that
water potentially affected by the Mine is contained and only released if it meets
regulatory requirements. The isolated basins of Kennady Lake (Areas 2 to 7) will
be dewatered to access the kimberlite ore bodies. This will require the
construction of a water retaining dyke between the Area 7 and Area 8, effectively
isolating the controlled basin from the primary lake outlet, and diversion dykes to
divert the small headwater catchments upstream of Kennady Lake
(i.e., watersheds A, B, D, and E) into adjacent waterbodies. Once the dykes are
complete, dewatering can begin.
Internal dykes will be constructed on exposed sills in the lake, isolating the
northern portion of the lake from the southern portion, which is where the bulk of
the pit mining activities will be undertaken. The northern portion of the lake will
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be partially dewatered and will include the water management pond (WMP)
located in Areas 3 and 5.

T

Like the vertical pipes at the Ekati and Diavik diamond mines, and unlike the ore
body at Snap Lake, the pipes in Kennady Lake are most amenable to open pit
mining. The kimberlite pipes will be mined in an overlapping sequence,
beginning with Hearne and 5034 Pit (Figure 2). Dewatering of Kennady Lake will
begin at the start of construction to allow early access to the lakebed above the
Hearne and 5034 Pit. The pre-stripping of the pits will occur prior to Year -2, with
the first year of operations in Year 1. While the Hearne Pit is being mined, 5034
Pit will continue to be pre-stripped so that the ore is exposed and available. The
Tuzo Pit will be final pit to be pre-stripped.

D

R

AF

Mining of the Hearne and 5034 Pits is scheduled to begin in Year 1, followed by
mining of Tuzo Pit, which is scheduled to begin in Year 4. Pit closures, including
backfilling of the pits will occur progressively as each pit is mined out. Kimberlite
extracted from the mine will be processed on-site. The plant will be designed to
process the 3.0 million tonnes (Mt) of kimberlite per year produced by the mine.
Processing of the ore will be essentially mechanical, with only minimal use of
chemicals. Kimberlite ore will be crushed and screened to produce a clean and
suitably sized ore. Diamonds will be separated using a difference in density
between the diamonds and the kimberlite host rock.
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Approximately 3 million cubic metres (Mm3) of overburden will be removed before
mining. It will be used to construct dykes and dams, and re-grade the lake
bottom; excess will be deposited in mine rock piles.

T

Approximately 300 Mt of mine rock will be mined. About 100 Mt of mine rock will
be deposited in each of the mine rock piles (i.e., South Mine Rock Pile and the
West Mine Rock Pile), with about 3.9 Mt being used for road, dyke, and berm
construction and reclamation. About 100 Mt of mine rock will be deposited in the
mined-out pits.

AF

Ore processing operations at the Mine are expected to generate about 33.4 Mt of
processed kimberlite (PK) (De Beers 2013a). This PK will be divided into two
streams based on particle size: fine PK (less than 0.25 millimetres [mm];
generally .30% by weight), and coarse PK (between 0.25 mm and 6 mm;
generally 70% by weight, including PK grits). Fine PK will be stored in the Fine
Processed Kimberlite Containment (PKC) Facility located in Area 2 (Figure 2)
and later in the mined out pits. Coarse PK will initially be contained on land
adjacent to Area 4; later in mine life it will be placed with mine rock either in the
mine rock piles or the mined-out pits.
The following major facilities will be required:
processing plant;



accommodations complex;



maintenance workshop, warehouse, and administrative offices;



electrical power and heating;



storage for oil, fuel, and glycol;



production and storage of explosives;



traffic management;



site roads;



airstrip;



water supply; and



sewage treatment.

D

R



Most of the Mine infrastructure will be placed in a compact footprint shown in
Figure 2.
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GUIDING PRINCIPLES
The following guiding principles are embraced in the CRP:
avoid, if practicable, long term active care requirements with minimal
long-term passive care activities;



closure objectives that are measureable and achievable;



a CRP that is developed and refined with the meaningful input of
regulators and aboriginal groups (Community Engagement); and



a CRP that incorporates Lessons Learned/Best Practices from similar
undertakings.

T



AF

Within these over-arching principles, the CRP will achieve:
physical stability of features at the site;



chemical stability of the site;



minimize need for long term care of the site; and



an end land use that is compatible, where practical, with the future
traditional uses of the site.

D

R
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SITE WIDE SHORT-TERM AND LONG-TERM
OBJECTIVES
The following summarizes the general strategy for the CRP:
Comply with applicable standards and guidelines requirements and
objectives;



Give preference to closure solutions that do not require subsequent
maintenance (“walk away” solutions) or else solutions that minimize
maintenance (“passive care”); and



Whenever possible, the closure of facilities would be progressive,
spaced out over the operational life of the mine as areas are completed.

AF

T



R

Two important concepts for the Mine are “progressive reclamation” and “design
for closure”. Closure and reclamation were considered during the selection of
design alternatives. As such, closure and reclamation planning has been
considered in all Mine phases, including design. Progressive reclamation during
operations, and closure and reclamation of the site at the end of mining will be
consistent with the objectives outlined by ANDC (formerly Indian and Northern
Affairs Canada [INAC]) in the Mine Site Reclamation Guidelines for the
Northwest Territories (AANDC 2007) and Guidelines for the Closure and
Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest
Territories (MVLWB and AADNC 2013).

D

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 can be done during operations
with the available equipment and resources 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 may provide valuable experience on the effectiveness
of certain measures that might be implemented during permanent closure.
Short-term reclamation objectives include:


progressively reclaim disturbed areas during operations as soon as they
are no longer required;



minimize the risk of erosion and sediment loss as a result of on-site
runoff;



stabilize slopes on all structures to maintain safe working conditions and
facilitate reclamation activities;
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restore natural drainage patterns where possible;



remove and dispose of site infrastructure and material, as appropriate,
when no longer required;



remove or breach dykes;



refill Kennady Lake as quickly as possible;



cover ground to prevent soil drifting and dust production; and



maintain an environmentally safe site.

T



Long-term closure objectives include:

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;



restore or replace the local fish habitat that may have been lost, altered,
or disturbed as a result of the Mine;



restore navigation routes at the site;



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; and



create, to the extent practical, a final landscape compatible with the end
use of the site.

