
 
 
 
A COMPARISON OF RECLAMATION/CLOSURE PLANS OF THREE MINE SITES IN 

THE NWT 
 

 
 
 
 
 
 

 

By Annie Young  

 

An ENSC 501 independent study project submitted to the School of Environmental Studies in 

partial fulfilment of the requirement for the Degree of Bachelor of Science (Honours). 

 

 

 

Queen’s University 

Kingston, Ontario, Canada 

April 2020 

 
 

 
 
 
 
 
 
 
 
 



 1 

Abstract 
 
Mining in the Northwest Territories is a profitable industry that provides employment 

opportunity for local communities and resources required for everyday use, however mining is a 

source of environmental stress on the surrounding ecosystem. Issues arise regarding 

abandonment of mine sites, as well as improper remediation. A series of steps have been taken to 

reduce the socio-economic and environmental impact that mining operations have. 

Environmental impact assessments have been developed and incorporated into the planning 

process, which work to maintain corporate social responsibility of the companies performing 

mining activities. Closure plans are a critical component of environmental assessments, which 

are vastly detailed documents that describe the specifics of final landform and surface 

rehabilitation, post-closure monitoring protocols and reflect the context of each project. This 

study uses document/thematic analysis to extract a set of evaluation criteria for mine closure 

from a Mackenzie Valley reference document commonly used in the Northwest Territories. 

Furthermore, an analysis of three closure and reclamation reports were evaluated for post closure 

monitoring activities at the site – wide and individual project scale in comparison to the 

reference document. The three closure reports were discussed in terms of content, specifically 

how in depth they referred to their monitoring programs at each of the two scales, as well as in 

terms of the readability and structure of the plans. Research concluded that to maintain clarity, 

the structural format of the closure plans and inclusion of a variety of tables and figures was 

useful for effective communication of information. The results of this review indicate that of the 

three closure and reclamation reports, Giant Mine presented the most extensive list of monitoring 

programs per post closure monitoring action. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The mining industry is an integral aspect of the Canadian economy (Shinya, 1998). The 

mining industry spans every province of Canada with development in southern, northern and 

remote regions, with activities such as exploration, construction, operation, closure and legal and 

financial activities in urban centers. The country is a global producer and exporter of a major 

group of minerals and metals, including potash, copper, nickel, cobalt, gold and diamonds. The 

process of mineral exploration, development, processing, and reclamation is a major source of 

employment for Canadians, including for indigenous workers. Mining provides resources for 

infrastructure, everyday consumer products, innovation of technology and supports trade 

opportunities across global markets (Mudd, 2009). In 2011, between just three major mines sites 

operating within the Northwest Territories (BHP Billiton Ekati Diamond Mine, Diavik Diamond 

Mine, and De Beers Snap Lake), over 1,541 northern residents were provided with full time 

equivalent jobs (BHP Billiton et al., 2013). However, behind the success of Canada’s mining 

operations there are many issues that come with the extraction and reclamation of natural 

resources. Legacy aspects of mining including mine abandonment in Canada and on-going 

question about the appropriateness of closure processes cause concerns among Canadians, NGOs 

and academics (McKenna & Dawson, 1997). Mining has had global environmental, economic, 

and socio-cultural impacts that has required proactive implementation of policies and systematic 

actions (Study in Canada, n.d.). 

 

To ensure corporate responsibility, it is vital that exploration, extraction, and 

reclamation/closure projects are carried out sustainably, and with stakeholder consultation and 
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First Nation engagement and accommodation. In efforts to contribute to sustainable 

development, defined as “meeting the needs of the present without compromising the ability of 

future generations to meet their own needs” (WCED, 1987), environmental assessment has 

evolved as a tool to deal with mining activities. Environmental assessments are used to improve 

efficiency of operation, minimize environmental impacts and work toward fairness when applied 

properly (Noble, 2014). Mine plans must ensure that water, air and land resources are available 

for future operations, environmental impacts are minimized, landowners are not negatively 

affected in the future, and post abandonment risks are low (Hilson & Murck, 2000). 

 

The focus of this report is on the final stage of diamond mining activities across the 

Northwest Territories of Canada. A vital component of environmental assessment involves the 

development of reclamation and closure plans, which places a focus on resource management, 

land planning, and involvement of local communities (Sanchez et al., 2014). 

 

1.2 RESEARCH OBJECTIVES 

The goal of this study is to perform qualitative research to evaluate mine closure and 

reclamation practices in the Northwest Territories, with a focus on post closure monitoring. 

Objectives include: 

i. To determine a set of evaluation criteria for mine closure planning, focused on post – 

closure monitoring, based on the literature of both academic and government 

documents; 

ii. Based on the evaluation criteria, evaluate three completed mining reclamation plans 

for mines in the NWT, Canada; 
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a. Evaluate proposed closure monitoring activities at the site wide scale: ( e.g. acid 

rock drainage and leaching, revegetation, contaminated soils and groundwater, 

physical and geotechnical stability) 

b. Evaluate proposed closure monitoring activities at the individual project 

component scale: (e.g.  underground mine workings, open pit mine workings, 

waste rock and overburden piles, tailing containment areas, buildings and 

equipment, mine infrastructure, transportation routes, landfills and waste disposal 

areas, and water management systems). 

iii. Based on the research outcomes, develop recommendations to improve environmental 

assessment standards and procedures specifically with respect to mine closure and 

reclamation plans. 

2.0 LITERATURE REVIEW 

2.1 MINING IN CANADA 

Mining exploration, extraction, and refining are integral phases and economic drivers of 

Canada’s economy. Canada’s mining sector has grown exponentially since the 1950s including 

the expansion of metal and diamond mining in Canadas north, iron mining in Quebec and 

Labrador, uranium mining in Saskatchewan and Ontario and other mines across Canada (Keeling 

& Sandlos, 2015). 

 

The mining industry in Canada increased in scope with increased exploration and 

development in locations rich with metals and minerals that were readily extractable. However, 

in many cases these services were conducted at the expense of local indigenous communities, the 

relationship they hold with the environment, and caused a range of socio-political and 



 8 

environmental issues (Coumans, 2011). To help understand the connection between the mining 

industry and communities, it is important to gain context on how mining in Canada influences 

development and daily lives, how mining operations are monitored through the use of 

environmental assessments to ensure mining affairs are conducted in a feasible manner, and to 

understand how current closure and mitigation plans are impacting mining activities. This 

research contributes to this understanding using case studies to illustrate the methods used in 

mine closure and how successful they are. 

