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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). In order to undertake mining,
Kennady Lake will be isolated and dewatered to allow safe access to the ore
bodies, which are located under Kennady Lake. The mine will develop three
open pits to mine the ore during its operation, which is expected to last 11 years.
The three pits, called Hearne, 5034, and Tuzo pits, will be mined in sequence,
and will be up to 650 metres wide and 300 metres deep. At closure, two of the
mined-out pits will be backfilled, and the lake will be refilled, which will take
approximately 12+ years. When water quality in the refilled Kennady Lake is
acceptable, it will be reconnected to the downstream watershed.
The Adaptive Management Plan (AMP) includes a Monitoring Program
Framework and an Adaptive Management Response Framework, which identify
linkages between management plans and monitoring programs for the Mine, and
defines how results from annual environmental monitoring programs will
contribute to the adaptive management process. This process allows changes in
the environment as a result of the Mine that fall outside of acceptable thresholds
to be addressed and mitigated. Important to this process will be input from the
Aboriginal Parties including their Traditional Knowledge. An Engagement Plan
has been developed that describes how De Beers plans to continue the
conversation about Gahcho Kué Project with Aboriginal parties. This plan has
been developed in consideration of relevant reference documents, such as the
recent Draft Guidelines for Adaptive Management from the Wek’èezhìi Land and
Water Board, the Guide for Preparation of Adaptive Management Plans
developed from Fisheries and Oceans Canada, and AMPs from other regional
NWT mines.
Environmental Monitoring Programs have been developed for the Mine, which
are critical in the determination of whether the Adaptive Management Response
Framework is triggered. These include:


Aquatic Effects Monitoring Program



Surveillance Network Program



Wildlife Effects Monitoring Program



Vegetation And Soils Monitoring Program



Air Quality And Emissions Monitoring And Management Plan



Groundwater Monitoring Program



Geochemical Characterization Plan
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The Response Framework provides a basis for management actions to respond
to changes in the environment in a timely and appropriate manner to prevent
significantly adverse effects from occurring as a result of Mining activities. These
are included in the management plans that have been developed for the Mine, in
support of the Water Licence and Land Use Permit. These include:


Conceptual Closure and Reclamation Plan



Explosives Management Plan



Wildlife and Wildlife Habitat Protection Plan



Emergency Response and Spill Contingency Plan



Waste Management Plan



Processed Kimberlite and Mine Rock Management Plan



Water Management Plan and Effluent Quality Criteria Report



Erosion and Sediment Management Plan



Incinerator Management Plan



Waste Management Plan



Landfarm Management Plan
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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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In a proactive initiative, De Beers prepared an Environmental Monitoring and
Management Framework in 2012 that proposed the functional integration of
environmental monitoring within an adaptive management approach (De Beers
2012a). As part of De Beers’ ongoing commitment to responsible Project
management, a more detailed Adaptive Management Plan (AMP) for the Project
is provided herein submitted as a supporting document for the Water Licence.

1.2

PLAN OBJECTIVE
The objective of this AMP is to describe the process through which the Mine will
practice adaptive management. The AMP details a Monitoring Program
Framework and an Adaptive Management Response Framework, which identify
linkages between management plans and monitoring programs, and define how
results from annual environmental monitoring programs will contribute to the
adaptive management process. This report provides the structure and intention
through which the Adaptive Management Response Framework and the
Monitoring Program Framework will be enacted and connected to adaptively
manage the Mine. Integral to this plan is input from Aboriginal Parties including
Traditional Knowledge and an Engagement Plan has been proposed as a means
to continue the conversation on monitoring and management plans.
The present AMP has been developed in consideration of the recent Draft
Guidelines for Adaptive Management from the Wek’èezhìi Land and Water Board
(WLWB) (WLWB 2010), the Guide for Preparation of Adaptive Management
Plans developed from Fisheries and Oceans Canada (DFO; Greig et al. 2008),
and AMPs from other regional mines (e.g., BHP Billiton 2008 – Ekati Diamond
Mine; Diavik 2007 – Diavik Diamond Mines; and De Beers 2011b – Snap Lake
Diamond Mine).
The WLWB proposed the concept of a Response Framework that may act as the
framework to adaptive management, particularly as it relates to aquatic effects
monitoring (WLWB 2010). The Response Framework provides a structure to
monitoring and management outcomes such that management actions respond
to changes in the environment in a timely and appropriate manner to prevent
significantly adverse effects from occurring as a result of mining activities. This
approach can be easily applied to other non-aquatic environmental components
with associated monitoring programs. The present AMP is designed around the
WLWB Response Framework approach, but extends beyond aquatic effects
monitoring, to include other monitoring programs for the Mine.
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PLAN STRUCTURE
The structure of the present report includes this introductory section (Section 1),
with an overview of adaptive management and the Response Framework in
Section 2. Section 3 describes the AMP for the Mine. Section 4 provides a brief
summary of applicable Environmental Monitoring Programs, and outlines the
goals of and need for these programs within the AMP and linkages among the
various programs. Management Plans for the Mine are described in Section 5,
while reporting tasks associated with the AMP are described in Section 6. A
reference list is provided in Section 7.
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OVERVIEW OF ADAPTIVE MANAGEMENT AND
RESPONSE FRAMEWORK
Adaptive management has been defined in a variety of ways (see Appendix 1 in
WLWB 2010 for an extensive discussion). The consensus for a definition of
adaptive management in a resource management context is generally
considered to include four themes (as cited by Greig et al. 2008, and reiterated in
WLWB 2010) as follows:


learning to reduce management uncertainties;



using what is learned to change policy and practice;



focusing on improved management; and



basing adaptive management on a structured and systematic approach.

Adaptive management links environmental monitoring results to management
responses; it is a structured, pre-defined response strategy to changes in
regulatory, environmental, or operational conditions. At the core of successful
adaptive management is the functional integration of multiple monitoring
programs, and effective communication at all levels. It is an iterative approach to
environmental management that involves the timely evaluation of monitoring
results, followed by assessment of and, if necessary, adjustments to
management practices to implement solutions. Adaptive management comes full
circle when management actions are implemented and the cycle begins again
(WLWB 2010; Greig et al. 2008; and illustrated in Figure 2).
The Adaptive Management Response Framework is a systematic approach to
responding to the results of a monitoring program (WLWB 2010), making it a
critical component of the AMP. Such a framework requires proponents to take
some action when monitoring results indicate that a pre-defined level of
environmental change or effect (the “action level”) has been reached. Action
levels are set so that significant adverse impacts are likely to never occur.
A critical requirement of the Adaptive Management Response Framework is,
therefore, defining what is meant by “significant adverse impacts”. The WLWB
(2010) uses the term “significance threshold” to describe this requirement.
Essentially, the significance threshold is the point at which an environmental
change would be considered significantly adverse. Application of mitigation,
monitoring and comparison of monitoring data to tiered benchmarks (action
levels), and adaptive management responses if the action levels are reached, will
prevent a significance threshold from being reached.
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Assessment endpoints are defined within an environmental assessment (EA) as
formal narrative expressions of the actual environmental value that is to be
protected (Suter 1993; Suter et al. 2000). They provide an important link between
the EA and the significance thresholds, because the assessment endpoints state
what needs to be protected and the significance thresholds define the ultimate
limit of how these endpoints may be changed by Mine activities. Both are
qualitative statements. For example, an assessment endpoint (or value to be
protected) such as “water in the lake must be drinkable”, would have a
significance threshold of “the water in the lake is not drinkable”. Similarly,
assessment endpoints focused on fisheries may have a value statement such as
“the ecological function of the lake must be maintained”, which would equate to a
significance threshold of “fish in the lake are unable to survive, grow, or
reproduce” or “a sustained absence of a fish species”.
To avoid reaching significance thresholds, the Adaptive Management Response
Framework includes action levels (e.g., low, moderate, and high), each with its
own set of management actions (WLWB 2010). Typically, proponents set low
action levels in advance of confirmed environmental change (i.e., during detailed
monitoring study design development). Each year, the results from applicable
monitoring programs are compared against corresponding low action levels set in
the Adaptive Management Response Framework for that program. Should a low
action level be reached, the moderate and high action levels are then set. Action
levels are quantitative statements linked to measurement endpoints (as defined
within an EA). For example, a low action level that relates to a “the water in lake
must be drinkable” value statement may be “water quality parameters at any
location in lake are above the 75th percentile of relevant drinking water guideline
or benchmark concentrations”. Another example of a low action level related to a
value statement of “the ecological function of the lake must be maintained” may
be “a statistically significant difference in fish health endpoints or fish tissue
chemistry that is beyond normal range1, and the change is in direction, and of
magnitude, that is indicative of impairment to fish health”. An additional low
action level related to this value statement may be “an indication from catch rates
of a proportional change in number of fish of a species from the lake”. There may
be multiple quantitative low action levels set for any given value statement, and
therefore, there will also be multiple quantitative low action levels set relative to
any given significance threshold.