R

AF



In line with the above-noted objectives, De Beers has made the following
commitments for the Mine:

D



minimize, to the extent practical, the total amount of area disturbed by
Mine activities at any one time through the use of progressive
reclamation;



recover as much soil as practical for use in reclamation activities;



develop a fish compensation plan that meets the “no-net-loss” guiding
principle established by Fisheries and Oceans Canada (DFO);



conduct reclamation trials throughout the life of the Mine to determine
what prescriptions work most effectively at the Mine site;



seek opportunities to reclaim Area 7 earlier;



actively engage with Aboriginal Parties in the development of each
iteration of the CRP; and
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actively liaise with other mine operators in the Canadian Arctic to
understand the challenges and successes they have encountered with
respect to reclamation. In other words, utilize the learnings from other
mine sites to maximum advantage.

T

Monitoring and mitigation programs, and adaptive management, will be
implemented to achieve closure objectives. Where applicable, experience gained
from closures of the Snap Lake, Ekati and Diavik mines will be used at the Mine
site to support the successful restoration, including physical aspects of revegetation, such as re-contouring, erosion control techniques, seedbed
preparation, surface roughening, and the use of soil amendments, which
collectively promote secondary succession.

AF

Reclamation plans will be developed iteratively during the Mine in consultation
with Regulators and Aboriginal Parties. Traditional knowledge will be considered
in reclamation and closure plans. As noted above, De Beers will host a
reclamation site workshop in 2014 with representative’s from Aboriginal Parties
to document baseline conditions associated with mine features (e.g., pits, mine
rock piles, process kimberlite facilities). The results from this traditional
knowledge workshop will be used to inform updated CRPs.

D

R

A cornerstone of the Mine’s CRP is progressive reclamation, whereby any
disturbed area that is no longer in use is reclaimed as soon as possible and
practical mining activities at any one time will be reduced through the use of
progressive reclamation. Opportunities to reclaim Area 7 earlier in the mining
schedule will be evaluated as part of progressive reclamation efforts (De Beers
2012b). As a result, closure and reclamation activities will occur throughout the
11-year operational life of the Mine. Key milestones in the closure and
reclamation schedule are outlined in Table 1.
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Key Activities and Milestones in the Conceptual Closure and Reclamation Schedule
Yea
r -2

Activity/Milestone

Yea
r -1

Yea
r1

Yea
r2

Yea
r3

Yea
r4

Yea
r5

Yea
r6

Yea
r7

Yea
r8

Yea Year Year Year Year Year Year Year Year Year Year Year Year Year Year Year
r9
10
11
12
13
14
15
16
17
18
19
20
21
22
23 24+

Construction

T

Operations
Begin progressive reclamation of Fine PKC Facility
Begin progressive reclamation of South Mine Rock Pile
Begin progressive reclamation of West Mine Rock Pile

Begin progressive reclamation of the Hearne Pit
Begin progressive reclamation of Coarse PK Pile
Finish mining in the Tuzo Pit
Breach Dykes B, E, F, G, J, K, and N
Decommission explosives storage and manufacturing
facilities
Complete construction of fish enhancement structures
Transfer water in WMP to Tuzo pit and commence refilling
Kennady Lake (includes monitoring)
Start to decommission processing plant and service shop

Decommission main power plant
Remove main fuel storage tanks

R

Complete decommissioning of processing plant and
maintenance complex

AF

Begin progressive reclamation of the 5034 Pit

Remove permanent accommodation complex
Achieve interim closure status

Reclaim site roads not required for reclamation monitoring

D

Breach Dyke A

Final demobilization from site

Monitor post-closure conditions in Kennady Lake

Note: Assumes mining operations begin in Year 1 and end in Year 11.
PKC = processed kimberlite containment.
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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.

Hearne Pit

AF

4.1.1

T

The pits will be partially backfilled with mine rock and fine PK. The backfilling of
these pits allows for underwater storage of mine waste material and
establishment of near baseline lake bathymetry in these areas of Kennady Lake
after refilling.

R

Mining within the Hearne Pit is scheduled to finish in Year 4 of operations. Upon
completion of mining, Hearne Pit is anticipated to be approximately 250 m deep.
Hearne Pit will be the repository for the fine PK stream, which will be released via
a pipeline into the pit, and mine rock from the mining of Tuzo Pit. Runoff water,
pit water, and decant water from the fine PK will cause a water layer above the
settled fine PK/mine rock in the Hearne Pit. The water will be left in place or
transferred to Tuzo Pit at the end of operations, to allow for an accelerated filling
schedule (see Section 4.5).

4.1.2

5034 Pit

D

Mining within the 5034 Pit is scheduled to finish in approximately Year 7. Upon
completion of mining, 5034 Pit is expected to be about 310 m deep. Once
mining in the pit has ceased, closure and reclamation activities, in the form of
backfilling, will begin.
The 5034 Pit will be the primary storage area for mine rock from the Tuzo Pit.
The 5034 Pit will be backfilled to the extent possible with mine rock; the
remaining space will be eventually filled with water once mining in the Tuzo Pit is
complete. Flooding of the pits, and returning Kennady Lake to its original water
level, is expected to take approximately 12+ years after the end of operations.

4.1.3

Tuzo Pit
The 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.
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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 water transferred from the WMP and
Area 6 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.

Environmental Monitoring

T

4.1.4

Monitoring and maintenance programs for closure and post-closure for the open
pits will include:
identification of unstable areas;



checking of ground conditions to confirm permafrost conditions are
being re-established as predicted;



monitoring of surface water in the refilling and refilled Kennady Lake,
including flooded pit profiles;



assessing quality of groundwater seeping from pit walls for potential
contamination of mine water due to melting permafrost and acid rock
drainage/metal leaching from pit walls;



identification and testing water management points (including seepage)
that were not anticipated;



inspection of barriers such as berms; and



inspection of fish habitat in flooded pits where applicable.

R

AF



OVERBURDEN AND SEDIMENTS
Approximately 9 Mt of lake-bottom sediment and till will be stripped from over the
three pits during Year -1 to Year 11 areas within the Mine footprint following the
dewatering of Kennady Lake. Overburden will be removed before mining and
into operations between mine Years -2 to 6 (Table 2; De Beers 2013a).