 

Mining gross domestic product (GDP) projections are on a downward trend, attributed to 

weak external competitiveness, slow labor productivity growth and an aging population. Not 

only have trends in mining decreased, but foreign direct investment to Canada has been 

decreasing since 2010 along with Canadian capital investment being below 10% of GDP. In 

2017, solely the value of minerals and metals within Canada contributed approximately 3.3% of 

the country’s GDP. Contributions arise from one of four activity stages: extraction of minerals, 

primary metal manufacturing, non-metallic mineral product manufacturing, and fabricated metal 

product manufacturing (Marshall, 2019). 

 

Mining communities, especially those located in Canada’s north, are impacted by mining 

operations. The community may be positively affected through increased opportunity for 

employment, or negatively affected through social, economic or environmental factors. In 

Canada, there are at least 128 communities that directly rely on mining activities, while others 

benefit indirectly (Veiga et al., 2001). 
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Because many mining communities are located in remote regions of Canada, these 

communities become dependent on mining industrial activity, as many other employment 

opportunities are scarce. However, this reliance on resource extraction leaves these communities 

at risk from socio-economic impacts, as well as vulnerable to the environmental impacts of 

operation on the lands, in many cases traditional territories upon which they rely. It is necessary 

that the land used for mining operations is properly cleaned up and reclaimed to the highest 

possible standards (Sanchez et al., 2014). 

 

2.2 ENVIRONMENTAL ASSESSMENT 

To ensure corporate social responsibility, mining companies must place a focus on 

sustainable extraction and refining processes. This includes the concept of sustainable 

development, including the “combination of enhanced socio-economic growth and development, 

and improved environmental protection and pollution prevention” (Hilson & Murck, 2000, 

p.227). There are no set frameworks on the steps required to achieve sustainable development, 

however there are definite issues that must be addressed before and during operating a mine. 

Activities that cause environmental impacts include water discharge, dewatering, smelting, 

transportation, and mineral extraction. Decision makers must consider how these activities affect 

the surrounding vegetation, habitat residing within proximity to the mine, as well as pollution 

and degradation of resources that may impact local communities (Noble, 2014).  

 

Environmental Impact Assessments (EIAs) are employed when industry developments 

threaten and cause stress to the state of the earth and to important environmental components. 

The purpose of EIAs is to create solutions and adaptation strategies in the planning and decision-
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making process. Unfortunately, many people have argued that since the implementation of 

environmental impact assessments, EIAs have focused on project approval rather than the 

ultimate protection of the environment (Duinker & Greig, 2005). There are many shortcomings 

that need to be addressed in EIAs. Many environmental impact assessments have historically 

failed to identify and discuss the impacts of mine development, time frame for operation and 

closure plans focusing too strongly on adaptive actions which are specific to situations instead of 

outcomes. Lastly environmental assessments lean towards compliance to policy and government 

standards rather than to the adherence of sustainability (Galbraith et al., 2007). 

 

EIAs have been progressively modified and improved as shortcomings were realized. The 

evolution of EIAs has resulted in increased participation broadly including companies, 

government officials, local citizens and organizations, concerned stakeholders and First Nations. 

The impact assessments have developed and become more comprehensive to cover more than 

just the environmental aspect, but the social and economic aspects. They consider both systemic 

and direct impacts, are more demanding and more cautious, thus addressing ambiguity in 

outcomes of mining activities as well as applying the precautionary principle (Gibson, 2010). 

 

2.3 CLOSURE PLANS 

Environmental impact assessments are complex documents that measure and predict 

human impacts on environmental variables, including the uncertainties that lie within industry 

operations (Holling, 1980). Before the rise of sustainable development, the focus on protecting 

the earth’s resources, habitat, and community relations took rise, assessments and technology 

payed attention solely to mitigation post operation instead of creating plans and making 
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decisions that dealt with waste and pollution prior to it becoming an issue. Closure and 

mitigation plans have become an intrinsic feature of environmental assessments. Historically, 

mines have been abandoned without proper remediation of the site and surrounding environment. 

Abandoned mine sites are littered with ground rock called “tailings”, and wastewater from mill 

ponds. Many of these abandoned sites have environmental hazards as a result of improper 

remediation or closure (Fields, 2003). Waste rock and tailing deposits can cause metals and 

mined materials to enter the external environment and surrounding water pathways, both in 

particulate form as well as dispersed in solution. The erosion of tailings may become airborne, 

transporting waste material to soil and surface water (Jamieson, 2011).  The chemical reaction of 

mineral and metals present in waste rock material may result in exposure of species in aquatic 

ecosystems to toxics (Jarvis & Younger, 2000). For many types of mine sites, smelting is used as 

a method to extract ores by heating the ore minerals to their melting points. Additional materials, 

referred to as ‘flux’ may be added as an impurity to reduce the melting point of the ore, and 

decrease the viscosity of excess material which is then deposited in the land (Lottermoser, 2007). 

This process, as well as the weathering of the melt results in the release of pollutants into the 

atmosphere, soils and waters. When particulate is present in the atmosphere, it ends up polluting 

both soil and sediments in the area (Mihalik et al., 2011). Environmental assessment has allowed 

for the application of innovations in technologies that have improved efficiency of mining 

activities, as well as reduce emissions and pollution to the surrounding environment (Hilson & 

Murck, 2000). 

 

It is through closure plans that physical, chemical, and biological stability, as well as land 

use must be addressed. Physical and chemical structures to be monitored include pit slopes, 
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underground opening, tailing storage facilities, spillways, surface openings, waste rock dumps, 

leach dumps, dams etc. (McHaina, 2001). Necessary elements of a closure plan, as proposed by 

the World Bank include times and costs, specifics about expected final landform and surface 

rehabilitation, risk assessment to help prioritization, cost benefit analysis of a variety of methods, 

management plan for implementation of closure, and post-closure monitoring protocols. 

Although there are guidelines to follow, closure and mitigation plans are site specific, and should 

reflect the context of the project. (Limpitlaw, 2004). 

 

3.0 METHODS 

To execute this project, document analysis was chosen as the primary method for 

obtaining information on Mine Closure Plans. Literature was analyzed for key criteria and 

policies deemed necessary in the compilation of a Mine Reclamation Plan. A set of best practices 

with a focus solely on monitoring were formulated based on re-occurring themes/ideas/criteria in 

the literature. These best practices/criteria were used to evaluate three mine closure plans that 

were obtained through a Mine Database folder forwarded by the co-worker to determine if the 

mine closure plans selected were utilizing best practices.  

