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PLAIN LANGUAGE SUMMARY
De Beers Canada Inc. (De Beers) is planning to build the Gahcho Kué Diamond
Mine (Mine) in the Northwest Territories (NWT). The mine will develop three
open pits during its operation. Activities during the construction of the proposed
Mine will require management of water quantity and quality to prevent negative
environmental effects and to meet the requirements of the Water Licence.
The water management system is based on the capacity to manage water
effectively within the controlled area boundary, which will reduce the requirement
to actively treat water and reduce the need to discharge water from the controlled
area for a large proportion of operations. This will minimize the impact of the
Mine on the lakes and streams adjacent to, and downstream of, the operation.
The water management system will comprise facilities and practises that are
designed to manage water quantity and quality effectively. The system design is
founded on water management objectives, strategies, and standards based on
sustainable environment and engineering principles. Contingencies for
unexpected events and emergencies are built into the system and are described
in this Plan.
The water management system can be divided into two functional parts:


Mine Water Systems, including facilities related to mining and treatment
of surface runoff that could be affected by mining activities; and



Site Water Systems, including facilities related to process water, potable
water, sewage treatment, and runoff management.

The Plan discusses the Mine’s water management objectives, standards; and
includes the strategies, monitoring and contingency measures required to
achieve the Mine’s water management objectives during the construction phase
of the Mine development.
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Notes/Revisions
Water Management Plan
Submitted with Water Licence and Land Use Permit application
to the Mackenzie Valley Land and Water Board. Includes
Construction, Operation and Closure Phases in one
comprehensive plan that is consistent with the Updated Project
Description with reference to other management Plans (e.g.,
AEMP and EQC)
Construction Water Management Plan
The plan is limited to water management, monitoring, mitigation,
adaptive management associated with construction only (e.g.,
dewatering).
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INTRODUCTION
De Beers Canada Inc. (De Beers) will conduct open pit mining, milling and
associated activities at the Gahcho Kué Mine (Mine), located approximately 280
kilometres (km) northeast of Yellowknife, and approximately 80 km southeast of
the Snap Lake Mine (Figure 1; centered at 63°25’48” N, 109°12’00” W). The
three phases of the life of mine include construction (2 years), operations (11
years), and closure (12+ years). Activities at the Mine will include:


dykes and berms to facilitate the dewatering of Kennady Lake;



open pit mining of the Hearne, 5034 and Tuzo kimberlite pipes;



milling facilities and infrastructure;



ore and low grade ore stockpiles;



a Fine Processed Kimberlite Containment Facility;



a Coarse Processed Kimberlite Containment Facility;



a West Mine Rock Pile;



a South Mine Rock Pile;



deposition of kimberlite and waste rock into the Hearne and 5034 open
pits;



quarrying;



the existing exploration camp, winter access spur road camp, and a
mining camp;



fuel, lubricant, and glycol storage facilities and laydown areas;



explosives storage facilities and use of explosives;



a landfarm;



a landfill;



construction and operation of the winter access road;



site facilities and infrastructure including but not limited to the Water
supply facility, Sewage treatment plant, pipelines, incinerator, site roads,
all-season airstrip and apron, power plant, electrical distribution, and
material storage, and sorting facilities; and



use of equipment, vehicles and machines.

Further details on Mine activities are provided in the Updated Project Description
(De Beers 2013a).
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A draft Water Management Plan was submitted to the Mackenzie Valley Land
and Water Board (MVLWB) in November 2013 to support the Type A water
licence application (De Beers 2013b). As per comments received during the
Public Hearing and draft Water Licence review process, the submitted draft water
management plan was separated into three components based on the operation
phase: Construction Water Management Plan, Operation Water Management
Plan, and Closure Water Management Plan. This plan is the Construction Water
Management Plan (CWMP) for the Mine development. Construction phase
occurs prior plant production and will take approximately two years (Year -2 to
Year -1). The key activities during the construction phase includes Mine
infrastructure construction, dewatering of Kennady Lake, and dyke construction
to facilitate water management.
This document provides a description of water management plan during
construction phase and includes the following:


a discussion of objectives, strategy, roles and responsibilities associated
with water management during the construction phase;



a description of water management for lake dewatering and associated
facilities;



a description of water management for site water, including raw water,
potable water, and sewage water during the construction phase; and



a description of the monitoring and relevant action levels and potential
responses associated with water management at the mine site during
the construction phase.

The basis of this CWMP is for the Mine to consistently meet the water quality
objectives as committed to by De Beers during the Environmental Impact Review
(EIR) Process (e.g., De Beers 2012a), and reiterated in the Mackenzie Valley
Environmental Review Board (MVEIRB) Panel Decision Report (MVEIRB 2013);
that is, “to not allow 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”.
This CWMP will be updated as required during the construction phase to reflect
all implemented and projected changes to the plan, and to incorporate new
information and latest technology, where appropriate.
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PROJECT OVERVIEW
The diamond-bearing kimberlite deposits are located beneath Kennady Lake in
three economic ore bodies, named 5034, Hearne, and Tuzo. The ore extends
from near the bottom of Kennady Lake down to more than 300 metres (m) below
the lake. It 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.
Once De Beers obtains the Type A Water Licence and Land Use Permit,
construction will take approximately two years (Year -2 to Year -1). The
construction period will include installation of the mine infrastructure and the
dewatering of part of Kennady Lake before mining can begin. De Beers plans to
commence dewatering upon issuance of the Type A Water Licence, which is
expected in Q3/Q4 2014. As a result, there will be a period of winter dewatering
which required additional monitoring and action level responses as discussed in
Section 2.2 and in the Aquatic Effects Monitoring Program (AEMP) (De Beers
2014a). The monitoring and action levels were discussed and reviewed with
Parties during the March 2014 AEMP Workshop. It should be noted that winter
dewatering does not represent a change in the overall water balance presented
in Section 2.3
The disturbed areas of the mine site will be isolated from the remainder of the
Kennady Lake watershed by a series of dykes so that flows unaffected by the
Mine will be diverted away from the area that will be disturbed during the
operation of the mine. The diversion of the upper watershed and the isolation of
a large portion of Kennady Lake, where the mine activities will be limited to,
forms the controlled area. Diverting water away from the controlled area will
cause changes to the Kennady Lake watershed including the raising of
Lakes D2, D3, E1, A1, and A2, and a reduction in flow to waterbodies
downstream of Kennady Lake.
Areas 1 through 7 are sub-watersheds located within the controlled area
boundary (Figure 2). The Area 1 sub-watershed includes Lakes A1, A2, A3, and
A9. Areas 2, 4, 6, and 7 are individual sub-basins of Kennady Lake, while
Areas 3 and 5 comprise one large sub-basin. Water within the controlled area
will be isolated from the remainder of the Kennady Lake watershed and
managed. The only outflow from the controlled area will be licensed discharge
from Kennady Lake to Area 8 and/or Lake N11 during construction phase.

De Beers Canada Inc.

Gahcho Kué Mine
Construction Water Management Plan

1.2

-6-

June 2014
Version 2

OVERALL OBJECTIVES
The objective of water management is to minimize the impact of the Mine on the
aquatic ecosystem within the Local Study Area (Kirk Lake watershed), so as to
not allow changes to water quality that could adversely affect the drinkability of
the water, the fish communities (particularly the key species, Lake Trout,
Northern Pike, and 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 (once the lake is reconnected to downstream waters). Based on these
key goals, the plan is to:

1.3



ensure compliance with water licence discharge and monitoring
requirements; and



identify appropriate mitigation, monitoring, and follow-up actions to
minimize the impact of the project on the quality and quantity of water in
the receiving environment.

STRATEGIES
The strategies to implement the aforementioned goals are as follows:


dewater Kennady Lake to the maximum extent possible to safely access
and mine the ore bodies while maintaining a balance with the
downstream flow and water quality regimes;



collect, transport, and treat runoff water, contact water, and camp
domestic sewage;



manage potentially acid-generating materials;



monitor the quality and quantity of all discharges;



utilize passive treatment in the controlled area and only discharge water
when the water quality meets discharge requirements;



adjust water management or treatment practices if monitoring results
indicate that discharge quality does not meet discharge criteria; and



minimize environmental impacts to adjacent and downstream waters
during construction through adherence to water quality discharge criteria
as specified in the Water Licence.
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ROLES AND RESPONSIBILITIES
Roles and responsibilities for water management activities during the operational
and closure phase program are described in Table 1.

Table 1

Roles and Responsibilities for Water Management Activities
Position and Name

Roles and Responsibilities
 Provide adequate resources to support the needs of the team

Mine General Manager

 Meet corporate health, safety, and environmental standards during all
activities of the mine
 Responsible for physical monitoring programs (including dyke
Safety, Health, and Environmental Managers
surveillance, safety inspections and reviews) and environmental
monitoring programs
 Provide overall direction on the remediation of environmental issues
Permitting/Environmental Superintendent
 Provide follow-up with regulatory / licensing reporting requirements.