D

4.2

Overburden and sediments pre-stripped from the Kennady Lake area will be
used in the construction of site facilities, and used to sequester potentially
reactive mine wastes, rather than being stored in purpose built storage facilities
(De Beers 2013a). Overburden will be used to cover any areas in the core of the
mine rock piles where potentially reactive mine rock (if present) is sequestered
because it will provide a low permeability barrier that will limit infiltration and
encourage water to flow over the surface of the sequestered material, rather than
through it. Mine planners will endeavour to schedule stripping of overburden and
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sediments to meet the needs of mine facility construction and limit handling of the
material.
Table 2

Overburden Pre-stripping from Year -2 to Year 6
Overburden Removal
(m3)

Overburden Deposition
(m3)

Tuzo

Overburden for
Construction of
Dykes and
Berms (b)

Placed in
Overburden
Stockpile
within Mine
Rock Piles or
for Other Site
Uses (b)

-

137,400

752,600

-

61,800

383,200

Hearne

-2

890,000

-

-1

445,000

-

1
2
3
4
5
6
Total

AF

5034

T

Year

222,500

1,023,000

-

835,400

410,100

-

-

-

112,500

-112,500 (a)

-

-

-

66,400

-66,400 (a)

-

-

800,000

35,700

764,300

-

-

558,000

-

558,000

-

-

-

57,800

-57,800 (a)

1,557,500

1,023,000

1,358,000

1,307,000

2,631,500

(a)

negative value means removal from overburden stockpile for dyke construction.

(b)

the timing, location, sequence and volume of overburden may vary according to operational requirement and detailed
dyke design
3

R

m = cubic metre; - = no deposit.

MINE ROCK

The mine operations at Kennedy Lake include the sequential development of
three open pits in the following order (De Beers 2013a):

D

4.3



Hearne Pit;



5034 Pit; and



Tuzo Pit.

The mining of these open pits will produce the following wastes (De Beers
2013a):


mine rock (rock, primarily granite, which surrounds the kimberlite ore
bodies);
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kimberlite that has been processed to remove diamonds (i.e., PK); and



lake-bed sediments and overburden from pre-stripping.

Approximately 300 Mt of mine rock will be produced during the mining of the
three open pits (Table 3; De Beers 2013a).
Estimated Distribution of Mine Rock by Year
5034 Mine Rock (Mt)
Year

Total
Mined

Hearne Mine Rock (Mt)

To South To West
Mine
Mine
Rock Pile Rock Pile

Total
Mined

8.5

8.5(a)

-

-1

12.2

(a)

12.2

-

-

1

16.3

16.3(a)

-

18.8

2
3
4
5
6
7
8
9
10
11

16.6

(a)

16.6

-

(a)

-

-

Total
Mined

To
To West
Hearne/
Mine
5034 Pits Rock Pile

-

-

-

-

-

-

-

-

-

18.8(a)

-

-

-

-

-

-

-

-

-

-

17.5

-

17.5

(a)

18.5

-

18.5

10.4

10.4

11

11

18.1

-

18.1

1.3

1.3

-

19

-

19

-

-

-

11.9

-

10.4

-

10.4

-

-

-

15.7

9.1

1.8

-

1.8

-

-

-

34.8

34.8

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

113.9

(a)

64.6

49.3

R

Total

-

To West To South
Mine
Mine
Rock Pile Rock Pile

AF

-2

Tuzo Mine Rock (Mt)

T

Table 3

49

11.7

-

33.8

(a)

37.3

11.9

(a)

33.8

6.6
-

14.2

14.2

-

5.8

5.8

-

1.7

1.7

135.4

99.4

(a)

36

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

A portion of mine rock and overburden volume included in the table above (and Table 7.2-1) will be used for dyke,
road construction, and closure cover (approximately 8 Mt).

D

Mt = million tonnes.

4.3.1

Closure Description
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 3). About 100 Mt of
mine rock will be deposited in each of these facilities. Mine rock piles, through
progressive reclamation practices, would be graded and reclaimed during
operations. The heights of the mine rock piles are estimated to be approximately
100 m for the West Mine Rock Pile and 120 m for the South Mine Rock Pile. The
piles will not be covered or re-vegetated, consistent with approaches at other
northern diamond mine sites (De Beers 2013a).
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T

The mine rock from 5034 Pit will be deposited in the South and West Mine Rock
piles. The mine rock from Hearne Pit will be deposited in the West Mine Rock
Pile. The mine rock from Tuzo Pit will be deposited in the West Mine Rock Pile
as well. From Year 6 and Year 7 of operations, the mined-out Hearne and 5034
pits, respectively, and the West Mine Rick Pile, will be used for the disposal of
mine rock from Tuzo Pit. Some mine rock will be used to cover the Fine PKC
Facility and Coarse PK Pile once they are no linger being utilized for PK disposal.
The timing and location of mine rock removal and deposition may vary according
to operational requirements. The top elevation of the mine rock placed into the
5034 Pit will allow for the creation of fish habitat above the backfilled area when
the lake is refilled (De Beers 2013a).

R

AF

Geochemical testing of mine rock and kimberlite material during baseline and ongoing testing indicated a low proportion of mine rock (mostly granite) would be
potentially acid-generating (PAG) (<7.5%) while kimberlite was non-acid
generating (De Beers 2013a). PAG mine rock, as well as 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 used to
cover PAG rock placed with the interior of the structures to keep water from
penetrating into that potation of repository. Furthermore, the PAG rock will be
enclosed with enough non-acid generating (non-AG) rock to limit exposure to
oxygen extending into the enclosed material. Water runoff will occur on the nonAG rock cover areas. While all the water will not be stopped completely from
penetrating a till and non-AG rock envelope, minimal water is expected to
penetrate the PAG rock area. Seepage studies associated with the mine rock
piles, as well as the PK storage facilities, will be undertaken as part of the
Geochemical Characterization Plan (DeBeers 2013c), and adaptive management
will be applied as necessary. Monitoring is expected to continue during closure
as necessary.

D

Some of the mine rock from the mine rock piles will be used for the construction
of roads, dykes, and dams as well as reclamation. These amounts are included
within the quantities of mine rock destined for the mine rock piles shown in Table
3. The amount used for reclamation will reduce the amount stored in the piles.
Moreover, mine rock will also be reserved for use as cover material for the Fine
PKC Facility in Area 2, as part of the closure and reclamation of that facility
further reducing the amount of mine rock stored in the mine rock piles.
Closure of mine rock piles will begin as soon as practical as part of the
progressive reclamation program.
Other mine rock storage alternatives considered are presented in the Detailed
Alternatives Analysis Report (De Beers 2012c). Generally, the options
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considered on-land and in-pit storage of mine rock, and between one and three
mine rock piles. Final closure of the mine rock piles will be assessed in
consultation with regulators and Aboriginal Parties to determine a suitable
closure to determine suitable habitat to minimize affects to caribou.