 

Over the course of a summer work position at Dominion Diamond Mines, I gained 

experience in the diamond mining industry. With the position title of “Environmental Summer 

Student”, I had brief experience in many aspects to mining operations, one of them being 

reclamation projects. It was through this position that the case studies were identified for this 

research and specifically documents to be used in the document analysis component of this 

research were obtained. Contact with Lukas Novy, Senior Environmental Advisor – Closure and 
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Reclamation, was maintained post summer position through which a partially updated mine 

closure database was received from Dominion Diamond Mines.  

 

Case studies were chosen on the basis of multiple factors. First, the mines were in Canada 

in order to focus on Canadian industry standards. It was recommended by the Dominion 

Diamond Mine contact to focus on Northwest Territory closure plans as these were the most 

complete. Secondly, due to the time frame of the project, only three case studies were chosen and 

only the monitoring aspect of closure were addressed to ensure in depth analysis.  

 

3.1 QUALITATIVE RESEARCH 

To properly analyse the reclamation and closure plans for mine sites in the NWT, 

Canada, using the set of best practices developed for this research project (See Chapter 3, 

Section 3.3 and 3.4), qualitative research involving case studies was implemented. Qualitative 

research is necessary for topics that cannot be quantified by numerical interpretation but requires 

in depth studies about an array of topics (Yin, 2016). This method of research has five main 

features, of which two will be used as guidelines in this report to help understand the contextual 

conditions within which people live and to use multiple sources of evidence rather than relying 

on a single source alone. The first guideline covers the social, institutional, and environmental 

conditions in which humans’ lives occur, however, may be influenced by the discussed 

contextual situations. Qualitative research draws evidence from multiple sources to correlate and 

present data about a real world setting and those involved. By introducing multiple sources of 

evidence such as government documents and company reclamation reports and presenting on the 

context as a whole this adds credibility to the investigation (Atieno, 2009).  
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Qualitative research is highly focused on the process the researcher takes, rather than the 

outcomes of the research. It is also focused on how people make sense of the meaning of the 

experiences and structures in the world. In qualitative analysis, the researcher is the primary 

means of obtaining data and the results are inducive as concepts, hypotheses, and theories are 

built upon contextual details such as physical setting, incentives, traditions, values etc. (Atieno, 

2009). Qualitative analysis of case studies provides detailed information about the specific 

organizations assessed, brings attention to modern assumptions on implemented practices and 

provides context for innovation, and is necessary when data cannot be quantified mathematically 

or statistically. However, it is important to acknowledge the limitation of qualitative analysis as it 

is difficult to form a complete conclusion based on a limited supply of case studies, as it can be 

difficult to establish a cause-effect connection to reach a set of defined conclusions. This study 

has been designed to use three case studies, and the criteria chosen to have been scoped down to 

portray the most important and representative topics, in this case around post closure monitoring. 

Due to qualitative analysis being contextual and case based, ethical issues may present 

themselves in the findings (i.e. confidentiality issues), (Queirós et al, 2017). Bias issues have 

been recognized due to previous work with Dominion Diamond Mines (one of the cases used is a 

Dominion Diamond Mines), however the creation of criteria pre-evaluation of the three cases 

minimizes bias of the research. 

 

3.2 DOCUMENT ANALYSIS 

Document analysis provides the researcher an efficient, cost effective, and 

straightforward approach to qualitative research. This methodology is comprised of superficial 
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examination of documents, in depth examination of documents, followed by interpretation and 

reporting of themes (Bowen, 2009).. To perform complete document analysis, a two-step 

approach was taken that included content analysis and thematic analysis. Content analysis 

organizes information into sections of focus for the research that addresses the overall research 

topic. This identifies a focus for the thematic analysis. Thematic analysis provides an 

increasingly in-depth review of selected cases, in which patterns and themes were recognized, 

becoming the criteria for the comparison of case studies against the best practices/criteria 

developed from the literature (Bowen, 2009). However, there are limitations that must be 

recognized before and during performing a document analysis-based approach. It may be 

difficult to retrieve policy-based documents from organizations without specific permission, the 

documents may not be up to date versions of required data, and public reports may provide a 

biased viewpoint that a researcher may not be conscious of (Cardno, 2018). To ensure that 

research methods are in depth and account for bias it is important to recognize that because 

humans are responsible for choosing case studies to be analyzed, there will be bias in the 

selection process. 

 

3.3 PERFORMING DOCUMENT/THEMATIC ANALYSIS  

The sole document used for case study evaluation criteria was the 2013 document 

“Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine Sites 

in the Northwest Territories” (hereinafter called the “Guidelines Document”) prepared by the 

Mackenzie Valley Land and Water Board. It was confirmed through colleague Lukas Novy that 

the 2013 document is the most recent version of the above noted document, and it is the current 

template that regulators follow in the creation of closure and reclamation plans. The guideline 
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document provides in depth detailing on the development of closure and reclamation plans, 

directed towards the Northwest Territories. For the purpose of this research project, the focus 

was on Part – 3 Technical Considerations for Effective Closure and Reclamation, whereby only 

permanent closure criteria were considered. This source was the basis for criteria, as additional 

literature only reinforced what the Mackenzie Valley document presented. 

 

The document/thematic analysis followed the six-phase process outlined by the School of 

Psychology Auckland University “phases in doing reflux thematic analysis”. (Braun & Clarke, 

2019). This method allows periodic transition between the phases as new discoveries and themes 

are uncovered. The six phases include: familiarisation with the data, coding, generating initial 

themes, reviewing themes, defining and naming themes, and writing up the report. This 

systematic procedure ensures a complete awareness of content, the identification of important 

aspects of the data relevant to the proposed issue, as well as identifying comprehensive pattern 

recognition that will then be used to compare the data set to.  When the sequence of qualitative 

research was completed, findings were compared to the best practices/criteria developed from 

the academic literature and conclusions were drawn.  

 

3.4 SCOPING 

Document/thematic analysis of the Guidelines for the Closure and Reclamation of 

Advanced Mineral Exploration and Mine Sites in the Northwest Territories identified the 

relevant components present within the document. The guidelines provide an in-depth template 

to follow when preparing a final closure and reclamation document. In the early phases of the 

document analysis, site wide and individual components were considered, along with five 
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additional components to be analyzed: Closure Objectives, Planning considerations, Closure 

options, Northern limitations, and Post closure Monitoring. Due to the time frame of the 

Environmental Science 501 thesis project, it was necessary to incorporate scoping as a method. 