1 Normal range is a quantitative estimate of natural variability in an endpoint as determined from baseline or follow-up
studies within an appropriate study area. Each component may define normal range differently, based on the best
information available and the inherent variability within each component and endpoint. For example, normal range may
be defined as a 95% prediction interval of the dataset selected to represent natural variability for each component (i.e.,
baseline data, reference data, or both).
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When a low action level is triggered, a Management Response Plan (MRP) is
created. The MRP describes the scope of management responses to
environmental changes, as well as the mitigation measures under consideration.
The selection, implementation, and evaluation of potential mitigation measures or
operational changes are described. As identified in the WLWB guidance (2010),
the MRP is a dynamic document, to be updated with measurement endpoints,
action levels, and weight of evidence conclusions (when applicable), all of which
are used toward decision making.
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Adaptive Management Cycle (modified2 from WLWB 2010)

Figure has been modified from original WLWB 2010 document by switching the order of “Identify Issues” and “Adjust
Strategy”; in the original guidance document the order of the processes falls as “Monitor  Evaluate Outcomes 
Adjust Strategy  Identify Issues  Design Potential Solutions  Implement Solutions” etc.
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ADAPTIVE MANAGEMENT APPROACH FOR THE
MINE
The three principle components of the AMP for the Mine are the Monitoring
Program Framework, Management Plans, and the Adaptive Management
Response Framework (Figure 3). The key to the AMP is the functional integration
of monitoring programs within an adaptive management approach. Essentially,
management responses will be triggered when outcomes from annual monitoring
programs indicate a level of environmental change is occurring at or beyond predefined action levels. Sections 3.1 to 3.3 provide further information on the
Monitoring Program Framework, Management Plans, and the Adaptive
Management Response Framework for the Mine. Communication with Aboriginal
Parties will be ongoing, as defined in the Engagement Plan (De Beers 2013b)
and updates to the monitoring and management plans including this adaptive
management plan may result throughout the life of mine.
The AMP for the Mine fits into a higher level management process, such that
additional components of Mine operations (e.g., health and safety, equipment
maintenance, training, administrative processes), along with adaptive
management, fall into one overall Environmental Management System (EMS;
Figure 4).
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Environmental Management System and Related Adaptive Management
Processes for the Mine

MONITORING PROGRAM FRAMEWORK
Environmental monitoring for the Mine will take place through component-specific
Environmental Monitoring Plans3 (EMPs). The Monitoring Program Framework
encompasses the individual monitoring components and their over-arching
environmental monitoring programs (Figure 3). These programs and their
components include the following:


3

Aquatic Effects Monitoring Program Design Plan
2014a):


Hydrology;



Water quality;



Sediment quality;



Aquatic life, including:


Plankton;



Benthic invertebrates;



Fish; and



Fish health.

(AEMP; De Beers



Surveillance Network Program (SNP; Annex A of the Water Licence);



Wildlife Effects Monitoring Program (WEMP; De Beers 2014b);

Environmental Monitoring Plans are the study design, while Environmental Monitoring Programs are the annual
implementation of the aforementioned study design. For the sake of the present document, the terms Environmental
Monitoring Plans and Environmental Monitoring Programs will be used interchangeably and referred to as EMPs.
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Vegetation and Soils Monitoring Program (De Beers 2014c);



Air Quality and Emissions Monitoring and Management Plan (De Beers
2014d);



Groundwater Monitoring Program (De Beers 2013d); and



Geochemistry Characterization Plan (De Beers 2014e).

If the results of monitoring programs indicate environmental changes are
occurring that are unpredicted or exceed low action levels, then relevant MRPs
are created or updated to effectively monitor for the unpredicted effects. Further
information on the individual monitoring programs, including definition of
significance thresholds, is provided in Section 4.
The EMPs have been created as supporting documentation for the Water
Licence and Land Use Permit applications associated with the Project
(e.g., Wildlife Effects Monitoring Program, Aquatic Effects Monitoring Program).
As applicable, these EMPs define significance thresholds and action levels for
relevant monitoring endpoints (e.g., measurement endpoints). Please note that
these EMPs are subject to change based on community and regulatory input and
feedback.

3.2

MANAGEMENT PLANS
In addition to EMPs, various management plans have been developed for the
Mine. These management plans include:


Conceptual Closure and Reclamation Plan (De Beers 2013c);



Explosives Management Plan (De Beers 2014f);



Wildlife and Wildlife Habitat Protection Plan (WWHPP; De Beers
2014g);



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



Waste Management Plan (De Beers 2014i);



Processed Kimberlite and Mine Rock Management Plan (De Beers
2014j);



Water Management Plan (De Beers 2014k);



Erosion and Sediment Management Plan (De Beers 2014l);



Incinerator Management Plan (De Beers 2014m); and



Landfarm Management Plan (De Beers 2014n).
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When applicable, these management plans include management actions that will
be taken to prevent and mitigate environmental effects from the Mine.
The management plans are linked to both the Monitoring Program Framework
and the Adaptive Management Response Framework (Figure 3). If the annual
monitoring reports identify unpredicted changes or trigger action levels within the
Adaptive Management Response Framework, then the appropriate management
plan(s) will be created or updated to include required preventative or mitigative
actions (e.g., as identified in the MRP). In addition, the Adaptive Management
Response Framework and action levels defined for several EMPs are critically
linked with the management actions outlined in several of these management
plans. For example, the AEMP is linked to the Water Management Plan, and the
WEMP is linked to the WWHPP.

3.3

ADAPTIVE MANAGEMENT RESPONSE FRAMEWORK
The Adaptive Management Response Framework includes the management
response pathways to be followed in the event that action levels are reached as
indicated by the results of the aforementioned EMPs or management plans
(Figure 3 and Table 1). If, for example, a low action level for a monitoring
component is reached or triggered, then a MRP will be created. Additional
responses to a low action level trigger may include taking investigative actions to
identify the cause of the change, comparing to environmental assessment
predictions, evaluating ecological implications, trying to identify if the change is
real, setting moderate and high action levels, and planning mitigative actions to
respond to continued environmental change (WLWB 2010). If a moderate action
level is reached, mitigation may be implemented and/or a risk assessment
performed (WLWB 2010). Should a high action level be reached, action would be
taken to reverse measured trends and improve environmental conditions (WLWB
2010). Essentially, the nature and degree of the response will be tailored to each
situation, with increasing effort and intensity of action as the higher action levels
are reached. A generic example of action levels and potential responses is
presented in Table 1. The benchmarks to be used in assessing environmental
change will be site-, stressor- and component-specific. The benchmarks may
vary spatially and temporally as the Mine progresses and results of monitoring
and mitigation are reported and evaluated (WLWB 2010). Draft componentspecific action levels and responses have been pre-defined, when applicable, in
the monitoring plans outlined in Section 3.1.
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Examples of Action Levels and Responses
Description

 significant difference between reference and exposure
areas, or from baseline conditions, but below an
(a)
applicable benchmark
 increasing trend toward conditions outside of baseline
or normal range, or toward benchmark

 significant difference between reference and exposure
areas, or from baseline conditions, and benchmark
exceeded
Moderate
 consistently increasing trend approaching benchmark
exceedance