Environmental Coordinator

 Develop and/or recommend the sampling program to identify and
monitor possible contaminant levels
 Interpret data relative to the monitoring programs and implement
adaptive management practices
 Suggest potential sample collection points and analytical requirements
 Monitor water movement with the operational system of sumps or
water management pond (WMP) to ensure short and long term
adherence to the Water Licence
 Responsible for maintenance of adequate water levels, in coordination
with the Safety, Health, and Environmental Manager and Maintenance
Manager

Environmental Technician

 Support the Environmental Coordinator
 Collect samples, coordinate the sampling and monitoring program for
the collection and analysis of samples to identify and monitor possible
contaminant levels

Maintenance Superintendent

 Identify and provide adequate maintenance plans and processes
 Responsible for all required repairs/replacements of mine
infrastructure, including mechanical/electrical services and repairs
 Responsible for inspection and maintenance of pumps, pipelines, and
instrumentation

1.5

RELATED DOCUMENTS
Documents within the Application package of this Type A Water Licence and
Land Use Permit, which support this Construction Water Management Plan
include the:


Adaptive Management Plan (De Beers 2014b) ;



Draft Groundwater Monitoring Program (De Beers 2013c);



Aquatic Effects Monitoring Program Design Plan (De Beers 2014a);



Erosion and Sediment Management Plan (De Beers 2014c);
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Processed Kimberlite and Mine Rock Management Plan (De Beers
2014d);



Explosive Management Plan (De Beers 2014e) ;



Geochemical Characterization Plan (De Beers 2014f)



Emergency Response and Spill Contingency Plan (De Beers 2014g);
and



Waste Management Plan (De Beers 2014h).

COMMITMENTS
The CWMP serves to meet the requirement of the commitment table below
(Table 2). The commitment table also indicates where these requirements are
addressed in the plan.
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Summary of Commitments for Water Management

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

(a) Traditional water uses in Lake N11 (outside of the initial dilution zone) and in all waters downstream of
Kennady Lake should not be affected by Gahcho Kué mining activities throughout construction, operation
and reclamation of the mine. Post-closure conditions in all waters in the region, including the refilled
Kennady Lake, shall support all traditional water uses. Traditional water uses include:

drinking the water
harvesting and consuming fish

Gahcho Kué Project Updated
Commitment List, April 22, 2014

tonstruction Water
Management Plan. Will
incorporate into
Operational Water
Management Plan and
Closure Water
Management Plan
(Future)

This means that:
(b) Throughout all project stages (construction, operations, closure and post-closure) the Gahcho Kué
Project should be designed and managed by De Beers so that the following water quality objectives in Lake
N11 or any waters downstream of Kennady Lake are met:

water quality changes due to Project activities will not substantially alter the suitability of waterbodies
to support viable aquatic ecosystems; and
water quality changes due to Project activities will not substantially alter fish health, abundance or
diversity or impact the ability of traditional users to harvest or consume fish.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Construction Water
Management Plan. Will
incorporate into
Operational Water
Management Plan and
Closure Water
Management Plan
(Future)

(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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Closure Water
Management Plan
(Future)

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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)

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

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Closure Water
Management Plan
(Future)
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

De Beers commits to developing and implementing a downstream flow mitigation plan.
One aspect of follow-up monitoring required in the downstream waterbodies is to define an appropriate
mitigation flow regime to augment flows downstream of Kennady Lake during operations and refilling.
The key aspects of this monitoring will be to better define an appropriate spring spawning flow for Arctic
grayling, including determining the flow at which barriers to fish migration no longer exist, and defining a
suitable flow for Arctic grayling rearing.
The mine plan, does not contemplate the construction of excavated diversion channels from the raised
lakes to the N watershed. However, as described in Section 8.10.3.3 of the EIS Update, the new stream
channels will be evaluated to make sure that they provide spring spawning and rearing habitat for Arctic
grayling and allow the seasonal passage of fish between lakes that approximates natural conditions.
These streams will be temporary as Dykes E, F, and G will be removed at the end of the operations
period, and the flows returned to Kennady Lake through the original stream channels.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

AEMP,
Operational Water
Management Plan and
Closure Water
Management Plan
(Future)

It is planned that an initial iteration of proposed water quality benchmarks for Lake N11 during operations
and Kennady Lake in post-closure and rationale will be prepared as a technical memorandum to the
MVEIRB in 2012, which will form the basis for detailed consultation with government agencies and
communities.
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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

EQC Reports, Golder
2014.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Waste Management Plan

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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

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 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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Closure Water
Management Plan
(Future)
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

It is anticipated that water quality in the controlled area (e.g., water management pond) and receiving
waters will be monitored during operations to compare to EIS predictions

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)

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

Gahcho Kué Project Updated
Commitment List, April 22, 2014

SNP – MV2005L2-0015
Operational Water
Management Plan and
Closure Water
Management Plan
(Future)

During construction and operations, pumped discharge from Kennady Lake will only occur while
regulatory requirements, including total suspended solids (TSS) concentrations, in the discharge are met.
Discharge will be sampled regularly to monitor for compliance with TSS discharge limits to be specified by
the Mackenzie Valley Land and Water Board in the water license, which will be required before the Project
can operate.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2 and
Operational Water
Management Plan
(Future)

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

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan and
Closure Water
Management Plan
(Future)
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Release of sediment during construction of dykes in the A, B, D and E watersheds may change water and
sediment quality, and affect fish habitat and fish:
Changes to permafrost conditions in the flooded shoreline zone of the raised lakes due to increased water
levels may lead to erosion and affect fish habitat:
Alteration of water levels in Lakes A3. D2, D3, and E1 may result in shoreline erosion, re-suspension of
sediment and sedimentation, and affect water and sediment quality, fish habitat and fish:
Alteration of the A, B, D and E watershed areas and flow paths may change flows, water levels, and
channel/bank stability in the Kennady Lake watershed, and affect water and sediment quality, fish habitat
and fish:
 all mine rock used to construct the dykes will be Non-acid generating (NAG)
 construction of dykes will raise the water level in various areas and subsequently create new fish
habitat
 cobble and boulder placement to reduce erosion potential
 silt curtains will be placed upstream and downstream of the construction area to control the release
of suspended sediments
 implementation of a quality assurance program during construction of each of the dykes so that
construction-sensitive features of the design are achieved; the specific requirements and testing
frequencies for the quality assurance process will be set out in the Construction Specifications
prepared during final designs
 monitoring of the performance of the dykes throughout their construction and operating life;
instrumentation including piezometers, thermistors, and survey monitoring markers together with
systematic visual inspection will provide early warning of many conditions that can contribute to
dyke failures and incidents
 active monitoring and maintenance plan for the new shorelines associated with the raised lakes
Diversion outlet structures will be designed and managed to provide an outflow rating curve that
approximates the natural outflow rating curve, to the extent possible, during construction and operations.
The channels will be evaluated and mitigation applied as necessary to prevent erosion and to maintain
stability in permafrost, and to provide fish passage and spawning habitat between the re-aligned lakes.
Furthermore, a monitoring and mitigation program for the raised lakes will be incorporated in an adaptive
management plan for shoreline erosion. For water quality, preparation of the areas to be flooded will be
undertaken, where necessary, to limit the potential for long-term nutrient and metals releases to the lakes
and mercury methylation.

De Beers Canada Inc.
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Corresponding Section
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Document(s)
Dyke Construction
Management Plan,
Construction Water
Management Plan, and
Processed Kimberlite
and Mine Rock
Management Plan

Gahcho Kué Mine
Construction Water Management Plan

Table 2

- 13 -

June 2014
Version 2

Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

Erosion of lake-bottom sediments in Lake N11 and Area 8 from pumped discharge may change water
quality and fish habitat in downstream waterbodies, and affect fish habitat and fish:
 pumped discharge to Lake N11 and Area 8 will be directed through properly designed
outfalls/diffusers to prevent erosion
The end-of-pipe discharge points for the lake dewatering operations will be placed at relatively deep water
locations in Lake N11 and Area 8 so as to minimize the potential impact to lake bottom sediments.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

Release of sediment to Area 8 during the construction of Dyke A may change water and sediment quality,
and affect fish habitat and fish:
 silt curtains will be placed upstream and downstream of the construction area to control the release
of sediment to Area 8
Some general considerations in the use of turbidity barriers in dyke construction are presented in Page 8128 of 2011 EIS Update (De Beers 2011). In the event that TSS concentrations approach monitoring
thresholds, construction activities will be temporarily curtailed and additional measures would be
implemented to meet the water quality requirements in Area 8. These contingency measures would
include 1) installing additional rows of the turbidity barriers, 2) constructing a temporary filter berm to
retain the excess suspended solids and allow the clean water to pass through, or 3) pumping the water
with excess TSS to a temporary polishing pond.
De Beers commits to develop and implement minimum water level thresholds in Area 8 during construction
and operation, as well as Lake N11 during closure. In Area 8, winter water withdrawals from Area 8 for
potable water will meet the Fisheries and Oceans Canada (DFO) Protocol for Winter Water Withdrawal
from Ice-Covered Waterbodies in the Northwest Territories and Nunavut. In Lake N11, planned pumping
rates during open water conditions will be set accordingly to ensure that the total annual discharge from
Lake N11 does not drop below the 1-in-5 year dry condition.
Hydrological monitoring will be conducted as part of the project, both for operational decision-making with
respect to the water management plan, and also as part of the AEMP. Staff gauges will be installed to
monitor water levels to protect littoral habitat; this was identified in the response to Round 1 Information
Request DFO&EC_61 for Area 8. If changes to water levels are greater than predicted (e.g., water levels
approach benchmarks developed as part of the AEMP), then adaptive management will be applied, as
appropriate.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Dyke A Construction
Management Plan

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Sections 2.2 and 2.4

De Beers Canada Inc.