To guide document analysis and ensure that research was performed within the resource 

constraints of the course, three important components were chosen from the MVLWB template 

provided: Scale of Closure and Reclamation Considerations (Specific Criteria), Closure 

Component, and Post Closure Monitoring. The original table before the scoping method can be 

found as Table 3-1 and Table 3-2 in Appendix A. The scale of the criteria under consideration 

was an important component, as there are two scales that must be recognized in mine closure: 

site wide versus individual. Site wide components pertain to many project components and will 

be recognized under each relevant mine component, whereas individual mine components 

require their own closure and reclamation considerations. The closure components, specific to 

the scale at which we are discussing, were chosen as these are the foundation of how to 

effectively close and reclaim a mine site in the Northwest Territories (Guidelines for Closure, 

2013).The scoping exercise resulted in the elimination of planning considerations, Closure 

Options, Northern limitations to incorporate only Post Closure Monitoring. The Site – Wide and 

Individual Project criteria tables generated from the Mackenzie Valley Closure Guidelines are 

outlined in Appendix B by Tables 4-1 and 4-2, respectively. Table 1 and Table 2 (shown below) 

have been generated from the scoping procedure as the post closure monitoring criteria under 

analysis at the site – wide scale and the individual project scale. 

 

Table 1 shows the site wide components used in the comparison of the three case studies 

analysed. Site – wide components are those that pertain to several project components. Site -    
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wide components do not have to be given their own category under closure objectives, however, 

are listed under the appropriate individual project component when applicable (Brock, 2019).  

Table 1. Northwest Territories Site – Wide Components: Table developed based on “Guidelines for the Closure 

and Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest Territories” prepared by the 

Mackenzie Valley Land and Water Board for the three closure and reclamation plans analyzed. 

Scale Closure/ Criteria Ekati Mine De Beers 
Snap Lake 

Giant Mine 
(Gold) 

 
Site – Wide Acid Rock 

Drainage and 

Leaching 

 

Section (5.2.6) 
SW-6 

Surface Drainage 

Patterns 

 

Section (5.3.1) 

SW2 
Drainage 

Pathways 

SW3 
Surface runoff and 

Seepage water 

Section (5.0.2) 

SW2 
Site-wide loading 

of contaminants 

 

 

Revegetation 

 
Section (5.2.5) 

SW-5 
Native Vegetation 

Species 

 

Section (5.3.1) 

SW7 
Revegetation 

Section (5.0.2) 

SW2 
Site-wide loading 

of contaminants 

 

SW5-5 
Targeted 

Revegetation 

Contaminated 

Soils and 

Groundwater 

 

Section (5.2.3) 
SW-3 

Surface Drainage 

& 

Hydrocarbon 

Remediation  

Section (5.3.1) 

SW3 
Surface Runoff 

and Seepage 

Water 

 
 

Section (5.4) 

CS1 
Contaminated 

Soils and 

Sediments 

 

Section 5.12.2.2 – 
Soil and Sediment 

Chemistry 

Monitoring 

Physical and 

Geotechnical 

Stability 

 

Section (5.2.7) 
SW-7 

Air Quality Safety 

 

Section (5.3.1) 

SW4 
Mine Areas are 

Physically Stable 

Section (5.0.2) 

SW 5 
Remediated areas 

are stabilized and 

protected from 

erosion 

SW= Site – Wide  
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Table 2. Northwest Territories Individual Project Components Table developed based on “Guidelines for the 

Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest Territories” prepared 

by the Mackenzie Valley Land and Water Board for the three closure and reclamation plans analyzed. 

Scale Closure/ Criteria Ekati Mine De Beers 
Snap Lake 

Giant Mine 
(Gold) 

 

Individual 
Project 

Component 

Under Ground Section 5.4 –  
Underground 

Mine Workings 

Section 5.3.3 – 
Underground Mine 

Workings 

Section 5.1 – 
Underground 

Mine Workings 

Open Pit Mine 

Workings 

 

Section 5.3 – 
Open Pit Mine 

Workings 

Section 4.5 – Project 

Alternatives 

Table 4.1 – No Open 

Pit 

Section 5.3 – 
Open Pits 

Waste Rock and 

Overburden Piles 

 

Section 5.5 – 
Waste Rock Storage 

Area 

Section 5.3.2 - North 
Pile and Related Water 
Management Systems 
NP1 - (North Pile) 

Section 5.3 – 
Open pits 

Tailing 

Containment Areas 

 

Section 5.6 
Table 5.6-4 
(overview) 

5.6.7 
 

Section 5.3.2 North Pile 
and Related Water 

Management Systems 
Table 5.2 – 

NP2 
NP2-1 

Section 5.6 
Table 5.6-3 

Buildings and 

Equipment 

 

Section 5.8 – 
Buildings and 
Infrastructure 

Section 5.3.4 - 
Infrastructure 

I-1, I-2 

 

Section 9 – 
Buildings and 

Infrastructure 
Subsection – 

5.9.2.1 Buildings 

and Structures 
Mine Infrastructure 

 
Section 5.8 – 
Buildings and 

Infrastructure 

Section 5.3.4 - 
Infrastructure 

I-1, I-2 

 

Section 9 – 
Buildings and 
Infrastructure 
Subsection -
5.9.2.1 and 

5.9.2.4 
Transportation 

Routes 

 

Section 5.8 – 
Buildings and 
Infrastructure  

Subsection 5.8-3 
Table 5.8-3 

Section 5.3.4 - 
Infrastructure 

I-1, I-2 

 

Section 9 – 
Buildings and 
Infrastructure 
Subsection – 

5.9.2.2 ‘Roads’ 
Landfills and 

Waste Disposal 

Areas 

 

Section 5.5 - 
Waste Rock 
Storage Area 

See table 5.0-1 

Section 5.3.4 - 
Infrastructure 

I-3 

 
 

Section 5.10 – 
Landfill 

Subsection 
5.9.2.5 – Existing 

Waste Disposal 
Location 

Water Management 

Systems 

 

Section 5.7 – 
Water Management 
and Infrastructure 

Section 5.3.2 – Section 5.8 – 
Water Treatment 
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Table 5.7-2 
(overview) 
5.7.5.2.1 

Monitoring 

North Pile and Related 
Water Management 

Systems 

Plant and Outfall 
Systems 

 

Site – specific components are those that are related to individual mine components. It is 

important to involve stakeholders in decision making regarding these components, as well as 

submit changes to the appropriate board for approval, as these have a direct impact on future 

land use and communities. Table 2 outlines the individual closure criteria which were extracted 

from the MVLWB/AANDC Guidelines for Closure and Reclamation of Advanced Mineral 

Exploration document (Guidelines for Closure, 2013).  