High
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 benchmarks consistently exceeded, or effect is above
(b)
predictions but below the significance threshold

Action
 Prepare a Management Response Plan
(MRP)
 Notify Board
 Confirm and investigate further
(e.g., initiate special study)
 Evaluate ecological implications
 Compare to Environmental Impact
Statement (EIS) predictions
 Identify potential mitigation options and
implement where appropriate
 Set moderate and high action levels
 Re-evaluate benchmark and revise if
necessary
 Confirm and investigate further
(e.g., initiate special study)
 Notify Board
 Select mitigation and prepare plans
 Estimate effectiveness of mitigation
 Implement mitigation
 Update monitoring design
 Update MRP
 Compare to EIS predictions
 Evaluate ecological implications
 Update MRP
 Identify and implement improved
mitigation to reverse trend
 Notify Board
 Remediate/restore

Sources: WLWB 2010; Greig et al. 2008; Diavik 2007.
(a)
Applicable benchmarks may include Canadian Council for Ministers of the Environment (CCME) guidelines, or Site
Specific Quality Objectives (SSQO)
(b)

Significance threshold is defined as the point at which an environmental change would be considered significantly
adverse. The adaptive management actions are used to prevent a significance threshold from being reached.

Formal MRPs will be developed on a component-specific basis when a low
action level is reached (see example in Figure 5). Effect abatement or mitigation
measures will be detailed, the rationale provided for their selection and, where
feasible, quantitative predictions as to their effectiveness presented. Actions
detailed in the MRP to address a low action exceedance may be taken in
concurrence, as necessary, with the submission of the MRP. The MRP will also
be linked to monitoring plans that will provide information necessary to assess
the effectiveness of measures taken to reverse and/or reduce the environmental
change. The MRP will be reviewed and used by De Beers, regulators, and
Aboriginal and local communities to assess these measures prior to and
following their implementation. It will be subsequently revised if moderate or high
action levels are reached, if mitigation or operational changes do not correct the
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environmental change, or if the source of the environmental change is not
successfully identified.
Unpredicted changes may take place. If this occurs, then applicable EMPs will be
updated or created and monitoring will be conducted to determine if action levels
are reached due to the unpredicted change (Figure 3).
In some circumstances (e.g., AEMP), weight of evidence approach may be used
to effectively integrate monitoring outcomes and identify if action levels have
been exceeded. Such an approach allows for a systematic method of assessing
the significance of effects, while allowing for the integration of multiple lines of
evidence and information to bolster decision-making (e.g., Figure 5) (EC and
MOE 2008; Chapman and Anderson 2005). In other words, the weight of
evidence helps to organize a complicated assessment of potential effects
involving many factors in a transparent manner, in terms of the data used and the
conclusions made.
The weight of evidence approach also allows for weighting of effects relative to
one another. Greater weight is given to effects that more directly indicate the
potential for significant environmental change and threats to the environment. For
example, changes to biological communities more directly indicate potential
environmental impairment, whereas increases in concentrations of chemicals of
concern in water or sediment may or may not indicate such effect. Professional
judgement also plays an important role in weight of evidence assessment
(EC and MOE 2008).
The weight of evidence approach may be qualitative or quantitative. Effects
weightings and the establishment of decision criteria (e.g., effect benchmarks
and associated management responses) will be performed in consideration of
the following:


the relative importance of valued components;



the relative importance of associated measurement and assessment
endpoints;



the magnitude and direction of the changes relative to benchmarks and
significance thresholds; and



the strength of the evidence brought to the assessment.

It is anticipated that weight of evidence approaches for individual monitoring
components will be refined over time as results of monitoring programs and
effectiveness of mitigation measures become known.
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The presently proposed AMP, with its integrated Response and Monitoring
Frameworks and clearly stated significance thresholds (Section 4), provides for
an adaptive management approach that works to minimize uncertainty in the
management of environmental impacts as a result of the Mine. The plan is
iterative in nature, adapting management responses as monitoring results are
gathered and adaptive management actions are put into place.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

Figure 5

- 17 -

June 2014
Version 2

Management Response Plan Life Cycle

Scenario: Annual review of Environmental Monitoring Program (EMP) report indicates that a Measurement Endpoint has
reached the Low Action Level. Refer to Figure 2.

Adaptive Management process begins

↓
Create a Management Response Plan (MRP)

→ investigate and provide rationale for mitigation options (e.g., model to predict outcomes)
→ review MRP (i.e., De Beers, Regulators, Aboriginal Parties)
→ MRP report is due 1 year after activation
↓
Investigation into the validity of the change

→ verify the lab/field data values, instrumentation, methods, etc.
→ targeted investigation to identify potential effects/responses in other measurement endpoints
→ verify if trend is consistent over time/previous phases of program
If the change is deemed not valid or “real”:

→ continue monitoring
→ close relevant MRP report
If the change is deemed to be valid or “real”:

→ investigate relationship between the change and possible environmental drivers
→ investigate potential or likely project-related causes (this may involve additional monitoring)
If the cause of the change is not identified:

→ Continue with (modified monitoring) program until such time as:
o

the change is reversed

o

the change increases to moderate or high action level

o

there is a detrimental change in other measurement endpoint(s)

o

the cause of the change is determined

If the cause of the change is identified and deemed not to be project related:

→ re-evaluate and modify benchmarks (if necessary) for action levels and monitoring plan
→ close relevant MRP report
If the cause of the change is identified and is deemed to be project related:

→ establish moderate and high action levels and associated management responses
→ determine significance of effects and nature of management response (e.g., Weight of Evidence
approach)

o

what is the relative importance of the endpoint (e.g., is the endpoint for a Valued
Component)?
will the change be irreversible?

o

are there multiple sources of information to support the assessment for significance of effect?

o

are there changes in multiple endpoints?

o

does the change exceed criterion for environmental quality?

o

→ continue on annual MRP reporting
↓
Implement operational change and/or mitigation

→ monitor for effectiveness of mitigation through relevant Environmental Monitoring Plan (EMP)
→ evaluate results of monitoring to determine if alternative or additional mitigation measures need to be put
into place

→ continue annual MRP reporting until which time the Measurement Endpoint is stable and adequately
monitored under the respective EMP, at which time relevant MRP report can be closed.

↓
Review EMP and MRP
(De Beers, Regulators, Aboriginal Parties)
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ENVIRONMENTAL MONITORING PROGRAMS
FOR THE MINE
This section provides information related to the EMPs for the Mine. The EMPs
results are critical in the determination of whether the Adaptive Management
Response Framework is triggered. Section 4.1 outlines the overall goal and the
need for the EMPs. Sections 4.2 to 4.8 provide general information and define
significance thresholds, when applicable, for the EMPs listed in Section 3.1.

4.1

GOAL AND NEED FOR THE ENVIRONMENTAL
MONITORING PROGRAMS
The Mine is situated at Kennady Lake, in a remote location in the NWT. The
kimberlite ore bodies that will be mined are located below Kennady Lake, and are
amenable to open-pit mining. Kennady Lake will be partially dewatered to allow
access to the ore. The Mine will involve the following activities:


redistribution and diversion of water within the watershed;



storage and management of overburden, mine rock, and processed
kimberlite;



management of solid and liquid wastes;



management of surface water and groundwater; and



maintenance of site infrastructure and access throughout the life of the
Mine.