4.3.2

Environmental Monitoring

T

Monitoring and maintenance programs during closure and post-closure of the
mine rock piles and PK storage facilities will include:
periodic inspection of areas where stabilization measures may be
required;



periodic inspections by a geotechnical engineer to visually assess the
stability and performance of the mine rock piles and cover(s);

AF



periodic inspections of ditches and diversion berms;



examination of ground conditions to confirm predicted permafrost
conditions are being established as predicted;



checking thermistor data to determine thermal conditions within mine
rock piles to confirm predicted permafrost aggradation/encapsulation
where applicable;



geochemical monitoring; and



identifying water discharge areas (include volume and quality).

D

R
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4.4

PROCESSED KIMBERLITE CONTAINMENT AREAS

4.4.1

Fine Processed Kimberlite

4.4.1.1

Closure Description

T

Processed kimberlite is the material that remains after all economically and
technically recoverable diamonds have been removed from the kimberlite during
processing. Fine processed kimberlite is the processed kimberlite material 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.

AF

Fine PK will be deposited into the Fine Processed Kimberlite Containment (PKC)
Facility from the processing plant for the period up to late Year 5 of operations.
The Fine PKC Facility’s footprint will be contained within Area 2 with a design
storage capacity of 4.0 Mt of fine PK (Figure 3; De Beers 2013a). A cover design
consisting of both coarse PK and mine rock was selected for the Fine PKC
Facility.
Following Year 5, fine PK will be directed to the pits as mining activities in these
pits end (De Beers 2013a). The schedule for deposition of the fine PK is
presented in Table 4.

D

R

The Fine PKC Facility is the largest potential contributing source of phosphorus
to Kennady Lake. De Beers is committed to returning Kennady Lake to a state
that is similar to its baseline condition, albeit slightly more productive, which will
support a functioning aquatic ecosystem that possesses populations of lake trout,
northern pike, and Arctic grayling, and traditional and non-traditional uses. It is
expected that Kennady Lake will remain oligotrophic in the long-term maximum,
with total phosphorus concentration of less than 0.010 milligrams per litre [mg/L])
as a result of a combination of mitigation strategies established during mine
operations. These mitigation strategies include a mine rock cover and surface
grading on the Fine PKC Facility at closure to limit infiltration and encourage
surface runoff, and underwater storage of fine PK in the mined-out Hearne Pit
reducing the footprint of the Fine PKC Facility. Placement of fine PK into the pits
will allows for progressive reclamation of the Fine PKC facility in Area 2 to be
completed prior to closure (after Year 5).
Other fine PK storage alternatives considered are presented in the detailed
Alternatives Analysis Report (De Beers 2012c). Generally, other options
considered varied in the footprint of the ultimate Fine PKC Facility and the
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volume of fine PK deposited into the open pits. It is important to note that fine PK
will only be stored in the mined out Hearne Pit.
Table 4

Processed Kimberlite Deposition
Fine Processed Kimberlite (Mt)

9
10
11
Total

Total

Mined-out
Hearne Pit

0.1
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

0.1
0.9
0.9
0.9
0.9
0
-

0.9
0.9
0.9
0.9

0.3
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1

0.3
2.1
2.1
2.1
1.9
1.2
0.3
-

0.2
0.9
0.7
-

1.1
2.1
2.1

0.9
0.9
0.9
10.0

3.7

0.9
0.9
0.9
6.3

2.1
2.1
2.1
23.4

10.0

1.8

2.1
2.1
2.1
11.6

Total

T

-1
1
2
3
4
5
6
7
8

Placed with
Mine Rock or
Mined-out
Pits

Fine PKC
Facility

AF

Year

Coarse and Grits (Mt)
Dyke
Coarse PK
Construction
Pile
and
Reclamation

Note: The timing, location, sequence and volume of PK waste stream production and deposition will vary according to
operational requirements.
Source: De Beers 2013a, Section 7, Table 7.4-1.

Mt = million tonnes; PK = processed kimberlite; PKC = processed kimberlite containment; - = no kimberlite to deposit.

Environmental Monitoring

R

4.4.1.2

Monitoring and maintenance programs during construction and operations is
provided in the Mine Rock and Processed Kimberlite Management Plans (De
Beers 2013d). It is expected that monitoring and management for closure and
post-closure for the mine rock piles and overburden storage facilities will include:

D



periodic dam safety and stability reviews of structures that remain after
closure;



inspection of seepage collection systems for water quality flows;



inspections and maintenance of dam structures and/or spillways
associated with processed kimberlite over the long term;



checking for degradation or aggradation of permafrost for fine
processed kimberlite containment;



monitoring of the Fine PKC Facility site water quality to confirm closure
targets; and



assessing dust dispersion and vegetation uptake with wind dispersion of
fine PK.
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Coarse Processed Kimberlite
Coarse PK is a fine gravel waste material created during the diamond recovery
process with a particle size of 0.25 mm to 6 mm (De Beers 2013a).
Approximately 23.4 Mt of coarse PK will be produces during the life of the mine
(De Beers 2013a)

Closure Description

T

4.4.2.1

AF

After dewatering, 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 area adjacent to the
planned process facility (Area 4) will be used for the on-land Coarse PK Pile.
The design storage of the pile is approximately 5.2 Mm3, which is equivalent to
the estimated volume of the coarse PK produced up to early Year 5. The Coarse
PK Pile will have side slopes of 4H:1V. Coarse PK material produced in later
years will be placed with mine rock in the mine rock piles, within the mined out
pits, or used in construction/reclamation activities..

R

The Coarse PK Pile will be progressively reclaimed during operations, which may
include reprocessing of the material to extract small diamonds. The pile will be
shaped and covered with a layer of mine rock to limit surface erosion. Final sideslopes of the coarse PK pile will be 4H:1V and the maximum elevation will be
within a final facility height of 30 m (De Beers 2013a).

D

Later in mine life (after Year 5), coarse PK will be placed either within the West
Mine Rock Pile, or the mined-out pits (De Beers 2013a). Excess coarse PK may
be stored in mine rock piles, or, depending on geochemical properties, may be
used for on-site construction. 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 2013a).
Other coarse PK storage alternatives considered are presented in the Detailed
Alternatives Analysis Report (De Beers 2012c). Generally, other options
considered various locations and sizes for the Coarse PK Pile.

4.5

WATER MANAGEMENT/FINAL SITE DRAINAGE
This section describes the following activities that will take place during the
closure phase of the Mine:


restoration of Kennady Lake; and
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site-wide drainage and linkages to surrounding watersheds.

General guidance to the water management facilities provided in regulations and
guidelines is as follows:



stabilize and protect from erosion and failure for the long term; and



maintain controlled release from water dams, ditches, and all points of
water discharge to the environment.