 

4.0 RESULTS 

Three closure and reclamation plans were analyzed by the method of qualitative analysis 

in order to assess how each plan did in terms of best practices based on the evaluation criteria 

presented in Chapter 4 sections 4.1, 4.2, and 4.3 .The purpose of a closure and reclamation plan 

of a mineral exploration and mine site is to protect and to create a safe and stable post closure 

environment, while addressing the socio-economic impact that the mine has on surrounding 

communities (Murphy et al., 2019). The results were documented through a series of tables 

based on the evaluation criteria created for the research. 

 

Table 1. outlines the site – wide criteria in which each reclamation plan was assessed 

using mine terminology such as SW-2 indicating that it is a site – wide objective, along with 

each section in the reclamation document in which the criteria lie under for the three cases 

studied, whereas Table 2 displays the individual mine components. This aided in creating a 

roadmap to which a next set of criteria was analyzed. This next set of criteria include the scale of 
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each project component (site – wide and individual), and post closure monitoring protocols and 

therefore provides an exhaustive comparative analysis between the reclamation and closure 

documents of Dominion Diamond Mines (Dominion Diamond Mines, 2018), De Beers (De 

Beers Group, 2019),  and Giant Mines (Government of Northwest – Territories, 2019), 

respectively. Due to the extensive amount of data evaluated and documented, these final criteria 

tables, Tables 4-1 and 4-2 are found in Appendix B and will be discussed in more detail further 

on in the discussion.  

 

As described under methods, scoping was used to reduce the time required to analyze the 

case studies, however, to perform a complete assessment of the three closure plans it was 

necessary to extract data from other sections of the documents. All three documents had 

allocated chapters for final closure and reclamation but had referred to final reclamation 

activities and monitoring programs in preceding chapters such as the introduction or project 

description, etc. In these sections, the frequency of monitoring programs and site visits, passive 

monitoring approaches, the incorporation of traditional knowledge among many other important 

details that were not directly included in the final closure and monitoring chapters were included, 

and thus considered relevant to the research.  

 

Within the permanent closure and reclamation chapters, it was also beneficial to focus on 

additional categories than just the scale of the project, closure component, and post closure 

monitoring. Closure objectives, activity and/or actions, and closure criteria were used as 

supplemental sources to aid in linking the monitoring programs to the relevant post closure 

monitoring criteria stated in the Mackenzie Valley guidelines. These extra sections contained key 
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words that indicated at what scale the monitoring program was being initiated, and what the post 

closure monitoring program would specifically be tracking.  

 

4.1 EKATI 

The document under analysis is the August 2018 Version 3.0 of the Interim Closure and 

Reclamation Plan (ICRP) for the Ekati mine. The document states that the ICRP Version 3.0 has 

been developed in accordance with the 2013 Guidelines for the Closure and Reclamation of 

Advanced Mineral Exploration and Mine Sites in the Northwest Territories (Closure Guidelines), 

developed by the Mackenzie Valley Land and Water Board (MVLWB). The present version 

analysed (Version 3.0) of the interim reclamation report is based directly upon the MVLWB 

(2013) guidelines, which was confirmed upon communication with Lukas Novy, the previous 

colleague at Dominion Diamond Mines.  

 

Mining operations are predicted to continue until 2035 or longer, therefore the analysis of 

this closure plan is based on an interim plan for permanent closure. It is important to note that 

this differs from the other examined FCRP plans, and therefore section ‘5.0 Permanent Closure 

and Reclamation’ was used to guide the analysis of Ekati’s Closure Plan, supplemented with 

other areas in the document referring to future closure activities and monitoring even though the 

stage of their closure has not yet entered final closure, and these actions are predicted. 

 

This closure document contained many criteria required as indicated from the reference 

document. Two scales were clearly defined, indicating eight site – wide considerations and six 

individual project components. Section 5.2 describes site – wide closure considerations which 
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are criteria that apply on a site – wide basis and apply to all relevant individual components. 

Table ‘5.2-1: Site – Wide Closure Objectives and Criteria’ from the final closure chapter in 

Ekati’s reclamation document was used during the research to develop the site – wide section of 

Table 4-1 of Appendix B. Consisting of eight objectives with associated actions, criteria, and 

measurement/ monitoring procedures, thus Table 5.2-1 was continuously referred back to in 

order to abstract criteria that the Mackenzie Valley guidelines document stated was necessary to 

include in a reclamation document. This table was followed by a proceeding description that 

Ekati’s document provided describing each site – wide objective in further detail. These were 

beneficial, especially in the individual sections that did not specifically state an objective 

identification (ID), but an applicable site – wide objective ID could still be associated with that 

closure component and thus post closure monitoring procedure. 

 

Under the Permanent Closure Chapter 5, Sections 5.3 – 5.8 were analyzed for six 

individual mine components in which each component contained its own table outlining closure 

objectives, actions, criteria, and monitoring procedures related to that objective, as well as a 

subsection for post – closure monitoring, maintenance and reporting in which each individual 

component objective was further described. This subsection, however helpful, was not as 

detailed as it could be in comparison to the requirements of the Mackenzie Valley guidelines. A 

commonality within the Ekati monitoring programs was the use of general statements such as 

“construction meets design specifications” or “physical inspection by a qualified professional”.  

This made it difficult to decipher whether or not criteria were present, as the post closure 

monitoring criteria stated in the Mackenzie Valley Guidelines are much more specific, some 

being as specific as “Visually inspect route for indications of permafrost aggradation, ARD/ML, 
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and any associated impacts on adjacent water quality.” In the preceding chapters, it did not seem 

to describe these monitoring procedures, and thus made it difficult to compare the underlying 

meaning of the specific actions to be taken in comparison to the reference document.  

 

The Mackenzie Valley reference guideline document had segregated categories in which 

to divide up a reclamation report based on the scale of a project component. Buildings and 

equipment, mine infrastructure, and transportation routes are listed as separate individual 

components to include in the reclamation report, whereas in Ekati’s interim report, these sections 

were nested under one heading, “Buildings and Infrastructure”. This section works to cover the 

permanent and temporary buildings and structures, fuel storage, facilities, pipelines, pump 

stations, electrical systems, quarries, pads and airstrips, and mobile equipment. Through the 

nesting of these individual components, the report was made compact, however the description 

of the measurement and monitoring procedures was not as in depth as required by the Mackenzie 

Valley Guidelines. On average, only one closure objective was allotted to each major component 

or was generalized across Buildings and Infrastructure as a whole. When each project component 

was given the full section to itself, and thus was not nested, many more objectives and 

monitoring actions were allocated to that project component, and the monitoring components 

could be clearly identified. Saying this, as indicated by the results documented in Table 4-2 in 

Appendix B, many of the criteria were present for these three closure components.   