Valued components that include those identified by Aboriginal Parties during the
Environmental Impact Review (EIR) process represent properties of the physical,
biological, cultural, social and economic environments that are of importance to
society, and were identified in the Environmental Impact Statement (EIS;
De Beers 2010, 2011a, 2012b). The properties of the valued components that
require protection are referred to as assessment endpoints (e.g., suitability of
water quality to support a health aquatic ecosystem). Assessment endpoints are
used to assess the significance of impacts and are tested and expressed through
specific measurement endpoints (e.g., chemical concentration). The goal of
EMPs is to collect data using measurement endpoints relating to Mineenvironment interactions, thus allowing determination of Mine effects and
subsequent assessment of the necessity to take management action.
Mine-environment interactions (i.e., pathways of effect) and predictions of
potential effects were both defined in the EIS (De Beers 2010, 2011a, 2012a)
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and determine the need for EMPs. For example, the relationship between Mineenvironment interactions, EIS predictions, and EMPs is demonstrated by the
following:


Aquatic Environment: During operations, processed kimberlite and
mine rock will be placed in designated areas within the controlled area
of the Mine. The EIS identified that phosphorus concentrations in
Kennady Lake may increase following closure after Kennady Lake has
been refilled and reconnected to the downstream waters. The
predominant source of phosphorus is anticipated to be the geochemical
loading from seepage inputs from the Fine Processed Kimberlite
Containment (PKC) Facility under the assumption of permafrost-free
conditions. As a result, the Kennady Lake ecosystem, although
projected to remain oligotrophic (i.e., possessing <0.01 milligrams per
litre [mg/L] total phosphorus), may be more productive due to the
increased phosphorus concentration. The monitoring programs for the
aquatic ecosystem will include the SNP within the controlled area of
Kennady Lake (i.e., Areas 2 to 7), and the AEMP for Kennady Lake
(following reconnection with Area 8) and downstream waterbodies; both
programs will monitor phosphorus concentrations in water and
sediment.



Terrestrial Environment: As identified in the EIS, the Mine is
anticipated to lead to the direct habitat loss within the Mine footprint, and
indirect habitat alteration through sensory disturbance and dust that
extend beyond the Mine footprint. Further, limited direct mortality of
wildlife is anticipated to occur from Mine activities (such as vehicle
collisions or problem wildlife that have to be destroyed). The monitoring
program for the terrestrial ecosystem, therefore, consists of a WEMP, a
WWHHP, as well as a Vegetation and Soils Monitoring Program to
evaluate impacts from dust, which was also identified by the Aboriginal
Parties as a concern requiring monitoring.



Air Quality: The Mine will release substances into the air (i.e., air
emissions) during operation as a result of activities at the processing
plant, as well as generators, incinerators, vehicle exhausts, and dust.
These substances will settle out (i.e., air deposition) directly upon the
water, or on the land, where they may be transported into the lakes and
streams by snowmelt or runoff. While the concentrations of some metals
were predicted to be above water quality guidelines in some small lakes
immediately adjacent to the Mine area, the potential for effects to
aquatic health from the dust and metals reaching the lakes was
determined to be low. Air quality monitoring will take place for the Mine
to confirm predicted effects and to support effect monitoring
assessments relating to water quality, wildlife, vegetation, and soils.
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Further details on the various monitoring programs for the Mine are provided in
the following sections.

4.2

AQUATIC EFFECTS MONITORING PROGRAM
The AEMP consists of four monitoring components: hydrology, water quality,
sediment quality, and aquatic life (i.e., lower trophic communities [plankton and
benthic invertebrates] and fish). Information generated from the air quality and
SNP (i.e., water quality, sediment quality and groundwater quality and quantity
data from within the controlled area of the Mine) monitoring data will also support
the AEMP. The overall approach for the program is based on identification of
effects via comparisons between before and after conditions, control and impact
sites (i.e., reference condition approach) and/or comparison of sites located
along a gradient of exposure to potential impacts (i.e., gradient design). A set of
core stations will be established and a consistent sampling design will be applied
(where possible) across monitoring components.
The hydrology component of the AEMP focuses on measurement of seasonal
water levels and flows, and channel/bank stability. This information will be
important to the interpretation of biological monitoring data. Meteorological
monitoring will be included. This information will also be used in support of
hydrological modelling.
The water quality component of the AEMP focuses on chemical constituents that
reflect geomorphology and condition of the watershed, and biological variables
that indicate ecosystem health and biological productivity within the waterbody.
Comparison of this information with water quality guidelines (e.g., Canadian
Council of Ministers of the Environment [CCME]) or site-specific water quality
benchmarks and objectives, and between reference and exposure areas, allows
for identification and assessment of Mine-related effects on water quality, and
thus fish and fish habitat. Monitoring will take place during construction and
through the life of the Mine, and beyond active closure, and will include
measurement of field parameters, conventional parameters, major ions, metals,
nutrients, and selected organic parameters. Sites will be located within the
receiving environment immediately adjacent to the controlled area, and
downstream of the Mine area, and sampling will follow a seasonal approach.
The sediment quality component of the monitoring program focuses on the
physical and chemical properties of sediment in lakes and streams, reflecting not
only the natural condition of the watershed but also potential Mine-related effects.
Sediment monitoring will occur in close coordination with water quality and
benthic invertebrate community monitoring, prior to and over the life of the Mine
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and into post-closure, and will include measurement of particle size, and
sediment-associated nutrients and metals. Comparison of this information with
sediment quality guidelines, baseline information, and between reference and
exposure areas, will allow for identification and assessment of Mine-related
effects on sediment quality and associated potential for effects on fish and fish
habitat.
The aquatic life component of the monitoring program consists of lower trophic
communities and fish. Plankton (i.e., phytoplankton and zooplankton) and benthic
invertebrates are important food sources for fish and reliable indicators of water
quality, sediment quality, and the trophic status of waterbodies. The abundance
and composition of lower trophic communities will be determined prior to and
throughout the life of the Mine and into post-closure, and will occur on a seasonal
basis during the open water period. Fish will be monitored for health
(e.g., growth, reproduction, and development) and tissue chemistry (e.g., quality
for consumption). The fish species to be studied will include a small-bodied
species (i.e., the fish health sentinel species). Monitoring for fish presence and
movement will also be conducted in the streams downstream of Kennady Lake in
relation to the flow mitigation plan. Fish habitat will be monitored through the
review of the results of the hydrology, water and sediment quality, and lower
trophic level monitoring programs. Fish sampling will occur at an appropriate
sampling frequency periodically throughout the life of the Mine and into postclosure.
The AEMP will provide adaptive management details in support of the Water
Management Plan (De Beers 2014k) and the SNP (Attachment A of the Water
Licence). The AEMP focuses on the receiving environment, outside of the
controlled area. The focus of the SNP is largely confined to within the controlled
area, with the exception of the sampling stations in Lake N11 and Area 8 (e.g., at
the diffusers). The diffuser stations, as with other mining operations, are
anticipated to be included in the AEMP reporting. The common link among the
AEMP and SNP is the management of water in, and downstream of, the
Kennady Lake ecosystem due to the Mine.
Action levels have been established within the AEMP. The action levels are
designed around three impact hypotheses: toxicological impairment (i.e.,
potential for toxicity to aquatic organisms from releases of substances, such as
metals, total dissolved solids); nutrient enrichment (i.e., potential for
eutrophication from releases of nutrients, such as phosphorus and nitrogen); and
physical habitat alteration (potential for changes to physical aquatic habitat from
modifications in water levels and flows outside of the controlled area). Action
levels were developed for hydrology, water quality (its drinkability and potential to
affect aquatic life), sediment quality, plankton community, benthic community,
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fish health and tissue quality. Action levels applicable to the flow mitigation plan
were also developed in the AEMP.
Significance thresholds are broadly organized into three categories centered on
the key assessment endpoints (Section 2) and those identified by Aboriginal
Parties during the EIR process, and include the following:
1. Water is safe to drink;
2. Fish are safe to eat; and
3. Ecological function in the aquatic ecosystem is maintained.
Significance thresholds currently drafted for the AEMP, which have been
reviewed by Aboriginal parties during the EIR process as well as subsequent
workshops, community visits and site visits as described in the Engagement
Plan, include the following:
1. Drinking Water and Fish Consumption


4

Water is not drinkable (human health and/or wildlife risk):


aesthetics will be considered through the action levels only;



water safe for consumption will be considered through a human
health and/or wildlife risk assessment for drinking water4;



Construction, Operations, and Closure: the water in waterbodies
adjacent to, and downstream of, Kennady Lake is not drinkable; and



Post-closure: the water in Kennady Lake is not drinkable.