Gahcho Kué Mine
Construction Water Management Plan

Table 2

- 14 -

June 2014
Version 2

Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

During operations, Project activities associated with the water management plan will be designed to
discharge site water to downstream waterbodies only when specific water quality criteria are met. During
operations, water for use in the processing plant will be sourced from the WMP and recycled to the
greatest extent possible.
Parameters for discharge, mixing zones and monitoring points will be determined and regulated as part of
the water licensing process.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)

Dewatering of Kennady Lake to Lake N11 and Area 8 may change flows, water levels, and channel/bank
stability in downstream waterbodies, and affect water quality, fish habitat and fish:
 pumped discharge to Lake N11 and Area 8 will only occur while water quality discharge criteria are
met
 discharge from Area 7 to Area 8 is proposed to cease after Year 2, when water levels in Area 7 drop
to a level that turbidity levels exceed discharge criteria
pumped discharge will be directed to the lake environment in Lake N11 and Area 8, and not directly to
outlets, to attenuate flow changes

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

To manage water that has higher levels of TSS, flocculants may be added through an in-line treatment
process; for example, water that can no longer be pumped from Area 7 to Area 8 will be pumped to Areas
3 and 5 through a pumped system with in-line flocculation to minimize TSS in Areas 3 and 5 to allow for
dewatering of this area to the maximum extent possible.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

De Beers is committed to undertaking regular monitoring and follow-up testing of water quality and aquatic
health during the Project. Sub-lethal toxicity testing will be undertaken during operations to assess
predictions in the 2011 EIS Update that effects from water quality to aquatic communities will be
negligible. Toxicity testing with sensitive, native organisms will be conducted.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

De Beers will be monitoring the water quality during the mine operations to verify the water quality
modelling projections presented in the 2012 EIS Supplement and commits to continue to develop
contingency plans for the operational and closure stages of the Project such that they can be
implemented as needed.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)

Ice thickness will be routinely measured and included in the database [of information pertaining to fish
overwintering habitat] , along with other relevant data parameters as part of on-going winter water quality
data monitoring programs, including the AEMP once implemented .

Gahcho Kué Project Updated
Commitment List, April 22, 2014

AEMP

De Beers commits to develop and implement an operational Flow Mitigation Plan.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

The operational monitoring [Flow Mitigation] plan will include details regarding scenarios about
consecutive dry or wet years to develop operational protocols that De Beers will follow to provide
protection to the downstream fish populations. These protocols will be developed in consultation with
regulators.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Operational Water
Management Plan
(Future)

De Beers commits to utilizing in situ flocculation and other applicable best management practices to
minimize the risk of sediment-laden water affecting downstream habitats.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Section 2.2

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.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Closure Water
Management Plan
(Future)

De Beers agrees to separate the previously submitted Water Management Plan into three components,
including a Construction Water Management Plan, an Operational Water Management Plan, and a
Closure Water Management Plan.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Construction Water
Management Plan
Operational Water
Management Plan
(Future) and Closure
Water Management Plan
(Future)

De Beers agrees to undertake a survey to develop a site-specific relationship between turbidity and TSS.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Dyke A Construction
Management Plan

De Beers will perform weekly inspections of structures designed to withhold, retain, or divert Water or
Waste, which will be carried out on-site personnel, as directed by a Professional Engineer.

Gahcho Kué Project Updated
Commitment List, April 22, 2014

Final Detailed Design
(Construction) Plan,
Dyke A (and others),
2014

ENR recommends that a Construction Water Management Plan be submitted to the Board for approval 60
days prior to the commencement of de-watering activities.

Intervention Response Table

Construction Water
Management Plan

ENR recommends that an Operational Water Management Plan be submitted to the Board for approval
prior to Year 1 of operations that covers aspects of Water Management during operations including the
Water Management Pond.

Intervention Response Table

Operational Water
Management Plan
(Future)
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

ENR recommends that a Closure Water Management Plan be submitted to the Board for approval prior to
Year 11 of operations that covers aspects of Water Management and the refilling of Kennady Lake.

Intervention Response Table

Closure Water
Management Plan
(Future)

ENR recommends that a key element of the closure planning process, during operations, should be to
identify and develop methods to reduce the period of time required for recovery of the WMP. This should
include pumping the entire contents of the WMP to Tuzo pit to reduce the time to close Kennady Lake and
return it to a sustainable ecosystem.

Intervention Response Table

Closure Water
Management Plan
(Future)

Recommendation EC-3.3: With respect to water quality, EC recommends the establishment of (1) predefined action levels or triggers and (2) pre-defined preliminary alternative monitoring, mitigation or
management actions. EC agrees with AANDC’s response to Commitment 20 and recommends the
adoption of AANDC’s recommendations. Specifically, EC recommends the establishment of monitoring
and action levels / triggers as for the following management plans or subsections within management
plans:

Intervention Response Table

Section 2.2 and 2.4

• Aquatic Effects Monitoring Plan
• Groundwater Monitoring Plan (notably flow levels)
• Seepage from Waste Rock Piles Seepage quality from PKC Facility
• Sediment and Erosion Management Plan
• Dyke Construction and Management Plan
• Kennady Lake Reconnection EC concurs with the Gahcho Kué Panel that the information provided in
the monitoring and adaptive management plans should demonstrate how the monitoring results will inform
management actions such as changes in mitigation designs, policies and practices; in particular, when
such changes will be required and how they will be implemented in a timely manner. EC recommends that
these details are established during the licensing process.

De Beers Canada Inc.
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)

Intervention Response Table

Section 2.4

We recommend that this item be re-written as:
"The Licensee shall manage Water and Waste in with the objective of minimizing the impacts of the
Project on the quantity and quality of Water in the Receiving Environment through the use of appropriate
mitigation measures, monitoring and follow-up actions as outlined in the Water management plan and
waste Management Plan"

Intervention Response Table

Construction Water
Management Plan

The only objective identified in Part G; Item 1, is to minimize the impacts of the Project on the quantity and
quality of Water in the Receiving Environment through the use of appropriate mitigation measures,
monitoring, and follow-up actions. As stated previously, the specific mitigation measures, monitoring and
follow-up actions should be detailed in the Plan

Intervention Response Table

Sections 2.2 and 2.4

An additional item should be added here of this provision should include the requirement for measuring
pH levels of any water or waste from the Project entering the Receiving Environment.

Intervention Response Table

Geochemical
Characterization Plan

We will separate out a separate Water Management Plan, and a Sediment Erosion Plan that speaks to
just our dewatering activity and our construction activity. And then six (6) months prior to operation, we'll
submit a Con -- Operational Water Management Plan.

Public Hearing, Day 1 Transcripts,
V. Chisholm

As per requirement of
Water Licence

To be clear, should this item read "Area 8" instead of "from a single waterbody outside of the Controlled
Area"?
If the Licensee is allowed to withdraw water from more than one water body is the threshold calculated as
10% from individual water bodies or 10% from all available waterbodies as a whole?

De Beers Canada Inc.
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Summary of Commitments for Water Management (continued)

Commitment

Reference Document

Part D: Conditions Applying to Water Use
1. The Licensee may only obtain fresh Water from Area 8, unless otherwise approved by the Board. Water will be
withdrawn using the Water Supply Facilities, unless otherwise authorized in writing by an Inspector.
2. The annual quantity of fresh Water withdrawn shall not exceed the limit set out in Schedule 3, item 1.
3. The Licensee may obtain Water for dust suppression, as follows:
a) For roads and pads inside the Controlled Area, Water may be sourced from the Water Management Pond;
b) For roads and pads outside the Controlled Area, Water may be sourced from the Water Management Pond only
if the Water meets the Effluent Quality Criteria established in Part G, or as otherwise approved by the Board.
4. The Licensee shall construct and maintain the Water intake(s) with a fish screen designed to prevent
impingement and/or entrainment of fish. The fish screen shall be in accordance with the detailed guidance referred
to in Schedule 3, item 2.
5. In any single ice-covered season, total Water withdrawal from a single Water body, outside the Controlled Area,
shall not exceed 10% of the available Water volume of the Water body. The available Water volume will be
calculated using the appropriate maximum expected ice thickness in accordance with the detailed guidance
referred to in Schedule 3, item 3.

De Beers Canada Inc.

Water Licence

Corresponding Section
in Construction Water
Management Plan
and/or Other
Document(s)
Sections 2.2 and 2.4
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The Gahcho Kué CWMP can be divided into two functional parts : mine water
management and site water management.
Water associated with the mine water management system includes:


Dewatering Kennady Lake for open pits development.



Establishing of the controlled area, which requires construction dyke A
between Area 7 and Area8 and the diversion of upper watersheds A, B,
D and E.



Establishing of runoff and seepage water collection systems.



Establishing open pit seepage and inflow management systems.



Dust suspression.



Downstream flow mitigation systems for Area 8.

The site water management system includes facilities or activities related to
water supply, process water use, domestic water use, and sewage treatment.
Specific components of the system consist of:


raw water and fire water;



potable water;



domestic water supply to camp; and



sewage collection and treatment.

2.2

MINE WATER MANAGEMENT

2.2.1

Dewatering of Kennady Lake
The key water related activities during construction phase for the mine will be the
dewatering of Areas 2 to 7 of Kennady Lake to access the ore body. Before
starting dewatering of Kennady Lake, Dyke A will be constructed to isolate Area
8. After Dyke A construction, water will be pumped from Area 7 to Area 8 and
from Area 3 to Lake N11 for initial lake dewatering. As the water level in Areas 2
to 7 decreases, the sills separating the northwest portions of the lake (Areas 2 to
5) from the areas above the 5034 and Hearne ore bodies (Areas 6 and 7) will be
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exposed. Internal water retention dykes (Dykes H, I, and J) will be constructed
isolating the northern portion of the lake (Area 2 to 5) from the southern portion of
the lake (Areas 6 and 7), effectively splitting the partially dewatered lake into two
major sections and allowing the complete drainage of the remaining water from
Areas 6 and 7 into the northern part of the basin. Fish-out activities will be
conducted to remove fish from Areas 2 to 7 before Year -2 (Phase 1 of the Fishout) and during dewatering in Year -2 (Phase 2 of the Fish-out).