 

Section 9.5 “Post Closure Environmental Monitoring Programs” provided an overview of 

the activities planned for post closure site assessment, as well as the monitoring programs 

planned for Ekati’s post closure operations. This section was succinct, and it was clear that it was 
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not meant to be an in-depth discussion of the monitoring procedures which may include 

timelines and agencies, etc. This was necessary to make the report compact; however, 

incorporation of figures or tables would have strengthened the document and made the document 

easier to follow. 

 

Ekati discussed both site – wide and individual monitoring programs as required by the 

Mackenzie Valley guidelines. In the Permanent Closure Chapter, Chapter 5, the layout of the 

document was very easy to follow. This made locating the required criteria much simpler, 

however Ekati nested certain headings associated with infrastructure and mine sites under 

“Buildings and Infrastructure” making it difficult to distinguish between these criteria. The 

monitoring programs provided per site – wide and individual closure component were not as 

descriptive as they could be, which left me as a reviewer continuously searching for whether or 

not the corresponding sub criteria of post closure monitoring were correctly addressed. 

 

4.2 DE BEERS SNAP LAKE 

The document reviewed for the De Beers mine was the Snap Lake Final Closure and 

Reclamation Plan (FCRP). This document is an updated version to the approved Interim Closure 

Reclamation Plan (ICRP version 3.2), intended to present the final plan to reclaim the site based 

on the current mine conditions, research on reclamation methods, and engineering plans. The 

document clearly states that the guidelines for closure in the NWT are outlined by the 2013 

Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in 

the Northwest Territories (Closure Guidelines), developed by the Mackenzie Valley Land and 

Water Board (MVLWB).  
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De Beers FCRP exhibited a distinction between not only two scales, but four scales. They 

grouped their closure components and objectives between site – Wide, North Pile, Underground, 

and Infrastructure. For the purpose of this research, the latter three were considered to be 

individual project components.  

 

In the ‘Revision History’, the introductory component of the document which changes to 

operational structure, a description of the mine sites, closure and reclamation goals, monitoring 

programs, closure phases, etc., Section 1.3.2 – Post Closure Phase briefly describes the 

monitoring procedures required for Snap Lake remediation. This section guided this research as 

it outlined the chapters in which to find reclamation activities, including final closure activities 

and a schedule of closure activities. This section, however brief, was not meant to be extensive 

and provided visuals that help ease the reader into the document and locate necessary 

components. 

 

It was under Chapter 5. Permanent Closure and Reclamation that the majority of the 

analysis of the site – wide and individual components was performed. Section 5.3 describes the 

closure options for each activity, which was mainly relied on for my research and the findings 

described in Tables 4-1 and 4-2 of Appendix B. Table 5.2: Closure Objectives, Criteria, and 

Method of Measure to Evaluate Achievement of Criteria from De Beers permanent closure and 

reclamation chapter (Chapter 5) was used as a guide to locate whether or not the relevant criteria 

of the Mackenzie Valley reference document were present. This table contained both site – wide 

and individual scales, the criteria and reclamation activities associated with each objective, as 

well as the post closure inspections and/or monitoring procedures that were relevant to each 
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component. By abstracting key words and cross referencing this table to Table 5.6: Snap Lake 

Monitoring Programs and Table 9.1: Post – Closure Success Criteria (described below), a 

network of closure components and post closure monitoring criteria was successfully assembled. 

 

Section 5.3.1 addressed the site – wide components, in which Figure 5.3: Integrated 

Summary of Closure Activities and Programs and Table 5.3: Matrix of Closure Objectives and 

Project Components provided visual representations that linked the relationship between each 

site – wide and individual component. The rest of Section 5.3 addressed the individual mine 

components. This section was carefully reviewed to locate any references to post closure 

monitoring. As pictured in Table 4-2 Appendix B (page 63) no criteria are present for ‘Open Pit 

Mine Workings’. This was not a shortcoming in terms of meeting the Mackenzie Valley 

Guidelines; it was solely due to the fact that there are no Open Pit mining operations within this 

mine. 

 

Within these individual mine component sections, Section 5.3 provided no direct heading 

which allocated an area to discuss the post closure monitoring for that individual closure 

component. This made it difficult to extract the applicable information regarding post closure 

monitoring activities required by the Mackenzie Valley Guidelines document. 

 

In Section 5.5 – Post Closure Monitoring, Maintenance and Reporting, Table 5.6: Snap 

Lake Monitoring Programs displays De Beers monitoring programs and the associated closure 

objectives for each site – wide and individual project component. Although this table was solely 

dedicated to monitoring, it was not very informative, as it displayed what had already been 
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inferred in Table 5.2. It was clear that a site – wide objective that focuses on revegetation would 

be subject to vegetative monitoring, and therefore this table seemed to be repetitive. Table 5.6’s 

main use in De Beers document was to link which site component was associated with “Passive 

Water Treatment” and “Air Quality, Meteorology, and Emissions Monitoring” as these were the 

most difficult criteria to locate within the reclamation document. 

 

In Section 5.9 “Post – Closure Site Assessment” Table 9.1 Post – Closure Success 

Criteria was continuously referred to during research for the final creation of Table 4-1 and 4-2 

in Appendix B. This table represents success indicators and closure objectives among the post – 

closure phase. These objectives are assigned specifically to the mine components and relate to 

the specific closure criteria described in Table 5.3. This table was informative for my research as 

it displays all aspects that the Mackenzie Valley reference document requires. Firstly, under 

objectives it states the scale of the project, whether it was site – wide or individual and states the 

specific objective to which it was referring. Second, the criteria of the objective discussed the 

physical and chemical stability criteria, as well as future use and aesthetic criteria, followed by 

the primary reclamation activities, the monitoring programs and routine reporting agencies, as 

well as the timelines to which these occur post closure. Following post closure monitoring, if 

reclamation is not proceeding as planned, the table defines potential corrective actions and 

completion reporting. All of this data complies and could be utilized as defined by the post 

closure monitoring component from the Mackenzie Valley reference document, and therefore  

was very useful in performing case study analysis during research.  
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De Beers discussed both site – wide and individual monitoring programs as required by 

the Mackenzie Valley guidelines, with the exception of ‘Open Pit Mine Workings’ as they did 

not include this in their mining operations. The layout of De Beers closure document provided 

extensive tables and figures for me to refer to while performing this research analysis. While 

some tables were helpful and informative in extracting the Mackenzie Valley criteria, others 

provided only brief explanations of monitoring programs and the headings within the individual 

mine component sections were unclear making it difficult to distinguish between the specific 

components De Beers was discussing. The compilation of a final table that brings together both 

site – wide and individual mine components aided in the extraction of criteria and brought the 

final reclamation chapter to completion.  