It is expected a formal human health and/or ecological risk assessments would be initiated if a moderate or high Action
Level was exceeded, and would then direct Significance Threshold considerations.
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Fish are not safe for consumption (human health and/or wildlife risk):


palatability will be considered through the action levels only;



fish safe for consumption will be considered through a human health
and/or wildlife risk assessment of measured fish tissue parameters5



Construction, Operations, and Closure: fish in waterbodies adjacent
to, and downstream of, Kennady Lake are not safe to eat; and



Post-Closure: fish in Kennady Lake are not safe to eat.

2. Ecological Function


Inadequate food for fish, or



Fish unable to survive, grow, or reproduce, or



Sustained absence of a fish species:


Individual components (i.e., hydrology, water quality, sediment
quality, plankton community, benthic community, fish health and
tissue chemistry) are considered through the action levels only.



Construction, Operations, and Closure: fish in waterbodies adjacent
to, and downstream of, Kennady Lake have inadequate food, or are
unable to survive, grow, or reproduce, or there is a sustained
absence of a fish species.



Post-closure: fish in Kennady Lake have inadequate food, or are
unable to survive, grow, or reproduce, or there is a sustained
absence of a fish species.

Changes to hydrology, water quality, sediment quality, plankton, benthic
invertebrates, fish health and tissue quality will be measured using standard
approaches that are consistent with, or added to, those used during the
environmental assessment. Where changes are identified for specific aquatic
components, a weight of evidence approach will be used to integrate the
monitoring data from each aquatic component to identify the impact to the
aquatic ecosystem.

5

The significant threshold is not considered exceeded if one fish sample is above Canadian Food Inspection Agency
(CFIA) guidelines, which exist for only three metals, mercury, lead and arsenic (CFIA 2009). This is because the
potential for toxicity is based on a sufficient does, which would not be met for one fish. Further, concentrations of
mercury in the region are already above the commercial food inspection guidelines in some large piscivorous fish; this is
largely due to local geology and/or atmospheric deposition and is unrelated to the operation of the Mine.
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SURVEILLANCE NETWORK PROGRAM
The SNP will consist of water, sediment, and effluent (i.e., water management
pond discharge) quality monitoring primarily within the controlled area boundary
of the Mine, with the exception of the diffuser sampling locations that are located
immediately outside the controlled area (i.e., Area 8 during early construction
[initial dewatering], and Lake N11 during construction and early operations
[dewatering and operational discharge]). The information from this program will
be used to verify water quality predictions within the controlled area (e.g., the
water management pond with respect to dewatering and operational discharges
to Lake N11 and Area 8) and assess compliance with water licence limits.
Sampling will include collection of water samples for chemical analysis (e.g., field
parameters, conventional parameters, major ions, metals, nutrients, and selected
organic parameters), measurement of flow (e.g., operational WMP effluent
discharge and groundwater inflow rates), and sediment samples at the diffuser
stations for chemical analysis (e.g., physical properties, metals, nutrients, and
selected organic parameters). Monitoring will occur prior to and through the life of
the Mine, and during closure (i.e., the refilling of Kennady Lake). Locations
targeted for monitoring include points of discharge (i.e., diffuser locations), the
water management pond, collection ponds, seepage, minewater, and surface
runoff.
While the SNP is a compliance monitoring requirement under the water licence,
select data from the SNP are directly relevant to the AEMP (e.g., quality and
quantity of water discharged from Kennady Lake to Lake N11 during dewatering).
The AEMP and SNP have been designed to complement each other and avoid
duplication in data collection and reporting efforts. In addition, action levels and
benchmarks for applicable data collected in the SNP have been identified and
will be assessed as part of the AEMP.

4.4

WILDLIFE MONITORING
Wildlife monitoring will be conducted through the WEMP and the WWHPP. The
WWHPP (De Beers 2014g) outlines the policies, practices, designs, and
procedures that will be implemented to mitigate direct Mine-related effects to
wildlife and wildlife habitat. The intent is to reduce effects to wildlife, and maintain
safety for wildlife and humans. The WEMP (De Beers 2014b) will monitor the
indirect effects to wildlife, and also includes contributions to regional monitoring
initiatives.
Effects to wildlife at the site level cannot trigger significance as defined in the EIS
(De Beers 2010). Significance follows from effects to abundance and distribution;
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these are effects that occur at the scale of the population range or the regional
study area, not within the mine footprint. Changes will be measured using all
available information, including results from the WEMP and WWHPP, information
from other mines operating in the region, and monitoring undertaken by
government agencies. Significance will be estimated through a weight of
evidence approach, where high magnitude changes occurring over a large
geographic extent will contribute more to the assessment than smaller scale
effects.
The significance thresholds as defined the EIS (De Beers 2010) are specific to
caribou, grizzly bear and wolverine, as the species that have been the focus of
the most attention during the environmental assessment, and which are receiving
the most monitoring effort. The significance thresholds for these species are:
1. Wildlife Population


A sustained6 decrease in the abundance and/or distribution (i.e., a
decline in resilience and persistence) of a wildlife population.



A significance threshold is not proposed for direct habitat loss, as this
will be dictated and monitored through the land use permit.

2. Hunting Opportunity


A sustained loss of hunting opportunities.

Management thresholds at the site level (such as the actions resulting from
wildlife mortality or persistent on-site problem wildlife) have been defined through
the WEMP and WWHPP documents.

4.5

VEGETATION AND SOILS MONITORING PROGRAM
Vegetation and soils surrounding the Mine footprint are susceptible to change
from dust deposition by the Mine. Dust deposition will be measured in areas
where vegetation and soils are considered most sensitive along a transect
extending downwind from the Mine. Vegetation, soil, dust, and microclimate will
be monitored for change at these areas. The program will be designed to
measure plant growth, soil properties, dust deposition levels, and microclimate
(soil moisture and temperature).

6

It is anticipated “sustained” will be defined as occurring over a minimum of three consecutive years of monitoring or as
otherwise determined based on engagement with regulators and Aboriginal Parties.
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Significance thresholds currently drafted are limited to the vegetation monitoring
program, and include the following:
1. Persistence of Vegetation


A sustained decrease in the persistence of vegetation ecosystems and
plant populations.


Persistence is first considered through action levels as a high
magnitude impact over a regional scale resulting in a decrease in
richness and relative abundance of major taxonomical plant groups
that are important to ecosystem function and traditional land use.



It is anticipated “sustained” will be defined as occuring over a
minimum of three consecutive years of monitoring.

Residual effects were not classified and environmental significance was not
evaluated for soils within the EIS (De Beers 2010, 2012b); therefore, there are no
significance thresholds for soils.