2.2.1.1

Dewatering Schedule and Pumping Rate
Figures 3 and 4 present the water flow diagram at site during construction phase.
Table 3 summarizes the initial dewatering schedule and proposed flow rates. The
detailed dewatering plan is summarized as follows:




Stage 1: Early Year -2 to Mid June of Year -2 (Figure 5)


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



no requirement for cofferdams 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: Mid June of Year -2 to October of Year -2 (Figure 6)


continue discharging water from Area 3 to Lake N11 until Octorber of
Year -2;



construct cofferdams (for Dykes H, I, and J) from mid-June of
Year -2 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 Area
7 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.

De Beers Canada Inc.
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Stage 3: June of Year -1 to August of Year -1 (Figure 7)


Discharging water from Area 3 to Lake N11 or Area 8 as
downstream flow mitigation if water in Area 3 meets dewatering
Effluent Quality Criteria (EQC) in the Water Licence to lower the
water elevation in Areas 3 to 5 to a minimum of about 418.7 masl;



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;



discharge treated effluent from sewage treatment plant (STP) into
Area 3; and



pump the excess runoff water from the Watershed A to Area 8
through Lake J1b.

Discharging Schedule and Rates for Initial Lake Dewatering
Stage

Stage 1
From: Starting
of Year -2

Period

To: June of
Year-2

Stage 2
From: July of
Year -2

Stage 3

To:
October of June to August of Year -1
Year -2

Total volume of discharge
water from Area 3 to
3 (a)
Lake N11 (Mm )

12.0

6.70

Average flow rate of
discharge water from
Area 3 to Lake N11
3
(m /s)

0.73

0.73

0.45

Total volume of discharge
water from Area 7 to Area
3 (a)
8 (Mm )

1.0

-

-

Average flow rate of
discharge water from
3
Area 7 to Area 8 (m /s)

0.77

-

-

3.45

(b)

(a)

Depending on operational requirements or unplanned changes to the construction schedule, pumping may occur in, or be extended
into, winter.

(b)

Portion of water will be discharged to Area 8 from Area 3 in dewatering Stage 3 if water quality in Area 3 meet the EQC in the water
licence.

Mm3 = million cubic metres; m3/s = cubic metres per second; - = not applicable.

The proposed average discharge rate to Lake N11 and Area 8 are 0.73 m3/s and
0.77 m3/s, which are well below two year (median) flow condition indicated in the
EIS (De Beers 2012) that list targets for pumped plus natural discharge of
approximately 6.0 m3/s (500,000 m3/day) at the Lake N11 outlet
and
approximately 1.6 m3/s (135,000 m3/day) at the Area 8 outlet. During open water
conditions, pumping will be timed to begin as the peak flows in the spring begin
to recede. As a result, there will not be a drastic change in flow condition during
pumping start-up (i.e., ramping up from a low base flow to a peak flow will not
occur).
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The initial lake dewatering pumping to Lake N11 and Area 8 will likely occur in
the winter season, depending on when De Beers obtains the Type A Water
Licence. Late winter flow conditions at outlets of Lake N11 and Area 8 were
observed in the field in 2004, 2005, 2010, 2011, and 2013. The observations
indicated that flows may persist over winter at the outlet of Lake N11, with no
flow (frozen condition) at the outlet of Area 8 developing at some period during
the winter (Golder 2014). Winter pumping may cause the formation of
unnaturally thick ice deposits (aufeis) in lake outlet channel depending on the
outlet geometry, channel length, snowfall and air temperature. The generation of
excessive aufeis could result in erosion above the bankfull stages of the outlet
channels and beyond, especially during spring freshet and could temporarily
affect spring fish migration and habitat. Winter pumping to Area 8 and Lake N11
will be limited and managed so as to avoid ice build-up at the lake outlet (i.e.,
aufeis production at the lake outlets). During winter pumping periods, lake outlets
in the receiving waterbody and in waterbodies for some distance downstream
(but upstream of Lake 410), will be regularly monitored for water level, ice depth,
and progressive development of aufeis during pumping. Pumping will be
suspended if there is considered to be a risk of erosion in the following spring.
The monitoring for winter discharge is presented in the following sections.

2.2.1.2

Construction Activities
Construction activities will start in parallel with initial dewatering and continue
after the initial lake dewatering. The key activities for the construction phase are
summarized as follows:


construct Dyke A for initial lake dewatering



construct Dykes H, I and J to dewatering Areas 6 and 7;



construct a mine rock berm to form the settling pond at Area 5;



construct mine site infrastructure;



construct Dykes F and G to divert surface runoff from Watersheds D
and E;



construct Dyke E to divert surface runoff from Watershed B;



construct Phase 1 Dyke L, Dyke D, and Dyke A1 to form the area for the
Fine Processed Kimberlite Containment (PKC) Facility; and



construct Phase 1 of Dyke K to serve as a haul road to the South Mine
Rock Pile

De Beers Canada Inc.

Gahcho Kué Mine
Construction Water Management Plan

2.2.1.3

- 23 -

June 2014
Version 2

Dewatering Pumping Facilities
The dewatering pumps will be diesel engine driven. Each set of pumps will be
mounted on a skid and include a spillage containment compartment. The
preliminary water intake locations for dewatering are presented in the Figures 5,
6, and 7. The final locations for these intakes will be determined in the final detail
design stage. The dewatering pipelines will generally be HDPE pipes. The
suction pipe for the intakes will be attached to a floating platforms. The end of
pipe suction will be designed with wire mesh or fish screening to prevent the
passage of fish into water intake. A floating barge or rock gabions at the
discharge outfall location will be used to dissipate the energy and minimize the
lakebed erosion. The conceptual design of the pump arrangement and
specifications for the dewatering pump system is presented in Appendix A.

2.2.1.4

Flocculation System
A flocculation system will be required on site to manage elevated TSS
concentrations that may occur during the dewatering process, and during internal
water transfers from Area 6 and during early pit mining to Area 5 settling pond.
The flocculation system is currently under detail design, but the block flow
diagram of the flocculation concept is presented in Figure 8. This concept is
summarized as follows:


A centralized flocculation station will prepare a polymer solution from dry
polymer powder for in-line injection into the dewatering pipelines. The
maximum batching capacity is expected to be 300 kg (Kilogram) dry
polymer per day or less.



The batching and storage tanks are expected to have respective
volumes of 5 m3 (cubic meter) and 8 m3 for holding 0.5 wt. % polymer
solution.



The flocculation station will have secondary containment for the
expected working volumes of stored liquid.



Make-up water for the polymer is tentatively expected to be drawn from
the WMP.



The polymer is expected to be an anionic type and of the same type
proposed for use in the main kimberlite processing plant. This is
expected to be Flomin 905 MC or similar polymer.



The dry polymer will be shipped to site in 1 m3 super sacks and will be
stored indoors.
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Where possible, the dewatering pipelines will be routed past the
flocculation station for in-line injection, prior to discharge in the WMP.



If required, the polymer solution may be pumped by pipeline or trucked
from the flocculation station to pipeline(s) that cannot be routed near the
flocculation station. This may involve pumping or trucking the polymer
solution approximately 1 km to the pipeline that dewaters Area 6.

Dewatering Monitoring Program
The CWMP incorporates all necessary mitigation and procedures to comply with
the requirements of the Water Licence. Consistent with other mine operations in
the NWT, anticipated specific Water Licence conditions will include some or all of
the monitoring described in the AEMP Design Plan (De Beers 2014a) and
Surveillance Network Program (SNP; Annex A of the Water Licence):


monitoring for the purpose of measuring Mine-related effects on water
quality in the receiving environment; and



monitoring to verify or assess the Environmental Assessment
projections relating to parameters with site specific water quality
objectives (SSWQOs) and thresholds.

Water quality monitoring of the controlled area and the receiving environment will
be achieved through the SNP and AEMP. These programs are linked to a
Management Response Framework (refer to the Adaptive Management Plan;
De Beers 2014b), which allows the Mine to systematically respond to monitoring
results that identify the potential for significant adverse effects to occur, and for
mitigation actions, if required, to be not only undertaken, but confirmed effective
prior to such effects occurring. This is accomplished by implementing appropriate
mitigation at predefined Action Levels, which are triggered well before a
significant adverse effect occurs (see the Mine Adaptive Management Plan
[De Beers 2014b] and Draft AEMP Design Plan [De Beers 2014a]). Action levels
are predetermined qualitative or quantitative triggers which, if exceeded, require
taking appropriate responses to mitigate the risk.
Lake dewatering discharge will be sampled weekly via SNP 02 and SNP 04
during discharge to monitor for compliance with TSS discharge limits specified in
the Water Licence. Any water not meeting the discharge limits will be retained
within the WMP.
During dewatering Kennady Lake, water will be discharged from Area 7 to Area
8, and from Area 3 to Lake N11. The flow rate at the outlet of Area 8 and Lake
N11 will be monitored continuously during dewatering period through SNP18 and
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SNP 19, respectively. The water elevation in Area 8 and Lake N11 will also be
monitored on a weekly basis. If the discharge occurs during the winter season
lake water elevation, the ice thickness and flow condition at the outlets will be
monitored weekly. The total flow rate at the outlet will not exceed the two-year
(median) maximum daily flow rate as follows:


Discharging to Area 8, the total flow rate at the outlet of Area 8 should
not exceed 135,000 m3 /day (1.56 m3/s)



Discharging to Lake N11, the total flow rate at the outlet of Lake N11
should not exceed 500,000 m3 /day (6.0 m3/s)

During construction, dewatering of Kennady Lake will result in increased flowthrough and water level, and potentially suspended solids concentrations in Area
8 and Lake N11. All water discharged to Area 8 and Lake N11 should meet the
EQC as presented in Table 4. During the winter discharge, the lake ice/water
level should not exceed the 1:10 year flooding level, or approximately 0.6 m
above the zero-discharge elevation of water. The designated monitoring stations
are detailed in the SNP.
Table 4

Effluent Quality Criteria for Dewatering Discharge
Parameter

Average Monthly Limit

Daily Maximum Limit

Total Suspended Solids

15 mg/L

25 mg/L

mg/L = milligram per litre.