Closure Description

T

dismantle and remove and/or dispose of as much of the water
management system components (e.g., dykes, diversions; Figure 4) as
possible and restore natural or establish new drainage patterns;

AF

4.5.1



Water management is a key component of the Mine because the diamond
bearing kimberlite pipes are mainly located under Kennady Lake. The lake will be
de-watered during construction, and subsequently re-filled following mining.
Water quality will be closely monitored during operations and the re-filling
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.

R

After the planned within-lake reclamation activity has been completed, such as
the construction of any fish compensation habitat and the decommissioning of
roads, diversion channels, and pipelines, the refilling of Areas 2 to 7 of Kennady
Lake will begin.

D

Following operations, in-lake dykes will be breached, to below the expected
restored lake level of approximately 420.7 metres above sea level (masl), to
allow flooding of the Tuzo Pit area. This will allow high TDS water in Area 6 and
the WMP to drain into the bottom of Tuzo Pit, which will be effectively isolated in
the pit as it will be overlain by low TDS lake water when the lake is refilled (the
deeper higher TDS water will be much denser than the overlying low TDS
waters, and will therefore establish stable meromictic conditions). Natural runoff
from the Kennady Lake watershed and supplemental pumping from Lake N11
will be used to refill Kennady Lake. It is expected to take approximately twelve
years to refill the lake to the original water levels.
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The temporary diversion dykes in the upper watersheds A, B, C, D, and E will be
breached to allow flow to enter and refill Kennady Lake (Figure 5) once water
quality in the refilling lake is determined to be acceptable to support fish.
Kennady Lake will ultimately be restored to the baseline water levels.
Figure 5

Diagram of Water Management during Closure

Area 1

A1

T

e
yk
D

N11 Active Refill

D & B Watersheds

AF

E Watershed

Dyke L

Fine PKC Facility
(Area 2)

Areas 3 and 5

Area 1 Reconnected

Area 6

Area 4

Legend:

Discharge/Recharge

Area 7

Unobstructed flow between areas

Source: De Beers 2013a, Section 9, Figure 9.7-1.

R

PKC = processed kimberlite containment.

D

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 and Aboriginal
Parties. If monitoring indicates that water quality is not acceptable in Kennady
Lake, De Beers have 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.
Supplemental water will be pumped from Lake N11 to Area 3 during the early
high-water season. Pumping will typically begin in June and end in July,
although it may extend into August depending on the mine schedule. Planned
pumping sites will be set accordingly to prevent the total annual outflow from
Lake N11 from dropping below the one-in-five-year dry condition. In years where
the Lake N11 outflow is forecast to naturally fall below the one-in-five-year dry
condition, no pumping will occur. The total annual diversion from Lake N11 will
be in the order of 3.7 million cubic metres per year (Mm3/y), which represents no
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more than 20% of the normal annual flow from Lake N11. The 20% cut-off will
be used to ensure that sufficient water remains in Lake N11 to support
downstream aquatic systems in the N watershed. During the restoration of
Kennady Lake, runoff from the Fine PKC Facility, mine rock, and Coarse PK
piles, plant site, and airstrip will flow to the lake and be used to assist in refilling.

T

Once Areas 3 through 7 are refilled to the same elevation as Area 8, and the
water quality within the refilled lake meets water quality benchmarks, the in-lake
portion of Dyke A will be removed. The breaching and removal of Dyke A will be
undertaken using heavy machinery, such as long-armed backhoes. Explosives
will be used only if necessary. The refilling of Kennady Lake, and its
reconnection with the downstream watersheds, will then be completed.

AF

Other water management strategies for the closure and reclamation stages of the
Mine were considered as presented in the Detailed Alternatives Analysis Report
(De Beers 2012c). Generally, the alternatives focussed on allowing the lake to
refill naturally, rather than augmenting refilling through pumping.
The progressive reclamation strategy will be extended to the water management
of Kennady Lake, where portions of the lake are isolated and allowed to refill to
natural water levels as early as possible. For example, pumping pit water from
the pits will stop in Year 8. These steps will help fill the pits with water prior to
Mine closure, which will accelerate the refilling of Kennady Lake.

D

R

De Beers is 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 postclosure. De Beers has also committed to look for opportunities to restore Area 7
earlier in the mine plan.
De Beers agrees that a key element of the closure planning process will be to
identify potential mechanisms through which full lake mixing could occur and to
provide mitigations that enhance chemocline stability during the refilling process.
Monitoring of the reestablishment of aquatic environment in the refilled lake will
be included as part of the AEMP.
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Environmental Monitoring

T

The water quality in the open pits and at a number of locations in Kennady Lake
will be monitored as Kennady Lake is refilled. This monitoring will be an
important component of the Surveillance Network Plan (SNP) and Aquatic
Effects Monitoring Program (AEMP) programs during the closure and postclosure phases. Monitoring data from the pits, and the refilling Kennady Lake, will
be assessed and compared to water quality projections.
The key objectives of the surface water quality component of the AEMP during
closure and post-closure phases will be as follows:



to evaluate the accuracy of the predictions made in the EIS and other
submissions to the Board regarding effects on surface water quality;



to assess the efficacy of impact mitigation strategies proposed in the
mine plan to minimize the water quality effects of the Mine;



to provide the data necessary to inform adaptive management to reduce
or eliminate Mine-related effects; and



to recommend any necessary and appropriate changes to the water
quality component of the AEMP for future years.

INFRASTRUCTURE AND BUILDINGS

R

4.6

to evaluate short- and long-term changes to surface water quality in
lakes as a result of the Mine;

AF



D

Prior to demolition, buildings and equipment will be inspected so that potentially
hazardous materials are correctly identified and flagged for appropriate removal
and disposal. All equipment will be drained of fluids and cleaned so that
potentially hazardous materials are not placed within the inert materials landfill.
Before beginning these activities, the appropriate authorizations for the nonhazardous waste disposal site will be obtained as required from the relevant
regulatory agencies that deal with land leases and water use, such as the
MVLWB and AANDC.
All remaining site infrastructure (e.g., airstrip and reclamation camp) will be
removed after the water level in the planned reclamation areas of Kennady Lake
has been restored. Monitoring of the Mine site will continue after lake refilling
until it is shown that the Mine site and Kennady Lake meets all regulatory closure
objectives.
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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.

T

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.

4.6.2

AF

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 (De
Beers 2013e). The equipment and materials will be shipped to appropriate
disposal, recycling, or salvage facilities on the next available winter road.