4.6

AIR QUALITY AND EMISSIONS MONITORING AND
MANAGEMENT PLAN
Mine construction and operations are expected to result in atmospheric
emissions due to fossil fuel combustion and fugitive dust. Emissions from power
generators and the waste incinerators will be tested initially and periodically after
start-up. A network of air quality monitoring stations will be established on the
perimeter of the Mine site as well as within a wider area. Air quality will be tested
for sulphur dioxide (SO2), nitrogen dioxide (NO2), total suspended particulate
(TSP), and fine particulate matter (PM2.5).
The Air Quality and Emissions Monitoring and Management Plan details action
levels, benchmarks, and management responses that adapt to unacceptable and
unanticipated changes in air quality and emissions over the life of the Mine. For
example, low action levels include the exceedance of the applicable NWT air
quality standards for SO2, NO2, TSP, and PM2.5.
Residual effects were not classified and environmental significance was not
evaluated for air quality within the EIS (De Beers 2010); therefore, there are no
significance thresholds for air quality monitoring.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

4.7

- 27 -

June 2014
Version 2

GROUNDWATER MONITORING PROGRAM
Excavated pits within the Mine area are expected to receive a net influx of
groundwater, some of which is anticipated to have elevated concentrations of
total dissolved solids (TDS) relative to surface water. Groundwater quality and
quantity will be monitored for trends over time, and will be incorporated into the
SNP. Monitoring will take place throughout the life of the Mine and will occur
using wells and within open pits.
Residual effects were not classified and environmental significance was not
evaluated for groundwater within the EIS (De Beers 2010, 2011a, 2012b);
therefore, there are no significance thresholds for groundwater. The influence of
the mining activity to groundwater, and the groundwater influence to water quality
in the EIS are incorporated into the residual effects analysis to water quality. As a
result, the significance thresholds for the AEMP incorporate the influence of
groundwater to water quality. In addition, applicable data, based on quantity and
quality, collected in the groundwater monitoring program will be identified and
assessed as part of the SNP.
Low action levels have not been developed for groundwater inflows to the mined
out pits; however, as part of the SNP monitoring, parameters such as daily
pumping rates, Conductivity/TDS, and TSS/Turbidity, will be monitored on a high
frequency basis during pumping to the WMP or Area 6. Action levels will be
based on daily pumping rates being above those predicted and these higher
pumping rates being maintained for a sustained duration.

4.8

GEOCHEMICAL CHARACTERIZATION PLAN
The Geochemical Characterization Plan will involve sample collection and
analysis that will indicate the magnitude and variability in the geochemical
characteristics of mine materials, and ensure the appropriate placement of
materials at the Mine. Monitoring will occur throughout the life of the Mine. The
information collected will be reviewed on an ongoing basis to ensure that the
mine plan and mitigation options meet the environmental objectives for the Mine.
As outlined in the Water Licence, the Geochemical Characterization Plan
(De Beers 2014e) provides management details in support of the Processed
Kimberlite and Mine Rock Management Plan (De Beers 2014j).
The Geochemical Characterization Plan (De Beers 2014e) consists of two
monitoring components: mine rock monitoring, and drainage quality monitoring.
The approach for the program is to track the characteristics, amount and
placement of mine rock from the open pits to confirm that rock is being used
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according to the recommendations in the Processed Kimberlite and Mine Rock
Management Plan (De Beers 2014j). The composition of seepage and runoff
from mine rock and processed kimberlite storage facilities will be tracked to allow
for identification of signs of incipient acid rock drainage and / or metal leaching
from mine materials.
Mine rock characterization focuses on samples collected from the open pits
during mine operations. Samples will be submitted for total sulphur analysis, and
rock will be classified as potentially acid generating (PAG) or non-PAG. Rock will
then be used for construction or placed in mine rock piles according to the
Processed Kimberlite and Mine Rock Management Plan (De Beers 2014j).
Material used for construction will be non-PAG, and PAG rock will be
sequestered within the interior of the min rock piles or placed within a pit. The
placement of rock will be confirmed by detailed geochemical analysis of rock
samples collected from the site during bi-annual geochemical audits.
The drainage quality component of the geochemical characterization program
focuses on chemical constituents that may be indicative of signs of incipient
acid/alkaline rock drainage and metal leaching. Runoff and seepage from key
mine facilities will be monitored during construction and through the life of mine,
including measurements of field parameters, conventional parameters, major
ions, metals and nutrients. Sites will be located adjacent to key mine areas, or
where zones of obvious seepage or runoff are identified. The results of SNP and
internal mine monitoring will be used in this evaluation as necessary.
The influence of construction and mining activities to surface water from the
influence of geochemical source inputs to surface water from the management of
mine rock and kimberlite are incorporated into the residual effects analysis to
water quality within the EIS. As a result, the significance thresholds for the AEMP
incorporate the influence of geochemical source inputs to water quality. Action
levels have been established within the geochemical testing (e.g., SNP, biannual geochemical audits) to prevent the formation of acid rock drainage
through on-going testing of PAG status through construction and operations,
which will direct the management of mine rock and kimberlite material during
operations, and seepage testing (i.e., quantity and quality) to minimize the
potential for discharge of acidic drainage or seepage that could cause a
significant environmental effect (De Beers 2014e).
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MANAGEMENT PLANS FOR THE MINE
As outlined in Section 3.2, various management plans have been developed for
the Mine. They have been drafted in support of the Water Licence and Land Use
Permit. These plans are briefly described presently.

5.1

CONCEPTUAL CLOSURE AND RECLAMATION PLAN
The goal of the Conceptual Closure and Reclamation Plan (De Beers 2013c) is
to provide the basis for a closure plan for the Mine that will return the site and
affected areas around the mine to technically viable and, where practicable,
self-sustaining ecosystems that are compatible with a healthy environment and
with human activities. It is recognized that the Conceptual Closure and
Reclamation Plan is a living document, which will be revised through the course
of mine operations. The Conceptual Closure and Reclamation Plan contains
information on the following:

5.2



guiding principles for closure and reclamation;



site wide short-term and long-term objectives;



closure and reclamation of site-specific elements (e.g., open pit mines;
mine rock and processed kimberlite containment facilities; site
infrastructure);



communication and engagement with regulators and aboriginal parties;



consideration of Traditional Knowledge;



implementation schedule;



closure costs; and



reporting.

EXPLOSIVES MANAGEMENT PLAN
The goal of the Explosives Management Plan (De Beers 2014f) is to describe
how impacts to water quality and wildlife will be minimized during blasting
operations. This includes detailing measures for the prevention and management
of spills, and point source control, to reduce release of ammonia to the
environment. The Explosives Management Plan focuses on safety and
environmental protection, and outlines Federal and Territorial regulations relating
to the control and use of explosives. The Explosives Management Plan describes
the onsite manufacture of explosives and provides information on:
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explosives management (blast management organization, onsite
storage and handling); and



blasting operations (planning, safety procedures, vehicles and
equipment, adverse weather, by-products, misfires, reporting and data
management, improvements, spill response).

EMERGENCY RESPONSE AND SPILL CONTINGENCY
PLAN
The goals of the Emergency Response and Spill Contingency Plan (De Beers
2014h) are to: facilitate prompt, efficient and safe clean-up of materials used
during mine construction and operations; identify responsibilities and reporting
procedures of the Emergency Response Team; and, provide support and
information on resources, facilities and trained personnel in the event of a spill or
emergency. Information is provided on:

5.4



response organization and reporting responsibilities, including training
courses and spill response exercises;



Mine cleanup strategy for initial response, major onsite facilities with
greatest potential for a large or environmentally significant spill,
prevention measures and emergency response actions and procedures;



basic spill response theory and actions;



spill response equipment; and



hazardous material information and spill reporting.

PROCESSED KIMBERLITE AND MINE ROCK
MANAGEMENT PLAN
The Processed Kimberlite and Mine Rock Management Plan (De Beers 2014j) is
a how-to manual for managing processed kimberlite and mine rock at the Mine.
The Processed Kimberlite and Mine Rock Management Plan describes:


mine rock and processed kimberlite management
quantities, distribution, geochemical characteristics);



operational procedures (including in-pit storage) and water management
for mine rock and processed kimberlite;



contingency plan for changes in proportions of waste streams; and



monitoring during the operational phase of the Mine.
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Protocols relating to the management of processed kimberlite and mine rock are
included in the Geochemistry Characterization Plan (De Beers 2014e).