2.2.1.6

Action Levels and Responses
Action levels are established for initial dewatering to prevent the discharging
water quality from exceeding the EQC in the Water Licence and to minimize the
impact on the receiving environment. Should any parameters monitored exceed
the action level, a response plan, which may include mitigation to be undertaken,
will be initiated. Table 5 summarizes the action level for TSS, based on daily
measurements and average monthly data, will be used during the dewatering
period.

Table 5

Action Level for TSS during Dewatering Discharge
Parameter

Average Monthly Limit

Daily Maximum Limit

Total Suspended Solids

12 mg/L

20 mg/L
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During the winter discharge, the action level for the ice/water elevation in the
lakes are setup to be 0.5 m above the original lake elevation.
Key mitigation strategies during dewatering to minimize any potential effects on
water quality in the receiving environment include:


Ceasing pumping to Area 8 and Lake N11 during the spring freshet.



Employing hoarding and heat tracing, as required, during the winter
discharge period.



Locating the water intakes at Area 7 and Area 3 in relatively deep
locations.



Using a floating barge or rock gabions at the discharge outfall location to
dissipate the energy. This will be determined in the detail design stage.
Also, this mitigation will be located at a sufficient level above the
lakebed to reduce the potential for lake bed disturbance and sediment
re-suspension.



Treating water to be pumped from Area 6 and 7 to Area 5 that does not
meet TSS EQC with the on-site flocculation system.



Treating runoff in the collection ponds and 5034 pit water with the
flocculation system.



Employing silt curtains and low-impact construction techniques for the
placement of the construction material into water during dyke
construction to minimize the impact on the water quality in Area 3 and 5.

The measured data during water discharge will be compared with the action
levels described above. If the measured data exceed the action level, the
following responses will be taken accordingly:


Verify the potential causes of the issues.



Verify that all mitigation measures are working according to the best
practices.



Where the deficiencies are noted, correct/refine mitigation to establish
best practices and increase inspection frequency at areas of noted
deficiencies for the rest of discharging period.



During the winter discharge, if the water/ice elevation exceeds the
action level established, the pumping activities will be stopped and a
detailed monitoring program for the shoreline and outlet of the receiving
water bodies during next spring freshet will be developed.



If the discharge water quality exceed the EQC in the Water Licence or
the flow rate at the outlet exceed the two-year (median) maximum daily
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flow rate, De Beers will stop discharge immediately and notify the
inspector within 24 hours and taken the above responds to mitigate the
issues.
All action level exceedances, and resulting response plans will be reported to the
MVLWB.

2.2.2

Diverting Surface Runoff
Water will be diverted from a series of small upper watersheds of Kennady Lake
to limit the water inflow into the controlled area. Watersheds B, D and E on the
west side of Kennady Lake will be isolated or diverted, so that the runoff from
these watersheds is directed away from Kennady Lake. Surface water diversion
dykes (Dykes F and G) will be constructed in Year -2 to divert surface runoff from
Watersheds D and E into the N lakes via Lake N14. Surface water diversion
Dyke E will be constructed before the spring freshet in Year -1 to divert flow from
Lake B1 to Lake N13. To prevent fish in upstream dyked watersheds from being
isolated, access for migration to the N lakes will be provided along natural or
modified channels to allow fish movement into other lakes.
Area 1, the A watershed, includes Lakes A1, A2, A3, and A9, which naturally
drain into the northeast corner of Kennady Lake. Dyke A1 and three low till
berms between Area 1 and Area 2 will be constructed in Year -1 to isolate Area 1
from Kennady Lake. The excess surface runoff water will be pumped to Area 8
through Lake J1b.
Erosion and sediment control measures associated with the water diversion at
site are described in the Erosion and Sediment Management Plan (De Beers,
2014c). Dyke seepage water will be monitored once a year in the late summer
season. The predicted dyke seepage quantity will be determined during the detail
design phase. If the quantities of dyke seepage are greater than 25% of the
predicted values and significantly increase with time, a response plan will be
developed accordingly. The response plan may include verification of the cause
of the issue, development of mitigation, which includes foundation grouting,
ground freezing, or the installation of a cut-off wall.
Water quantity and quality discharged from Area 1 to Area 8, via Lake J1b, will
also be monitored. If water quality from Area 1 exceeds the TSS action levels
listed in Table 4, discharge will cease and a detailed response plan will be
developed.
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Runoff Water Collection System
Runoff water within the controlled area will flow naturally to the deeper regions in
the dewatered areas of Kennady Lake, which will act as collection ponds for
storage of water. Natural drainage patterns will be used, where practical, to
minimize the use of ditches or diversion berms.

2.2.3.1

Water Collection Ponds
After completely drained Areas 6 and 7, five water collection ponds will be
established to manage the surface runoff and facilitate the mining of 5034 pit.
The location of the water collection ponds are shown in Figure 6. Water
Collection Pond 1 will be used to manage the surface runoff water from Area 7
catchment and seepage water of Dyke A. Water Collection Ponds 2 to 5 will be
use to manage the surface runoff water from Area 6 catchment and seepage
water of Dykes H, I and J. Excess water from the collection ponds will be routed
to Area 5 settling pond.
The water management strategies for the collection ponds are summarized as
follows:


no or minimal water will be stored in water collection ponds (CP1 to
CP5) before the start of each spring freshet;



pumping from water collection ponds (CP1 to CP5) will start
simultaneously when the freshet starts;



the total runoff water into a collection pond for a mean year spring
freshet will be completely pumped out of CP1 within approximately two
months, and out of CP2 to CP5 within approximately two weeks;



the total runoff water for a 1 in 100 wet year spring freshet will be
completely pumped out of CP1 within approximately four months, and
out of CP2 to CP5 within approximately three weeks;



water overflowing from water collection ponds is not a risk under a 1 in
100 wet year spring freshet or a drier year spring freshet; and



minimal water will be stored in the water collection ponds after the
spring freshet runoff water is pumped out so that the runoff from a one
day extreme rainfall with a 1 in 100 year return period can be stored in
the water collection ponds.
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Runoff from Mine Rock Piles
The mine rock from the development of 5034 Pit prior to operation phase will be
stored to the South Mine Rock Pile, located immediately south of Area 6. All
runoff and seepage from the South Mine Rock Pile will flow to the Area 6
collection pond (CP2), where it will be subsequently pumped to the settling pond
at Area 5. Detailed information on mine rock pile is described in the Processed
Kimberlite and Mine Rock Management Plan (De Beers 2014d).

2.2.3.3

Runoff from Fine PKC Facility
Prior to the ore processing operation, fine PKC Facility will be formed by building
Dyke L and Dyke A1 at Area 2. Dyke L was designed as a filter dyke between
Area 2 and Area 3, therefore, any surface runoff and seepage reporting to Area 2
will eventually flow to Area 3 through Dyke L. Detailed information on Fine PKC
Facility is described in the Processed Kimberlite and Mine Rock Management
Plan (De Beers 2014d).

2.2.3.4

Runoff from Airstrip Area
The airstrip has a total surface area of 150,000 square metres (m2). Because of
the topography, runoff from approximately 50% of the airstrip surface flows
naturally to Area 7 of Kennady Lake. For the remaining 50% of airstrip surface,
runoff will flow to Area 8; sediment management strategies, such as silt fences,
check dams and settling ponds, will be used to control any sediment transport in
runoff to Area 8. Sediment management of the airstrip is included in the Erosion
and Sediment Management Plan (De Beers 2014c).

2.2.3.5

Runoff from Ammonium Nitrate Storage Area and Emulsion
Plant
The bulk (primary) Ammonium Nitrate (AN) Storage area is located north of the
Fine PKC Facility in Area 2. The storage area will be constructed so that any
surface run-off drains to Area 2. The emulsion plant and operational AN storage
facilities are located in Area 4. The areas around the emulsion plant and
operational AN storage facilities will be graded so that runoff flows towards Area
4. Natural drainage patterns will be used, where practical, to minimize the use of
ditches. A berm will be constructed to control the runoff of Emulsion Plant Pad.
Further details are described in the Explosive Management Plan (De Beers
2014e).
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Runoff from Site Access Roads
The Mine access roads are located within the controlled area except for the
winter access road from Area 3 to Lake N11, a service road to Lake J1b for
discharge pipeline from Area 1 to Lake J1b, and a short road leading to the
potable water intake in Area 8. Sediment management structures, such as silt
fences, sediment traps, and settling ponds, will be used to mitigate any sediment
transport in runoff to adjacent waterbodies. The sediments traps will be cleaned
out as required.