 

4.3 GIANT MINE 

The document reviewed for the Giant Mine was the Final Closure and Reclamation Plan 

version 1.0 (FCRP). The document clearly states that the closure and reclamation report has been 

developed in accordance with the Guidelines for the Closure and Reclamation of Advanced 

Mineral Exploration and Mine Sites in the Northwest Territories (Closure Guidelines; 

MVLWB/AANDC 2013). 

 

The Giant Mine Final Reclamation and Closure Plan is the most current final closure and 

reclamation plan; thus, the whole document could be used to evaluate for the purposes of my 

research. The primary focus of my research was on ‘Chapter 5.0 Permanent Closure and 

Reclamation’ however additional information within the introduction and other sections that 
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were deemed relevant was used to supplement the research in order to gain a full understanding 

of Giant Mine’s approach to measurement and monitoring procedures. 

 

In Chapter 3 ‘Project Description’, Table 3.4-1: Project Summary provided an overall 

description of the project components, current status of the ongoing care and maintenance phase, 

key closure issues, and a brief outline of the proposed closure and reclamation plan. This table 

matches with the content presented in Chapter 5, which contains the description of the 

monitoring/maintenance as well as plans for addressing contingencies. This section gave the 

reader of the document an idea of what the monitoring programs entail regarding the post closure 

actions as well as the monitoring equipment and schedule. 

 

Giant Mine’s FCRP clearly defined the two scales at which mine components will be 

analyzed. In the general overview, section 5.0.1, a series of individual major components were 

listed in which those most relevant to the reference guideline document were identified for my 

research. Table 5.0-1 provided a detailed overview of all site – wide closure objectives and 

criteria, with the associated monitoring/maintenance and inspections required for compliance for 

each related criterion, however the table does not state the specific details of those monitoring 

plans. It is noted that these objectives are relevant to numerous remediation activities, and 

therefore they were continuously referred to throughout my research when analysis of the 

individual mine components was performed. 

 

Within Chapter 5, the subsection 5.12 Monitoring and Management, there were an 

abundance of tables and figures that provided logical visual aids in locating the required criteria 
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as indicated by the Mackenzie Valley reference document. Table 5.12-1: Long-Term Monitoring 

Program Components clearly defined the major aspects of the Long-Term Management Program 

(LTMP). This included many of the monitoring programs present in the tables in each individual 

section, and whether or not they were environmental or structurally based. This table proved to 

be a valuable source as it demonstrated which monitoring programs were distinct from each 

other, and which ones were related. This helped correlate programs to the mine components, and 

to plausibly assign them within Table 4-2 in Appendix B, beginning on page 63. 

 

Building upon the Long-Term Monitoring Programs, Figure 5.12-1: LONG-TERM 

MONITORING PROGRAM OVERVIEW identifies the linkages of on-site monitoring 

programs, and how they tie back to environmental, Health, Safety and community management 

systems, and state they are subject to continuous review and improvement (Government of 

Northwest – Territories, 2019). This figure built on the previously described figure, which was 

helpful during my research as it directly shows the correlation between the individual site 

components and the monitoring programs that will be implemented post closure. This figure 

contained a ‘Notes’ area with a modest description of each monitoring program and the types of 

activities that they entail. This was beneficial as it could be used to correlate the post closure 

monitoring subcategories in Table 4-2 in Appendix B to each individual closure component and 

ensure that the criteria were present. Table 5.12-2: Long-Term Monitoring Program – 

Conceptual Monitoring Component Overview for Project Phases 1 through 3 was also referred 

back to as a resource along with the previously specified tables and figures. This table was 

utilized in research as it links the site – wide and individual scales, which monitoring programs 

occur at both scales, and the anticipated and current monitoring to be implemented in phase 1, 2, 
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and 3 activities. Table 5.12-3: Standard Reporting Requirements provides an overview of each 

project phase, required monitoring program, the reporting agency and frequency of reporting. All 

of these tables are useful to the reader and assisted in my evaluation as extensive information 

was provided outlining the procedures that the company takes to monitoring approaches. This 

assisted in comparing to Ekati and De Beers (See Chapter 5.0, Section 5.1). 

 

Although Table 5.0-1 was the most in depth for site – wide analysis, it was not used in 

isolation as it did not provide extensive information on the monitoring procedures and future 

expectations of closure activities. The monitoring section of the Giant Mine closure report 

(Section 5.12: Monitoring and Management) provided additional and extensive information on 

monitoring procedures. The tables described above were used as an extra source to fill in the 

missing data that Table 5.0-1 and the individual tables within Chapter 5 could not account for. 

 

To analyze the ten individual mine components, sections 5.1 – sections 5.10 each 

contained individual closure objective and criteria tables that outline the activities, criteria, and 

monitoring/ maintenance and inspection associated with each closure component. These tables 

provided detailed individual closure objectives which helped assign an objective to a subcategory 

of the post closure monitoring heading in Table 4-2 in Appendix B on pages 63 to 87. 

 

Along with the described figures that provided the main basis of research, a variety of 

other sources within the document were utilized during my research, many of which were visual 

aids such as tables or figures. Figure 3.4-2 gave a brief summary of the overall waste 

management strategy. An outline of the project schedule is found in Chapter 6, in which Figure 

6.0-1 shows the full duration of all closure activities. Chapter 7 ‘Post – Closure Site Assessment’ 
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briefly describes the types of monitoring and reporting that were continually referred to in 

sections 5.1 – 5.10. All of this additional material aided in extracting the necessary post closure 

monitoring procedures necessary to provide a detailed assessment of Giant Mines Closure and 

Reclamation Report. 

 

5.0 DISCUSSION 

5.1 CONTENT 

The three Closure and Reclamation Plans contained the necessary closure components required 

by the Mackenzie Valley document. Displayed in Table 4-1 in Appendix B on pages 56 to 62, 

the site – wide components have been displayed with the relevant identification acronyms they 

have been given by each company. The same is done in Table 4-2, Appendix B on pages 63 to 

87 for the individual mine components. To highlight the general trends of the three case studies, 

only certain closure components will be discussed, however it is recognized that these trends 

represent the theme of the relationship between the three case studies across the whole realm of 

the results. 

 

The site – wide closure components between Ekati, De Beers, and Giant Mine are 

outlined by Table 4-1 in Appendix B on page 56. A mandatory site – wide closure component, as 

stated by the Mackenzie Valley guidelines, was ‘Acid Rock Drainage and Leaching’. Ekati’s 

post closure monitoring protocol stated “Physical Inspections”,  De Beers stated “Site – Wide 

Geotechnical Inspections”, “WEMP”, and “North Pile Monitoring Program”, and Giant Mine’s 

monitoring program included “SNP”, “OMP”, “AEMP”, “Water Management and Monitoring 

Program”, and “Erosion and Sediment Control”, (refer to glossary for list of terms). It is clear 
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that the companies differ in the depth of detail of their monitoring programs (the number of 

programs per closure component) – from least, Ekati, to most, Giant Mine.  