5.5

WATER MANAGEMENT PLAN
The purpose of the Water Management Plan (De Beers 2014k) is to provide a
description of the proposed water and sewage management system at the Mine
site. The Water Management Plan includes information on:


the objectives, strategies, roles
management at the Mine site;



a detailed description of water management for the two principle water
systems on site:

and

responsibilities

for

water



mine water (including dewatering of Kennady Lake;
management pond operations; open pit seepage
management; runoff water collection system; and
management during closure);



site water (raw water intake; potable water; domestic water supply;
sewage collection and treatment plant); and



effluent quality criteria.

water
water
water

Action levels and benchmarks relating to surface water and effluent management
are included in the AEMP (De Beers 2014a).

5.6

EROSION AND SEDIMENT MANAGEMENT PLAN
The purpose of the Erosion and Sediment Management Plan (De Beers 2014l) is
to provide a description of the erosion and sediment management strategy at the
Mine site. The Erosion and Sediment Management Plan describes:


the objectives of erosion and sediment management on site;



sources of erosion and sediment at the Mine; and



erosion and sediment management strategies associated with
dewatering and operational water discharges from Kennady Lake, water
diversions from the Kennady Lake watershed, water level rises, dyke
construction and breaching, and surface runoff.
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INCINERATOR MANAGEMENT PLAN
The Incinerator Management Plan (De Beers 2014m) has been prepared to
address the management of the incinerators at the Mine. The incinerator is
intended to use thermal treatment to reduce the volume of domestic waste
associated with Mine operations. The purpose of the Incinerator Management
Plan is to provide an overview of the activities involved in the operation of the
incinerator at the Mine (De Beers 2014m). This includes the operation of the
incinerator and collection of data that will be used in the annual air quality
monitoring report.

5.8

WASTE MANAGEMENT PLAN

5.8.1

Non-hazardous Solid Waste
The Waste Management Plan (De Beers 2014i) provides guidance on managing
domestic waste and sewage onsite, including proper handling and disposal of
non-hazardous wastes during Mine construction and operations, such that
potential effects on the environment are minimized and regulatory requirements
are met. The Waste Management Plan describes non-hazardous solid waste as:

5.8.2



non-hazardous solid wastes generated at the site;



practices and procedures for the collection, storage, transport and
disposal of non-hazardous wastes;



monitoring and mitigation procedures for non-hazardous wastes; and



procedures that promote reduction, recovery, reuse and recycling of
wastes.

Hazardous Materials and Waste
A goal of the Waste Management Plan (De Beers 2014i) is to establish the
principles of hazardous materials management during the operations of the Mine.
The Waste Management Plan describes hazardous materials and waste as:


hazardous materials and wastes associated with Mine operations;



legislative requirements and regulations pertaining to their
transportation, handling, storage and potential for environmental effects;



principles pertaining to the identification, classification and storage of
hazardous materials, protective clothing and equipment, disposal of
wastes, and emergency measures;
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considerations relating to the transportation of hazardous materials; and



descriptions of appropriate storage facilities, inspection and monitoring
measures, record keeping and personnel training for various classes of
hazardous materials (i.e., petroleum/oils/lubricants, explosives, other).

LANDFARM MANAGEMENT PLAN
A Landfarm Management Plan (De Beers 2014n) has been developed for the
Mine. It contains information on the location that has been identified for a
landfarm, if required, conceptual design criteria, operating procedures, including
a soil bioremediation procedure, and employee health and safety information.
In general, the site-constructed and operated landfarm will receive soils and
snow that have been contaminated with hydrocarbons generated from the mine
operations. Contaminated soils will be treated at the landfarm using ex-situ
bioremediation. Hydrocarbon contaminated water at the landfarm will be initially
treated through an oil/water separator, and eventually transferred to the sewage
treatment plant and then the water management pond.
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REPORTING
Management plans and EMPs will be updated as appropriate and necessary
(e.g., when circumstances change). As detailed in Figure 3, the EMPs will
generate annual reports and the management plans will produce reports
according to their individual schedules, the results of both will feed into the
Adaptive Management Response Framework. Appropriate MRPs will be
generated as necessary (i.e., when an action level has been triggered) and
subsequently adjusted and updated, or sustained, until which time the MRP can
be closed.
The outcomes of the MRP process (e.g., mitigation arising from an MRP
process) will be reported within annual MRP reports, but may also be included,
as relevant, in the respective EMP integrative (e.g., AEMP re-evaluation and
re-design) and annual reports.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

7

- 35 -

June 2014
Version 2

REFERENCES
BHP Billiton Diamonds Inc. 2008. Ekati Diamond Mine Watershed Adaptive
Management Plan. Prepared by Rescan Environmental Services Ltd.,
Yellowknife, NWT and Vancouver, B.C.
CFIA (Canadian Food Inspection Agency). 2009. Canadian Food Inspection Agency
Fish Products Standards and Methods Manual: Appendix 3 Canadian
Guidelines for Chemical Contaminants and Toxins in Fish and Fish
Products. Ottawa, ON.: Canadian Food Inspection Agency.
Chapman, P.M. and J. Anderson. 2005. A decision-making framework for sediment
contamination. Integrated Environmental Assessment and Management, 1
(3): 163-173.
De Beers (De Beers Canada Inc.). 2010. Environmental Impact Statement for the
Gahcho Kué Project. Volumes 1, 2, 3a, 3b, 4, 5, 6a, 6b, 7 and Annexes A
through N. Submitted to Mackenzie Valley Environmental Impact Review
Board, Yellowknife, NWT. December 2010.
De Beers. 2011a. Environmental Impact Statement for the Gahcho Kué Project.
Volume 3a Revision 2, Volume 3b Revision 2, Volume 4 Revision 2, and
Volume 5 Revision 2. Submitted to Mackenzie Valley Environmental Impact
Review Board in response to the Environmental Impact Statement
Conformity Review. Yellowknife, NWT. July 2011.
De Beers. 2011b. Adaptive Management Plan – Snap Lake Mine. Submitted to the
Mackenzie Valley Land and Water Board, Yellowknife, NWT. May 2011.
De Beers. 2012a. Environmental Monitoring and Management Framework. Gahcho
Kué Project. Submitted to the Mackenzie Valley Environmental Impact
Review Board, Yellowknife, NWT. May 2012.
De Beers. 2012b. Environmental Impact Statement Supplemental Information
Submission for the Gahcho Kué Project. Submitted to the Mackenzie Valley
Environmental Impact Review Board, Yellowknife, NWT. April 2012.
De Beers. 2013a. Updated Project Description for the Gahcho Kué Project.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. November 2013.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

- 36 -

June 2014
Version 2

De Beers. 2013b. Gahcho Kué Project Community Engagement Update –
November 21, 2012 to September 24, 2013. De Beers Canada Inc.
Submitted to the Mackenzie Valley Environmental Impact Review Board,
Yellowknife, NWT. November 2012.
De Beers. 2013c. Conceptual Closure and Reclamation Plan. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. November 2013.
De Beers. 2013d. Groundwater Monitoring Program. Gahcho Kué Mine. Submitted
to the Mackenzie Valley Land and Water Board, Yellowknife, NWT.
November 2013.
De Beers. 2014a. Aquatics Effects Monitoring Program Design Plan Version
3. Gahcho Kué Mine. Submitted to the Mackenzie Valley Land and Water
Board, Yellowknife, NWT. June 2014.
De Beers. 2014b. Wildlife Effects Monitoring Program. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. May 2014.
De Beers. 2014c. Vegetation and Soils Monitoring Program. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. June 2014.
De Beers. 2014d. Air Quality Emissions Monitoring and Management Plan. Gahcho
Kué Mine. Submitted to the Mackenzie Valley Land and Water Board,
Yellowknife, NWT. June 2014.
De Beers. 2014e. Geochemical Characterization Plan. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. June 2014.
De Beers. 2014f. Explosives Management Plan. Gahcho Kué Mine. Submitted to
the Mackenzie Valley Land and Water Board, Yellowknife, NWT. June 2014.
De Beers. 2014g. Wildlife and Wildlife Habitat Protection Plan. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. May 2014.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