2.2.4

Runoff Water Monitoring
During construction phase, runoff water quality monitoring have been identified at
various locations where there is water transfer between various areas and lakes,
collection ponds, runoff from rock pile, runoff from infrastructure (i.e. road,
airstrip) and from facilities (e.g. emulsion plant, ammonium nitrate storage);
monitoring locations are presented in the SNP. Seepage surveys will also be
performed at these locations twice per year during freshet and late summer, as
per the Geochemical Characterization Plan (De Beers 2014f).
To ensure safe mining activities, the water elevation in the water collection ponds
will be monitored daily during freshet period and after major rainfall event. A
minimum water freeboard of 1.0 m will be maintained. The facilities will be
designed to provide sufficient storage capacity for the extreme event. This
operational freeboard will be determined during the final detail design stage for
the water collection ponds. The pump system will be designed with extra standby
pump capacity, which will allow to increase the pumping rate if required.

2.2.5

Pit Water Management
Water inflow to the pits consist of ground water which will be pumped
continuously, as well as seasonal runoff resulting from direct precipitation and
spring thaw of accumulated snow in the pit which will be stored in the planned pit
sumps and pumped out over the next several weeks. The water volumes of
ground water inflow to 5034 pit are estimated to range from 474,500 m3/year
(1,300 m3/day) to 547,500 m3/year (1,500 m3/day) during construction phase.
The open pit dewatering system will be installed during construction phase. The
purpose of the dewatering system is to remove any precipitation and surface
runoff that accumulates in the pits prior to, and during, mining. Pit dewatering will
take place on an intermittent basis to prevent excessive water accumulation in
the pits. This dewatering system will be expanded as mining progresses.
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Water entering the open pits during mining will be routed by ditches to a series of
sumps. Temporary sumps will be developed in working areas that will allow initial
settlement of coarse suspended solids from the water. From the temporary
sumps, water will be directed through a combination of ditches and pipelines to
main sumps equipped with multiple storage areas and pumps. A limited amount
of storage capacity will be provided in the open pits to prevent flooding of sumps
and working areas. To reduce TSS in the groundwater inflows that collect in the
pit dewatering systems, water will be treated by in-line flocculation before
pumping to the Area 5.
As required, perimeter dykes will be constructed around the circumference of the
open pits to reduce the inflow of surface runoff from the exposed lakebeds. A
small amount of seepage may reach the open pits during runoff events, because
the perimeter dykes will not be constructed with water-retaining cut-off walls.
The concentration of TDS in the pit water from groundwater infiltration is
expected to increase with depth. During the construction phase, the
concentration of TDS in the 5034 pit water is estimated to be ranging from
200 mg/L to 900 mg/L.
The quantities and quality of pit inflow to 5034 pit will be monitored to compare
with the prediction used for the mine design and described in the 2010 EIS. The
monitoring plan and parameters are detailed in the Groundwater Monitoring
Program (GMP) (De Beers 2013c) and Surveillance Network Program (SNP).
It is expected that the actual groundwater inflows to the open pits will be less
than those predicted; however, if data collected during construction indicate that
groundwater quantity or quality may be higher than predicted; corrective actions
would be developed in accordance with reducing environmental risk. Due to the
expected variability in the measured groundwater inflow quantity and quality
data, trends in the daily groundwater pumping measurements will be basis for
monitoring. For groundwater inflow quantities, the action level will be set up that
trends in flow quantity as daily pumping rate volumes greater than 10% higher
than predicted daily rates from consecutive measurements over a two month
interval. Groundwater inflow action levels will be included in the Groundwater
Monitoring Program to updated six months prior to operation.
If the monitoring data indicate that measured pumping rates exceed the action
level established above, the following responses will be taken:


increase the frequency of monitoring;



investigation of site condition to verify the source of the issue;
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investigation of other factors that may have contributed to higher than
projected pit inflows or groundwater quality;



re-calibration of the model used for the EIS prediction and update the
water quality model as necessary to evaluate the impact;



update the water balance model to evaluate the potential impact on the
water management plan;



revise the mine water management plan, if necessary;



develop detailed corrective actions, if necessary, in accordance with
associated environment risk; and



report action level triggers and response to MVLWB.

Dust Suppression
Road and the runway will be watered during warm weather to reduce the dust
caused by vehicle travel. Road watering trucks will be filled from the approved
water source locations. For road and pad inside the controlled area, water will be
sourced from the Area 3 and 5. For roads and pads outside the controlled area,
water will be sourced from Area 8 or Lake N11, depending on location or from
other approved water source. The volume used for the dust suppression will be
recorded by counting truck loads and summarized in the annual water licence
report.

2.2.7

Downstream Flow Mitigation
Downstream flow at Area 8 will be reduced due to the isolation of Area 8 from
upstream of Kennady Lake by Dyke A. Reduction in flows at Area 8 will have the
potential to frequently prevent Arctic Grayling spawning migrations due to natural
barriers that persist at low flows, and to reduce the available habitat area for
spawning and rearing through reductions in wetted area (Golder 2012). A
conceptual flow mitigation plan has been is developed for the Mine to augment
flows downstream of Area 8 to avoid potential harmful population level effects on
the fish community between Area 8 and Lake 410 (Golder 2012).
The supplemental water will be pumped to Area 8 from Lake N11 in three out of
four years during June to August. If water in the Area 3 meets discharge
requirements, supplemental water for downstream flow mitigation may be
sourced from this area in lieu of Lake N11. The downstream mitigation targets
flow will be varied from June to August under each water year type (i.e., wet year
and dry year) as listed in Table 6.
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Conceptual Flow Augmentation Targets above Predicted Operational Flows
Area 8 Outflow Augmentation Targets
July

June
3

Wet

0.30 to 0.40 m /s

Wet-Average

0.30 to 0.40 m /s

Dry-Average

0.30 m /s

Dry

0.10 m /s

3

3

3

Ramp down over 7 day period to
3
0.30 m /s
Ramp down over 7 day period to
3
0.20 m /s
Ramp down over 7 day period to
3
0.10 m /s
As required to maintain a minimum flow
3
of 0.10 m /s

August

Ramp down over 7 day period to
3
0.20 m /s
Ramp down over 7 day period to
3
0.10 m /s
As required to maintain a minimum flow
3
of 0.10 m /s
As required to maintain a minimum flow
3
of 0.10 m /s

3

m /s = cubic metres per second.

The monitoring of the flow mitigation at Area 8 will be conducted under the AEMP
to confirm that the flow mitigation plan is effective that the habitat remains
suitable to support spawning, rearing, and feeding life stages of Arctic grayling in
the streams and lakes between Kennady Lake and Lake 410. The defined action
level and associated responses are described in the AEMP design Plan (De
Beers 2014a). If the water will be pumped from Lake N11 to Area 8 as flow
mitigation, the water elevation in Lake N11 will be monitored on a weekly basis
during the open water season to ensure that total water discharge from Lake N11
does not drop below the 1 in 5 year dry condition.
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Water Flow Diagram during Construction Phase (Year -2)

De Beers Canada Inc.

June 2014
Version 2

Gahcho Kué Mine
Construction Water Management Plan

Figure 4

- 35 -

Water Flow Diagram during Construction Phase (Year -1)
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Block Flow Diagram of Dewatering Flocculation Concept
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2.3

WATER BALANCE DURING CONSTRUCTION

2.3.1

Water Storage Capacity and Catchment Area
Table 7 summarizes the stage-storage curves for Area 1 and Areas 2 to 7 in the
original Kennady Lake prior to mine development.

Table 7

Stage Storage Curves for Areas 1 to 7 before Mine Development

Lake Elevation
[m]

Area 1
3
[Mm ]

Area 2
3
[Mm ]

Areas 3 and 5
3
[Mm ]

Area 4
3
[Mm ]

Area 6
3
[Mm ]

Area 7
3
[Mm ]

409
411
412
413
414
415
416
417
418
419
420
421
422
423

0.00
0.00
0.00
0.00
0.00
0.01
0.08
0.14
0.31
0.47
0.74
1.02
1.42
1.83

0.00
0.00
0.00
0.00
0.008
0.09
0.27
0.57
0.96
1.42
1.95
2.55
3.22
3.96

0.16
0.75
1.47
2.18
3.36
4.55
6.30
7.93
10.05
12.10
14.53
16.89
19.67
22.37

0.09
0.29
0.47
0.65
0.95
1.24
1.66
2.08
2.63
3.17
3.86
4.55
5.44
6.33

0.09
0.30
0.49
0.69
1.16
1.63
2.53
3.42
4.66
5.89
7.51
9.13
11.15
13.18

0.00
0.00
0.02
0.05
0.14
0.24
0.49
0.74
1.37
1.99
2.84
3.69
4.81
5.93

3

m = metre; Mm = million cubic metres.

The total catchment area for each of Areas 1 to 8 during the initial lake
dewatering is summarized in Table 8. Dykes F and G will be constructed before
the spring freshet in Year -2, therefore, the surface runoff water from Watersheds
D and E will be diverted away from the Kennady Lake. Dyke A1 and E will be
constructed before the spring freshet in Year -1, Therefore, the surface runoff
water from Watersheds A and B will flow to Kennady Lake during initial
dewatering phase.
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Catchment Areas for Various Areas During Initial Dewatering
Area

Total Catchment Area Including
Lake Surface
2
[km ]

Lake Surface Area at Original
Lake Elevation
2
[km ]

Area 1 (Watershed A)
Area 2
Areas 3 and 5
Area 4
Area 6
Area 7
Area 8
Lakes B1 to B4 (Water shed B)
Lakes D1 to D10 (Watershed D)
Lakes E1 to E3 (Watershed E)

2.34
1.25
4.65
2.17
3.94
3.82
7.55
1.26
4.27
1.23

0.73
0.61
2.52
0.76
1.76
0.94
2.34
0.18
1.06
0.23

2

km = square kilometres.