Inert Solid Materials

R

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 in the inert materials landfill within the
mine rock pile or into the mined-out Tuzo Pit (De Beers 2013f). The landfill will
be above the water level of the re-filled Kennady Lake. The deposited materials
will then be covered with a layer of non-reactive mine rock.

D

All above-grade concrete structures will be demolished, and any remaining
below-ground footings/foundations covered with till or rock. Demolition concrete
will be placed in the inert materials landfill.

4.6.3

Potentially Contaminated Soil and Hazardous Materials
The potential for ground contamination around the maintenance building and
other structures will be assessed. Assessed areas will include the airstrip deicing area and fuel storage pad, fuel storage area, processing plant, power plant,
accommodations complex, service complex, waste management facilities
(including land farms), 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 2013g), to
remediate hydrocarbon affected soils, which will be implemented as necessary
such that soils will be treated in advance of closure. At closure, any
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contaminated soils will be excavated and either permanently encapsulated in a
secure area, treated on-site to an acceptable standard, or stored in appropriate
sealed containers for off-site shipment and disposal.

4.6.4

T

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 2013f). Generally, hazardous materials will be
retrieved directly by licensed companies specializing in the handling of these
materials.

Process Facility

AF

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.

R

When the milling circuit has been cleaned out, the interior of the building will be
washed. All potentially hazardous materials, such as hydrocarbons, chemicals,
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. Specific materials will be dealt with as follows:

D



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.
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At closure, a 1 to 2 m cover of mine rock will be placed over the wastes
in the inert materials landfill.

Power Plant

T

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.

4.6.6

AF

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.

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.

R

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.

D

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 either removed from
site for salvage or demolished.

4.6.7

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. Nonneeded 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.

De Beers Canada Inc.

Gahcho Kué Mine
Conceptual Closure and Reclamation Plan

4.6.8

- 33 -

November 2013
DRAFT Version 1

Fuel Storage

T

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.

4.6.9

AF

Before the permanent tanks are dismantled, any remaining inventory will be
withdrawn. Steel plate sections and distribution system components will be
washed and 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.

Transportation Corridors and Airstrip

R

Site roads not required for post-closure maintenance and monitoring will be
decommissioned and reclaimed at the end of the closure phase; the rest will be
reclaimed at the end of post-closure monitoring period. Post-closure access to
the 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.

D

The airstrip will be reclaimed near the end of the site closure phase of the Mine.
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 natural re-vegetation. Where erosion or sedimentation
is a concern, the surface will be re-contoured. Culverts or stream-crossing
structures will be removed, and natural drainage re-established.

4.7

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 2013a,e,f,g).
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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.

T

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 then be placed over the
site, and the area will be re-graded to blend with the surrounding topography.

Quarries

The reclamation of any quarries (none currently envisioned) will involve removing
all mobile and stationary equipment, and then stabilizing and contouring the
surface of the quarries to blend with the surrounding landscape. Quarries will be
decommissioned at different times during the operation of the Mine. Those used
primarily for construction will be reclaimed early in the operations of the Mine.
The remaining quarries will be reclaimed at the end of operations. For the most
part, mine rock will be used as the source of aggregate production minimizing the
need for quarries.

D

R

4.7.2

AF

Operation of the landfill will include the regular placement of a 2 m cover of nonreactive mine rock over the deposited wastes. Upon closure of the site, all
remaining waste materials will be covered with a layer of non-reactive mine rock.

De Beers Canada Inc.

Gahcho Kué Mine
Conceptual Closure and Reclamation Plan

- 35 -

November 2013
DRAFT Version 1

5

TEMPORARY AND INDEFINITE SHUTDOWN

5.1

DESCRIPTION

5.2

T

The Mine operation is planned to be continuous for the full proposed operating
period. However, the mine may need to shut down temporarily or indefinitely due
to economic, environmental and/or social factors. The plans for both of these
shutdown periods are discussed below.

TEMPORARY SHUTDOWN

AF

Temporary shutdown occurs when a mine ceases operations with the intent to
resume mining activities in the near future. Temporary shutdown could last for a
period of weeks or for several years based on economic, environmental, and
social factors (De Beers 2012d). The objective of temporary shutdown is to
ensure ongoing protection of the environment and regulatory compliance during
the shutdown period. Measures deemed necessary will depend upon the
duration and extent of site activities/presence during the temporary shutdown. It
is anticipated that water management facilities will function at the same level
during temporary shutdown periods as in operations.

R

The following summarizes the measures that will be taken as required during of a
temporary shutdown:
Post warning signs and fences or berms as needed around the open pit
perimeters.



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



Environmental monitoring and sampling will continue at regular intervals
as set out in the mine operations and monitoring program.



Routine geotechnical stability monitoring and maintenance will continue
at a reduced rate compared to that conducted during operations. The
open pit areas will be inspected routinely to check for rock falls, changes
to groundwater inflows and overall integrity.



All mobile equipment except for small service equipment required for
open pit inspections will be removed and placed in secure onsite
storage.



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

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



An inventory of chemicals and reagents, petroleum products, and other
hazardous materials will be conducted and secured appropriately or
removed if required.



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



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



Monitoring of water quality of the water management pond and other
SNP stations will continue as scheduled as per during operations.



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

AF

T



Minimum staffing levels will be maintained to carry out care and
maintenance.



The camp will be operated at reduced staffing level.



Critical facilities (plant and camp) will have nominal heat to prevent
freezing of the facilities and possible damage.



Water treatment operations will continue as needed.



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

R





INDEFINITE SHUTDOWN

D

5.3

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 2012e) and as
per Socio-Economic Agreement.

Indefinite shutdown is a cessation of mining and processing operation for an
indefinite period of time greater than twelve months. The intention is that the
mine will resume operations as soon as possible after the cause for the indefinite
shutdown has been addressed. The site must maintain safety and environmental
stability during this time. Possible causes for an indefinite shutdown include
prolonged adverse economic conditions (e.g., severe economic strains to the
diamond markets, as occurred in 2008, could cause reductions and/or temporary
suspensions in mine production [De Beers 2012d]), or mining and processing
productivity influences (e.g., extended labour disputes).
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The following summarizes the measures that will be taken as required during of
an indefinite shutdown:
Minimum staffing levels will be maintained to carry out care and
maintenance.



The camp will be operated at reduced staffing levels.



Environmental and geotechnical monitoring and sampling will continue
at the regular level as set out in the mine operations and monitoring
program.



Monitoring of the pumps in the open pits will continue and the pits will be
maintained in a dry condition to maintain dry, stable pit slopes.