- 37 -

June 2014
Version 2

De Beers. 2014h. Emergency Response and Spill Contingency Plan. Gahcho Kué
Mine. Submitted to the Mackenzie Valley Land and Water Board,
Yellowknife, NWT. June 2014.
De Beers. 2014i. Waste Management Plan. Gahcho Kué Mine. Submitted to the
Mackenzie Valley Land and Water Board, Yellowknife, NWT. June 2014.
De Beers. 2014j. Processed Kimberlite and Mine Rock Plan. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. June 2014.
De Beers. 2014k. Water Management Plan. Gahcho Kué Mine. Submitted to the
Mackenzie Valley Land and Water Board, Yellowknife, NWT. June 2014.
De Beers 2014l. Erosion and Sediment Management Plan. Gahcho Kué Mine.
Submitted to the Mackenzie Valley Land and Water Board, Yellowknife,
NWT. June 2014.
De Beers. 2014m. Incinerator Management Plan. Gahcho Kué Mine. Submitted to
the Mackenzie Valley Land and Water Board, Yellowknife, NWT. June 2014.
De Beers. 2014n. Landfarm Management Plan. Gahcho Kué Mine. Submitted to
the Mackenzie Valley Land and Water Board, Yellowknife, NWT. June 2014.
Diavik (Diavik Diamond Mines Inc.). 2007. Diavik Diamond Mine Adaptive
Management Plan for Aquatic Effects. Version 0 - August 2007. Submitted
to Wek’èezhìi Land and Water Board. 42 pp.
EC and MOE (Environment Canada and Ontario Ministry of Environment). 2008.
Canada-Ontario Decision-Making Framework for Assessment of Great
Lakes Contaminated Sediment. Prepared by Peter Chapman (Golder
Associates Ltd.) with the COA Sediment Task Group. 75 pp.
Greig, L., D. Marmorek and C. Murray. 2008. Guide for Preparation of Adaptive
Management Plans. Prepared by ESSA Technologies Ltd., Richmond Hill,
ON for Fisheries and Oceans Canada, Western Arctic Area, Central and
Arctic Region, Yellowknife [NT] 8 pp.
Suter, G.W. 1993. Ecological Risk Assessment. Chelsea, MI; Lewis Publishers.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

- 38 -

June 2014
Version 2

Suter, G.W., R.A. Efroymson, B.E. Sample, and D.S. Jones. 2000. Ecological Risk
Assessment for Contaminated Sites. Lewis Publishers, New York, NY,
USA.
WLWB (Wek’èezhìi Land and Water Board). 2010. Guidelines for Adaptive
Management – a Response Framework for Aquatic Effects Monitoring
(Draft). 49 pp.

De Beers Canada Inc.

Gahcho Kué Mine
Adaptive Management Plan

- 39 -

8

ACRONYMS AND GLOSSARY

8.1

ACRONYMS AND ABBREVIATIONS

AEMP

Aquatic Effects Monitoring Program

AMP

Adaptive Management Plan

CCME

Canadian Council for Ministers of the Environment

CFIA

Canadian Food Inspection Agency

De Beers

De Beers Canada Inc.

DFO

Fisheries and Oceans Canada

EA

Environmental Assessment

EIR

Environmental Impact Review

EIS

Environmental Impact Statement

EMP

Environmental Monitoring Plans

EMS

Environmental Management System

Mine

Gahcho Kué Diamond Mine

MRP

Management Response Plan

MVLWB

Mackenzie Valley Land and Water Board

NO2

nitrogen dioxide

NWT

Northwest Territories

PAG

potentially acid generating

PKC

Processed Kimberlite Containment

PM2.5

fine particulate matter

Project

Gahcho Kué Project

SNP

Surveillance Network Program

SO2

sulphur dioxide

SSQO

Site Specific Quality Objectives

TDS

total dissolved solids

TSP

total suspended particulate

Water Licence

Type A Water Licence

WEMP

Wildlife Effects Monitoring Program

WWHPP

Wildlife and Wildlife Habitat Protection Plan

8.2

UNITS OF MEASURE

km

kilometres

<

less than

mg/L

milligrams per litre
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GLOSSARY

Action Levels

Quantitative benchmarks associated with changes to measurement
endpoints for specific components relative to baseline (as identified
in the Environmental Impact Statement), which if measured trigger
management actions.

Adaptive Management
Plan

A structured, pre-defined response strategy to changes in
regulatory, environmental or operational conditions.

Assessment Endpoint

General statement about what is being protected (e.g., suitability of
water quality to support a health aquatic ecosystem) through the
operation of the Mine, and into the future after the Mine has closed
down.

Environmental
Management System

A higher level internal management process that includes
components of mine operations (e.g., health and safety, equipment
maintenance, training, administrative processes) and adaptive
management.

Environmental
Monitoring Program

A program designed to monitor specific components of the
environment that were predicted in the EIS to be potentially affected
by the Mine. Examples include the Aquatic Effects Monitoring
Program, Geochemical Characterization Plan, and Wildlife Effects
Monitoring Program.

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.

Kimberlite

Igneous rocks that originate deep in the earth’s mantle and intrude
the earth’s crust. These rocks typically form narrow pipe-like
deposits that sometimes contain diamonds.

Management Action

A specific action resulting from an action level for a specific
component being reached.
These may include operational
changes, additional mitigation to address the change, or special
studies,

Management Plan

Describes
management
actions,
objectives,
roles
and
responsibilities, monitoring, and guidelines for specific Mine
components. Examples include the Water Management Plan,
Wildlife and Wildlife Habitat Protection Plan, and various Waste
Management Plans.

Management Response
Plan

Describes the scope of management responses to environmental
changes, as well as the mitigation actions in response to an action
level being reached. Documents planning, investigation and results;
identifies mitigation that must be taken or changes in operations that
need to occur to address the effects identified in the annual
monitoring reports; and, details investigation as to the source of the
environmental change.

Measurement Endpoint

Quantifiable measures associated with specific components that
have an influence on the assessment endpoints. Used to assess
the significance of impacts to Valued Components by linking
residual changes in these measures (e.g., chemical concentrations)
through comparison with thresholds.
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Mitigation

A measure to control, reduce, eliminate, or avoid an adverse
environmental impact

Monitoring Plan

A plan that describes the design and implementation of a specific
environmental monitoring program. When applicable, this plan
includes a description of the significance threshold(s) and action
levels relevant to a given environmental component.

PM2.5

Airborne particulate matter with a mean diameter less than 2.5 µm
(microns) in diameter. This represents the fraction of airborne
particles that can be inhaled deeply into the pulmonary tissue.

Processed kimberlite

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

Response Framework

A systematic structure to responding when results of monitoring of
specific components indicate that an action level has been reached.

Significance Threshold

High level narrative statement that bounds the magnitude of change
within a specific component, which if reached, would result in
significant adverse environmental effects.
Linked to the
Assessment Endpoints identified in the Environmental Impact
Statement, and clearly states the absolute “no-go zone” for change
as a result of the Mine.

Total dissolved solids

The total concentration of all dissolved solid compounds found in a
water sample.

Total suspended
particulates

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

Valued Components

A component of the environment that people consider to be
ecologically, socially, culturally, or economically important.

Weight of Evidence

A systematic and transparent method for integrating complex data
generated in environmental monitoring programs.
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