2.3.2

Precipitation, Surface Runoff, and Lake Surface
Evaporation
The values for precipitation, surface runoff, and lake surface evaporation
parameters for the mine were summarized in the EIS (De Beers 2010). Table 9
summarizes the key parameters used for water balance and management for the
mine.
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Precipitation, Runoff, and Lake Surface Evaporation Parameters

Annual total precipitation for a mean precipitation year (1 in 2 return period)
Net annual unit runoff for open water surface for a mean precipitation year
Net annual unit runoff for vegetated natural land surfaces for a mean precipitation year
Net annual unit runoff for disturbed land surfaces for a mean precipitation year
Net annual unit runoff for mine rock pile surface during active mine rock placement period for a
mean precipitation year
Net annual unit runoff for mine rock pile surface after completion of final mine rock placement for a
mean precipitation year

Monthly runoff distribution

Annual total lake surface evaporation for a mean year
Monthly distribution of lake surface evaporation
Annual total precipitation for a wet year with a 1/10 return period
Annual total precipitation for a wet year with a 1/100 return period
1-hour extreme rainfall with a 1/100 return period
1-day extreme rainfall with a 1/100 return period
30-day extreme rainfall with a 1/100 return period
Spring snowpack snow water equivalent for a mean year with a 1/2 return period
Extreme spring snowpack snow water equivalent in wet condition with a 1/100 return period

328 mm
-8 mm
210 mm
249 mm
105 mm
210 mm
7.7% in May
55.6% in June
19.6% in July
7.4% in August
7.2% in September
2.5% in October
285 mm
13% in June
38% in July
29% in August
20% in September
428 mm
553 mm
28 mm
56 mm
152 mm
120 mm
162 mm

mm = millimetre; % = percent.

2.3.3

Water Balance
Water inflows considered in the mine water balance fro the construction phase
water management include:


Raw water withdraw from Area 8 for domestic and industrial water
supply;



Seepage water into the open pits;



Direct precipitation into controlled area; and



Runoff into the controlled area from adjacent catchments.

Water outflow considered in the mine water balance fro the construction phase
water management include:


Water discharge into Area 8 from Area 7; and



Water discharge into Lake N11 from Area 3.
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A monthly water balance for lake dewatering was developed to estimate the
required discharge rates and associated lake water elevations with time during
the initial lake dewatering period. Tables 10 and 11 provide a summary of inflows
to and outflows from the water management system and Area 8 during the
construction phase.
Table 10

Summary of Inflows to and Outflows from the Water Management System
During Construction (Year -2 to Year -1)
Total Annual Flow
3
[m /y]

Mine Phase

Proportional Flow
[m3/y]

Construction (Year -2 to Year -1)
4,092,000 (Year -2) to
4,356,500 (Year -1)

Inflows

348,000 (Year -2) to
300,000 (Year -1)
224,000
15,500
667,000
205,000
57,800
125,000

Natural surface runoff from watershed A
Natural surface runoff from watershed B
Natural surface runoff from watershed C
Natural surface runoff from watershed D
Natural surface runoff from watershed E
Natural surface runoff from watershed F
Natural surface runoff from watershed G
Natural surface runoff from watershed K (Area 1 to
Area 7)
Disturbed area runoff
Fresh water supply from Area 8

1,651,700
190,500 to 576,000
60,000
547,500 (Year-2);
474,500(Year-1)

Groundwater inflows from 5034 pit
19,631,900 (Year -2) to
3,450,000 (Year -1)

Outflows
Water pumped from Area 7 to Area 8 (a)

1,000,000 (Year -2)
3,450,000 (Year -1) to
18,631,900 (Year -2)

(b)

Water pumped to Lake N11
(a)

(b)

The volume of water pumped from Area 7 to Area 8 assumes one month pumping. This volume will be larger if the
pumping is extended into winter season or if pumping is started earlier.
If water quality in the WMP is acceptable, some discharge may be directed to Area 8 in Year -1; this flow would also
supplement downstream flow mitigation.

3

m /y = cubic metres per year.
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Summary of Inflows to and Outflows from Area 8 During Construction
Total Annual Flow
(m3/y)

Mine Phase

Proportional Flow
(m3/y)

Construction (Year -2 to Year -1)
2,230,000 (Year -2) to
1,530,000 (Year -1)

Inflows
Water pumped from Area 1 to Area 8 via Lake J1b

300,000 (Year -1)

Natural surface runoff from watershed H

149,000

Natural surface runoff from watershed I

130,000

Natural surface runoff from watershed J

280,000

Natural surface runoff from watershed Ke (Area 8)

671,000

Water pumped from Area 7 to Area 8 (a)

1,000,000 (Year -2)
2,230,000 (Year -2) to
1,530,000 (Year -1)

Outflows
Freshwater supply to the Water Management System

2,170,000 (Year -2) to
1,470,000 (Year -1)

Discharge from Area 8
(a)

60,000

The volume of water pumped from Area 7 to Area 8 assumes one month pumping. This volume will be larger if the
pumping is extended into winter season or if pumping is started earlier.
3

m /y = cubic metres per year.

2.4

SITE WATER SYSTEM

2.4.1

Raw Water and Fire Suppression
The key objective of the raw water and fire suppression water supply system is to
reliably provide the quantities of water adequate to satisfy requirements of the
potable water treatment plant and fire suppression systems.
Fresh water for potable consumption will be drawn from Area 8 via the
submerged freshwater intake. Maximum 60,000 m3/y of fresh water can be drawn
from Area 8 during construction as per Type A Water Licence Conditions.
Fresh water will be used for:


potable water supply; and



fire suppression.

The freshwater intake pump well is housed within a rock-filled embankment
located on the north western shore of Area 8 (Figure 3). The intake will consist of
vertical filtration wells fitted with vertical turbine pumps that supply water on
demand. The intake will be connected to the pump house with piping buried
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under a rockfill embankment. The intake pipe will exit at the bottom of the
embankment into Area 8 and will be fitted with a stainless steel screen. The
embankment will act as a secondary screen to prevent fish from becoming
entrained. The stainless steel screens design for the water intake will be
consistent the Fisheries and Oceans Canada (DFO) “Freshwater Intake End-OfPipe Fish Screen Guideline” (DFO 1995). As per the DFO policy intake screens
will be cleaned every 2 years. Fresh water will be pumped through an overland
pipeline to the freshwater storage tank in the accommodations complex, and will
be chlorinated before distribution as potable water. The freshwater pipe will be
insulated and heat traced.
When withdrawal fresh water from Area 8 during winter season, the winter
withdrawal will meet the DFO “Protocol for Winter Water Withdrawal from IceCovered Waterbodies in the Northwest Territories and Nunavut ” –in one icecovered season, total water withdrawal from a single waterbody is not to exceed
10% of the available water volume calculated using the appropriate maximum
expected ice thickness.(DFO 2010). The lake level of Area 8 is approximately
420.7 m. The volume of water is approximately 1,300,000 m3 below an assumed
2.0 m ice cover; therefore the withdrawal should be less than 130,000 m3. This is
more than double the total yearly amount of fresh water required during the
construction phase (60,000 m3/y). The ice thickness and water elevation will be
monitored during winter season to ensure the withdrawal will meet the DFO
Protocol and as part of requirement of winter discharge monitoring.
Once the process plant is completed, water for additional plant site fire
suppression capacity will be pumped from the process plant storage tank through
a pressurized system to adjacent areas of the plant, and to the accommodations
and service complexes, the power plant and the utilidors. The volume of water
and duration of flow in the pressurized system will be standardized to national fire
codes. An adequate volume of water will be maintained in the tank for availability
in the event of a fire.

2.4.1.1

Control and Monitoring
The raw water and fire suppression water system is a pumped system and flow
rates can be controlled by pumps and valves. Operational procedures for raw
water and fire suppression water withdrawal are described by the mine Safety,
Health, and Environmental Operational Procedure. Water volumes withdrawn
from Area 8 will be recorded by a flow meter inside the pump house. The meter
will be read every morning and entered into a tracking spreadsheet by the Utility
Operator.
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The recommended calibration interval for the flow meter is five years or sooner if
it is suspected to be in error. Water quality and quantity parameters will be
monitored as part of the AEMP.

2.4.1.2

Contingency Measures
The Mine includes pipelines for conveyance of many flows, including raw water
and fire suppression water supply. The contingency procedures outlined below
also apply to pipelines used to convey potable water, raw and treated STP
effluent effluents, and raw and treated mine water. A line break or malfunction in
any of these pipelines could be caused by:


collisions with construction equipment;



internal corrosion;



uneven settlement along the line (frost or permafrost heave);



poor materials or workmanship during installation; and



heat trace failures on the lines.

Spills from pipelines can be prevented by implementing the following
precautions:


marking the locations of all overhead or buried lines;



ensuring personnel are aware of all buried and overhead lines in their
work areas;



monitoring the flows and pressures in the lines;



inspecting, maintaining and repairing the lines and related pumps, etc.;



using cathodic protection systems for metal lines; and



monitoring of heat trace controls.