Any exposed potentially acid generating (PAG) material will be
encapsulated within non-acid generating (non-AG) material as detailed
in the geochemistry plan.

AF

T



The working face of the waste rock pile slopes will be graded to ensure
stability and to promote drainage to the surface water drainage system
adjacent to the waste rock storage facilities.



If shutdown is for labour reasons, the Coarse PK Pile, Fine PKC Facility,
Mine Rock piles and overburden storage facilities will be monitored and,
if needed, labour force will be worked with to ensure that any short term
environmental concerns are addressed.



The dikes will be monitored and maintained, and none of the dikes will
be breached.



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



Processed kimberlite and water distribution lines will be drained or
emptied, flushed with water, and allowed to drain. The lines will be
removed and placed in a secure lay down area to reduce impacts on
wildlife.

D

R





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

With respect to permanent closure, De Beers will meet legislative requirements
and will collaborate with the GNWT and maintain engagement with Aboriginal
Parties leading up to permanent closure to ease employee transition to new jobs
(De Beers 2012e,f). De Beers has committed to engagement with Aboriginal
Parties through the Mine phases in the development of the closure plan (De
Beers 2012g).
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6

COMMUNICATION AND ENGAGEMENT

6.1

COMMUNICATION AND ENGAGEMENT

AF

T

De Beers will engage and communicate with local regulators and Aboriginal
Parties throughout the life of Mine in an effort to maximize potential benefits to
communities, and to mitigate potential negative effects. This engagement and
communication will continue into closure. De Beers is currently in negotiations
with six Aboriginal Parties to develop a collaborative forum to inform monitoring
and management plans including closure. The Engagement Plan and
Implementation Update (De Beers 2013b) has been developed to support the
Type A Water Licence and Land Permit applications. This Plan was developed
according to the MVLWB (2013) Engagement Guidelines for Applicants and
Holders of Water Licences and Land Use Permits.

R

In addition, the Plan is consistent with the De Beers Best Practice Principles (De
Beers 2012h) that require the proponent (i.e., the Mine), during mine closure, to
prepare and regularly review the mine closure plan. Mining facilities must ensure
that adequate resources are available to meet closure and rehabilitation
requirements. There must also be regular engagement with local Aboriginal
people, communities, employees, and regulators, regarding mine closure and
rehabilitation plans. Land disturbed or occupied by mining facilities shall be
rehabilitated with the objective of establishing a sustainable native ecosystem or
other post-mining land use developed through engagement with regulators and
Aboriginal Parties in the mine closure planning process.
Community engagement will:

D



ensure the interests and development aspirations of affected
communities are considered in major mining decisions in the Mine’s
lifecycle, including closure;



seek broad community support for proposals;



occur in an inclusive, equitable, culturally appropriate and rightscompatible manner;



ensure that rights-compatible complaints and grievance mechanisms
are made available and communicated to affected communities; and



maintain records of grievances raised, investigation processes and
outcomes.
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De Beers is committed to carrying out meaningful consultation and dialogue
regarding closure with Aboriginal Parties, and regulators, and refining the CRP
accordingly to reflect the lessons learned and the valued input that will result
from this consultation and dialogue.

6.2

SOCIO-ECONOMIC EFFECTS UPON CLOSURE

Environmental Design Features and Benefit
Enhancement

The measures described in Sections 12.4.2 to 12.4.9, 12.6.1 and 12.7.1 of the
2010 EIS (De Beers 2010) for employment, contracting and education and
training include a number of elements that are intended to maximize sustained
benefits to communities. In addition, the overall objective of many of the other
socio-economic management measures described in Sections 12.4.10 to
12.4.18, 12.6.2, 12.6.3 and 12.7.2 to 12.7.6 of the 2010 EIS (De Beers 2010) is
to contribute to sustainable development over the longer term. Although the final
closure of the Mine will inevitably result in dislocation, mitigation as described
below is expected to attenuate the extent of any dislocation:

R

6.2.1

AF

T

Socio-economic effects of final closure include the conclusion of employment and
contracting opportunities created over the life of the Mine (i.e., 15 years including
construction, operations, and interim or active closure), and the consequent
negative social effects of an economic downturn. In the process of enhancing
access to economic opportunities during the life of the Mine, consideration must
be given to eventual final closure. The Mine is expected to increase the capacity
of northern labour and businesses to engage in economic activity beyond
closure.

D





Employment: Preferential employment, training and culturally sensitive
employment practices that contribute to job performance, satisfaction,
retention and advancement for people in NWT. This, and the inclusion
of preferential employment as a criterion for evaluation of bids from
contractors, will maintain capacity to continue to participate in the mining
sector. These measures will provide the work experience that will give
people a competitive edge in competing for jobs elsewhere in the
economy.
Education and training: Programs that emphasize not only preparation
of adults for work for the Mine, but that encourage the young to value
education with a view to either employment with De Beers or other
participation in the formal wage economy has implications for long term
employability. In addition, the expectation is that such programs can
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provide motivation to higher education in areas such as health,
education, public security and business administration.



Support to traditional culture: The inclusion in employment and
education and training programs of consideration and support for
individual decisions to combine formal wage employment with traditional
activity and practices contributes to resilience in face of economic
dislocation.

T

Contracting: Preferential contracting, assistance with the development
of business expertise, and including the use of northern businesses as a
criterion for evaluation of bids from De Beers’ supplying businesses, will
build experience and capacity.

Mitigation

AF

6.2.2



In addition, De Beers will continue to report on socio-economic conditions
throughout the line of mine to further detail specific measures that may mitigate
some of the potential for negative effects.

R

In an effort to mitigate closure impacts related to employment, De Beers will
provide employee retrenchment programs, including out-placement services and
employment counselling. De Beers will collaborate with the GNWT leading up to
permanent closure to ease employee transition to new jobs (De Beers 2012e).
For workers to be retrenched during the last years of operations, De Beers will
provide voluntary after hours ‘alternative livelihood’ training programs. De Beers
will engage with Aboriginal Parties regarding the Mine during all phases and will
discuss employee transition to new jobs leading up to permanent closure as part
of its engagement process (De Beers 2012f,g). De Beers has also committed to
on-going engagement with Aboriginal Parties in the development of the closure
plan (De Beers 2012g).