The mine operational response plan for a pipeline failure will be to:


shut down the line;



identify the product spilled and initiate appropriate response;



refer to the Emergency Response and Spill Contingency Plan (De Beers
2014g);



repair any erosion resulting from the failure;



repair or replace the line;
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Potable Water
The objective of the potable water system is to provide safe drinking water for
personnel in the camp and the mine.
Water will be supplied to the potable water treatment plant from the fresh water
storage tank. Potable water for domestic use will be piped to users, as described
by flow path. Potable water for industrial use will be piped to the Mine via
pipeline.
Raw water will be pumped from Area 8 by overland pipeline to the potable water
treatment plant. Water will be treated with ultra-violet light and chlorination
disinfection, and stored in a storage tank in the potable water treatment plant.
Treated water will be piped to areas in the Process Plant requiring potable water
and to the Accommodations and Service Complex. Insulated and heat-traced
pipes will be used to distribute water through utilidors between the plants, service
complex, and camp. Potable water will be trucked to washrooms in the
underground mine as required.

2.4.2.1

Control and Monitoring
The potable water system is a pumped system and flow rates will controlled by
pumps and valves. Operational procedures for the potable water treatment plant
are described in the Mine Safety, Health, and Environmental Operational
Procedure. The flow meter will be read each morning, and entered into a tracking
spreadsheet by the Utility Operator. The recommended calibration interval for the
flow meter is five years or sooner if it is suspected to be in error.
Water pumping to the plant and Service Building will be sampled and tested for
free residual chlorine and recorded. Residual chlorine levels will be tested in the
camp every day and recorded. Additional samples will be collected on a weekly
basis and sent to the Stanton Regional Hospital – Public Health Department for
bacteriological testing.
Potable and raw water will be sampled annually to ensure that it meets
Northwest Territories health regulations for total metals, nutrients, major ions,
and bacteriological parameters.
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Contingency Measures
If concentrations of the monitored parameters within the potable water are found
to be outside of designated limits, maintenance will be notified immediately. The
contingency measures for pipelines, as described in Section 3.3.1, also apply to
the potable water distribution pipelines.

2.4.3

Sewage Water Management
The objective of the sewage treatment plant (STP) is to treat sewage to an
acceptable level for discharge to the water management pond either directly or
indirectly through the fine PK slurry pipeline. The effluent performance criteria for
the STP will meet the NWT Water Board Municipal Wastewater Effluent Water
Quality Guidelines for lakes (NWT Water Board 1992; and shown in Table 12).
Additional information pertaining to sewage water and waste management is
provided in the Waste Management Plan (De Beers 2014h).

Table 12

432+100 Person Occupancy Sewage Treatment Plant Performance Criteria

Design Parameter
Average Daily Flow
Maximum Daily Flow
BODs
TSS
Fats, Oils and Grease
In flow temperature
In flow temperature
Residual Chlorine
Fecal Coliforms
pH
Total Phosphorus

Influent Value

Effluent Value

3

<10 mg/L
<10 mg/L
<3 mg/L
0.1 mg/L (total)
10 CFU/100 mL
6.5 to 8.5
<0.1 mg/L

96 m /day
3
150 m /day
<650 mg/L
450 mg/L
<35 mg/L
20°C (max)
10°C (average)
-

3

m /d = cubic metres per day; TSS = total suspended solids; BOD5 = biochemical oxygen demand; < = less than; mg/L =
milligrams per litre; max = maximum; CFU/100 mL = coliform-forming units per one hundred millilitres.

A modular STP to handle a peak load of 432 people will be provided as part of
initial construction. The design document on the STP is attached in Appendix B.
The treatment plant equipment will be installed in insulated ISO containers
placed on a gravel pad adjacent to the camp. The sewage treatment plant
include phosphorus removal as part of an overall water management strategy to
meet the required discharge criteria, including the Northwest Territories Water
Board’s Guidelines for the Discharge of Treated Municipal Wastewater in the
Northwest Territories (NWT Water Board 1992).

De Beers Canada Inc.

Gahcho Kué Mine
Construction Water Management Plan

- 49 -

June 2014
Version 2

Treated effluent will be discharged to Area 3 of Kennady Lake during
construction phase and early during operations period. Later in the operation
period it will be added to the fine PK slurry pipeline.
Effluent from the STP will be tested regularly prior to mixing with other waters or
fine tailings and will be reported in the Annual Waste Management Plan Report.

2.4.3.1

Control and Monitoring
Visual inspection of the STP will be carried out daily and effluent quality and
quantity parameters will be monitored according to the water license
requirements. Dedicated on-site personnel will be trained, and will operate the
sewage treatment system to ensure that the plant is monitored on a consistent
basis and to allow operations to respond to non-compliance conditions in a timely
manner. Mitigation and response measures may include:

2.4.3.2



Adjustment of the system operation based on needs or monitoring
results, with consultation with the manufacturer’s technical expert.



Uprate on-site measurements of dissolved oxygen, TSS, temperature
and turbidity, including additional sample collection for laboratory
analysis, if monitoring monthly sampling data identify non-compliance
trends, until effluent quality is satisfactory. The sampling frequency will
be based upon the nature and severity of the problem.



Bring a technical representative to site to assist the operations group if
the non-compliance trend continues whereby the operators are unable
to bring the plant back on line within a timely manner.



In agreement with the manufacturer, technical assistance from the
manufacturer will be available on a 24-hour, 7 day a week basis.



Mobilize technical assistance and equipment from the manufacturer to
site on 24-hour notice should repair, replacement or adjustments be
necessary.



Maintain availability of spare parts for certain system components on
site in case of equipment failure.

Contingency Measures
System failures and/or spills may occur due to pipe blockage, electrical power
outage, equipment malfunctions, operator error, or foreign material in the influent
that cannot be processed by the sequencing batch reactor (SBR).
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At such times, raw or partially treated sewage may be discharged to the WMP or
the adjacent wetland. Spills of partially treated or untreated sewage that occur
inside the plant would be responded to by:


referring to the Emergency Response and Spill Contingency Plan (De
Beers 2014g);



removing spilled materials (spills of untreated waste will be contained
using a vacuum truck and necessary spill cleanup materials and
rerouted to the front end of the system);



spreading hydrated lime over the area (site sanitation);



treating recovered sewage and any materials contaminated with sewage
by incineration; and



decontaminating workers.

Regular inspections of the STP inflow and outfall pipelines are undertaken by
Maintenance. The contingency measures for pipelines, as described in
Section 2.4.1, also apply to the pipelines used to convey raw and treated
sewage.
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REPORTING
The monitoring results will be presented in the annual water licence report. The
report will include, but not be limited to the following:


a summary of updates or changes to the initial dewatering;



monthly and annual quantities of fresh water taken from Area 8;



monthly and annual quantities of water discharged to Area 8 and Lake
N11;



monthly and annual measurements of precipitation and runoff;



monthly and annual amount of water used for dust control;



a summary and interpretation of the monitoring results, including any
action level exceedences;



a summary of any responses taken to the action level exceedences; and



any updates to the management plan.
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ACRONYMS AND GLOSSARY

5.1

ACRONYMS AND ABBREVIATIONS

AEMP

Aquatic Effects Monitoring Program

BOD

biochemical oxygen demand

CP

collection pond

De Beers

De Beers Canada Inc.

EIR

Environmental Impact Review

EIS

Environmental Impact Statement

Mine

Gahcho Kué Diamond Mine

MVEIRB

Mackenzie Valley Environmental Impact Review Board

MVLWB

Mackenzie Valley Land and Water Board

NWT

Northwest Territories

PK

processed kimberlite

PKC

processed kimberlite containment

Plan

Water Management Plan

SBR

sequencing batch reactor

SNP

Surveillance Network Program

SSWQO

site specific water quality objectives

STP

sewage treatment plant

TDS

total dissolved solids

TSS

total suspended solids

Water License

Class A Water License

WMP

water management pond
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UNITS OF MEASURE

CFU/100 mL

colony forming units per 100 millilitres

km

kilometre
2

km

square kilometres

m

metre

2

cubic metre

3

cubic metre per day

3

cubic metre per second

3

m /y

cubic metre per year

masl

metres above sea level

mg/L

milligram per litre

m

m /d
m /s

3

million cubic metres

3

million cubic metres per day

3

Mm /y

million cubic metres per year

Mt

million tonnes

Mm

Mm /d
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GLOSSARY

Effluent

Water flows that must be treated before discharge to the receiving
environment

Fine processed kimberlite

Fine processed kimberlite material with a particle size that smaller
than 0.25 mm.

Freshet period

A thaw event resulting from melting snow and ice on rivers.

Groundwater

Water that is passing through or standing in the soil and the
underlying strata in the zone of saturation. It is free to move by
gravity.

Groundwater discharge

Release of groundwater from a subsurface zone of saturation.

Inflow

Water flowing into a lake.

Outflow

Water flowing out of a lake.

Pipes/kimberlite pipes

Typically vertical structures of volcanic rock in the Earth’s crust
that can contain diamonds.

Mine

De Beers Gahcho Kué Diamond Mine

Mine rock

Rock that has no economic value that will be encountered during
construction and operation of the Mine

Mine water system

All systems and facilities related to the management and
treatment of mine water

Potentially acid generating Rock with a total sulphur content greater than 0.1 percent as
weight (%wt) as determined by static geochemical tests.
(PAG)
Processed kimberlite (PK)

The material that remains after all economically and technically
recoverable diamonds have been removed from the kimberlite
during processing.

Processed Kimberlite
Containment (PKC)

Man-made impoundment structure required to contain processed
kimberlite slurry. Processed Kimberlite Containment are enclosed
dykes made with granite rock and overburden materials,
constructed to stringent geotechnical standards.

Process water

Any water needed to run the ore processing plant and dust control

Potable water

Water suitable for drinking or human consumption

Sewage

Waste form human consumption

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.

Site water system

All systems and facilities related to process water, potable water,
sewage treatment, and runoff management

Water balance

A method for describing inflows and outflows to and within a
facility or system

Watershed

The area drained by a river or stream.
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