D

De Beers will also secure the Mine site in the interests of public health and
safety, and will advertise these security arrangements widely, to mitigate
potential health effects that might be caused by access to closed facilities and/or
land and water that may still be exhibiting environmental effects.
Following closure, the Mine infrastructure will be removed, the area will be
reclaimed, and the open pits and other areas will be flooded as the water level of
Kennady Lake is returned to conditions similar to baseline. The remaining
change on the landscape will be mine rock and course PK piles. At closure,
transportation corridors and the airstrip will be scarified and loosened to
encourage natural revegetation, and re-contoured where possible. This will
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largely mitigate effects to the visual environment as subsequent changes to
wilderness character for land users.

6.2.3

Premature Closure

Conclusion

It is noted that the socio-economic effects of closure will, to a large extent,
depend on whether or not there are economic alternatives available at the time of
closure, to replace the Mine. This in turn is expected to largely depend on
progress in continuing development of the diamond mining sector in NWT and
the mining sector more generally. Currently, the Ekati and Diavik mines are
expected to finish operations prior to the closure of the Mine. The Ekati mine may
be extended with recent applications submits however this will subject to
regulatory approval. The Snap Lake Mine is expected to continue operations
beyond the life of the Mine. Thus, there is some potential for workers from the
Mine to find similar employment at the Snap Lake Mine or other mines that may
be developed in the NWT.

D

R

6.2.4

AF

T

There is also a possibility for premature closure (temporary or permanent), which
would occur if for any reason the Mine became uneconomical and was expected
to remain so over an extended period. Premature closure by its nature is
unplanned and therefore has more potential for negative effects. Should
premature closure happen early in the life of Mine cycle, many of the expected
benefits to the capacity of labour, businesses and communities to adjust may not
have fully developed, and closure mitigation will not have been well detailed. In
this circumstance, De Beers will work with Aboriginal Parties and government to
agree on appropriate measures to ensure that effects of any premature closure
are managed appropriately.
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CLOSURE COSTS
The Conceptual CRP is based on conceptual level design for many facilities and
correspondingly the proposed schedule and cost estimate is based on the
conceptual closure methods and strategies discussed in the above sections.

T

It is anticipated that the schedule and cost estimate will be refined as the designs
are advanced and the closure methods and strategies are further developed. All
schedules are subject to changes in mine plans and market conditions.

D

R

AF

A closure and reclamation cost estimate has been prepared for the present mine
layout and infrastructure. The estimated cost to close the Mine is will be
submitted following review with AANDC.
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MONITORING AND REPORTING
Upon commissioning of the Mine, De Beers is committed to updating the CRP to
Interim (including updates), and then Final, status according the following
proposed schedule:
Submission of an Interim CRP within 12 months of the issuance of a
Type A Water Licence or as directed by the Board.



Submission of an Updated Interim CRP in Year 5 or as directed by the
Board.



Submission of a Final CRP.

T



CLOSURE AND POST-CLOSURE MONITORING AND
MAINTENANCE
The CRP includes a commitment to adaptive management and monitoring during
all stages of the mine life to demonstrate the safe performance of the Mine
facilities.
Monitoring will identify non-compliant conditions, allow timely
maintenance and planning for adaptive and corrective measures, and enable
successful completion of the CRP (see De Beers 2013h). Monitoring programs
will be initiated during pre-development, construction, and during operations to
provide additional baseline information on which to base the final CRP document.

R

8.1

AF

The proposed timeframes are in line with the AANDC (2007) and MVLWB and
AANDC (2013) guidelines and allow sufficient time to construct, collect and
analyze information between iterations to meaningfully inform the closure
designs of key facilities. During the development of the CRP iterations, De Beers
will continue to engage with the MVLWB, communities and government.

D

Monitoring and maintenance programs that are implemented during the closure
and post-closure phases of the life of Mine will use the data collected during
operational monitoring to assess the performance of the reclamation and closure
procedures. The data collected during post-closure monitoring will allow the
procedures and activities to be adjusted or modified as necessary to confirm
ongoing environmental protection.
The overall objectives of the environmental monitoring plans are to provide
programs to identify and mitigate potential adverse Mine-related impacts, so that
construction and operational activities do not cause any undue harm to water
quality, sediment quality, vegetation, biota, wildlife, and wildlife habitats. The
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monitoring plans provide the basis for integrating monitoring efforts to ensure
compliance with regulatory instruments and agreements.

T

Development of monitoring and maintenance programs is an iterative process
and will be developed in more detail in consultation with communities and
regulators as the Mine advances. The programs will be extensions of efforts
undertaken during the operation phase and may be modified for closure and
post-closure conditions.

D

R

AF

It is anticipated that monitoring and maintenance will be carried out during
closure at frequencies similar to those required during operations. Post closure
monitoring and maintenance will be carried out at a reduced frequency
depending on the results of the monitoring tests.
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Aboriginal Affairs and Northern Development Canada

CCME

Canadian Council of Ministers of the Environment

CRP

Closure and Reclamation Plan

De Beers

De Beers Canada Inc.

DFO

Fisheries and Oceans Canada

EIS

Environmental Impact Statement

Golder

Golder Associates Ltd.

T

AANDC

Indian and Northern Affairs Canada

MVLWB

Mackenzie Valley Land and Water Board

NWT
PK

AF

INAC

Northwest Territories
processed kimberlite

PKC
Project
TDS
TSS
WMP

Gahcho Kué Project

total dissolved solids

total suspended solids

water management pond

UNITS OF MEASURE

R

10.2

processed kimberlite containment

percent

<

less than

>

greater than

ha

hectare

km

kilometre

km2

square kilometre

m

metre

masl

metres above sea level

mg/L

milligrams per litre

D

%

3

million cubic metres

3

Mm /y

million cubic metres per year

Mt

million tonnes

Mm
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GLOSSARY
A coarsely crystalline igneous intrusive rock composed of quartz,
potassium feldspar, mica, and/or hornblende.

Meromictic

Permanent stratification of a lake, where the primary water mass does not
mix with the lower portion.

Mine rock

The rock surrounding an ore body.

Mine rock pile

A general term referring to any accumulation of rock at a mine, including
waste rock piles, ore and low grade ore stockpiles, roads, heap leach
piles, and building foundations.

Oligotrophic

Low productivity in a lake, associated with low phosphorus and nitrogen
concentrations.

Overburden

A general term referring to all soil and broken rock, lying above ore and
waste rock, that can usually be removed without blasting; as mines in soft
sedimentary rock, like coal, overburden can be synonymous with waste
rock.

AF

T

Granite

On-site storage facility for storing processed kimberlite.

Succession

A series of ecological changes by which one group of organisms
succeeds another through stages leading to a climax community.
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Processed kimberlite
containment
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