 

Another site – wide closure component worthy of notice between the three closure 

documents was ‘Revegetation’, with specific regards to the post closure monitoring procedure in 

Table 4-1 in Appendix B on page 60 specifying each document to “Consider passive monitoring 

approaches, such as aerial surveillance and remote sensing.” It is clear that both Ekati and Giant 

Mine lacked post closure monitoring programs, while De Beers had dedicated a section of their 

closure document specifying the installation of video surveillance of human and wildlife activity. 

 

A post closure monitoring protocol that had a wide distribution of results across each 

closure plan for individual closure components is thermal monitoring. Mimicking the trend 

described by ‘Vegetation’, in the ‘Underground Mine Workings’ closure component, the 

monitoring procedure requires each closure document to mention “Install thermistors where 

appropriate to monitor the ground thermal regime in permafrost areas” in Table 4-2 in Appendix 

B on page 64. Again, Ekati and Giant Mine lacked post closure monitoring programs, while De 

Beers had specified an individual objective associated with that monitoring requirement. In 

‘Open Pit Mine Workings’ on Table 4-2 in Appendix B on page 66, none of the closure plans 

have monitoring programs that address thermal regimes for this closure component, and under 

‘Waste Rock and Overburden Piles’ on page 70, Ekati and De Beers are the two closure plans 

that have monitoring programs whereas Giant Mine does not. While not representative of which 

closure and reclamation plan best follows the Mackenzie Valley guidelines, this observation is 

interesting in noting how much detail and how often the three cases consider the less relevant 
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monitoring procedures. Through the results discussed, it appears that De Beers considered 

thermal regime post closure monitoring the most out of the three closure plans. 

 

Lastly, a critical principle within mine closure in the Northwest Territories as indicated 

by the Mackenzie Valley guidelines is the incorporation of traditional knowledge, thus under 

‘Water Management Systems’ a post closure subcomponent is “Incorporate traditional 

knowledge to monitor smell and taste of water and fish” (Refer to page 86). All three closure 

documents successfully address this closure component, however with varying extensiveness. 

Ekati briefly states “Documentation of Engagement”, De Beers cross references “North Pile 

Closure Monitoring Program”, along with “Wildlife Effects Monitoring Plan”, and “Site Visit 

with SLEMA” which refers to their agency responsible for incorporating traditional knowledge 

into decision making during the life of the mine. Giant Mines post closure monitoring 

incorporates site – wide components discussing engagement plans, Fisheries Act and 

Authorization, Wildlife and Wildlife Habitat Monitoring Plans, all of which directly discuss the 

use of traditional knowledge and monitoring and interpretation of results to reduce residual risk. 

 

5.2 READABILITY AND STRUCTURE 

The organization and structure of Ekati’s, Debeers, and Giant Mine’s closure plans had a 

large influence on the interpretation and ability to extract the criteria chosen for analysis. The 

overall content of each closure plan was described in detail in the corresponding results section 

(see above). As Ekati’s Reclamation and Closure document is an Interim version, contrasting to 

both De Beers and Giant Mine’s Closure plan, it appeared the document did not present itself as 

systematic and readable as the other two final versions. This was clear by the lack of 
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incorporation of many tables and figures used for the extraction of the closure components and 

monitoring procedures. 

 

De Beers Snap Lake closure and reclamation plan had structured their document to 

provide a logical layout that led the reader through a natural progression through the document. 

The permanent closure and reclamation chapter provided separate analysis of both site – wide 

and individual closure components, followed by a schedule for closure activities chapter leading 

into the post closure site assessment chapter. The schedule outlines each year of closure in a brief 

description, followed by a figure which portrayed what the section had just described. The figure 

was not utilized as best as possible as it was not well referred to in the integrated schedule 

chapter and had no caption describing what was going on in it. This post closure site assessment 

chapter brought together the site – wide and individual components with their monitoring 

programs into one complete table at the very end of the chapter. This helped compile the 

document and bring it together as one, which the other closure plans didn’t do. 

 

Giant Mine differs in that in that it provides separate tables at the beginning of permanent 

closure and reclamation chapters outlining the site – wide and individual mining components. 

However, they provided an extensive display table describing the monitoring programs with 

multiple other tables following that works to pull together the document after the discussion of 

both scales of mining operations. This series of tables explains what each monitoring program is 

composed of as well as sections dedicated to summarizing which closure component is assessed 

by that monitoring program. Their schedule is logical and details each individual mine 

components’ duration of monitoring and closure activities. This section was more in depth 
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however was still presented clearer than the other two closure plans as it began with an 

introduction, had a well-defined and labelled figure and then proceeded to describe each closure 

component with the yearly progression of closure activity. 

 

While Ekati provided the site – wide closure summary table, and the individual closure 

component summary table, a complete table that combined the two was never included, and 

never brought the document to completion. The schedule of activities and associated figure in the 

closure document was tentative and reflected possible changes to the life of the mine. This does 

not reflect the true timing to the future monitoring programs, and as such the section was very 

brief and the figure not very descriptive. In comparison to the other two closure plans which 

provided a collection of visual aids, this hindered the discernibility of Ekati’s closure plan. 

 

For the reasons described above, it can be concluded that De Beers provided the most 

logical layout of their Final Closure and Reclamation Plan, as they set up their document in a 

fashion that guided the reader from the introduction to the closure activities, to the schedule to 

the overview of monitoring, all supplemented by visuals. Giant provided the most conceptual 

aids and integrated a variety of different resources in which the reviewer could understand the 

outcome of their reclamation efforts and what programs they were implementing. However, the 

arrangement of their report was not as clear as it could be. Ekati’s Interim Reclamation and 

Closure document was not as thorough as the other two cases, primarily due to the fact that they 

are still in operation and cannot provide in depth reporting on final closure and monitoring 

activities. However, Ekati’s document was similar to De Beers in that the layout of the closure 

report was easy to follow and provided clear headings and table of contents so the criteria 
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necessary for extraction of Tables 4-1 and 4-2 of Appendix B was easy to locate within their 

reclamation report. 

 

6.0 CONCLUSION 

The Closure and Reclamation Report that followed the “Guidelines for the Closure and 

Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest Territories” 

prepared by the Mackenzie Valley Land and Water Board the most directly appeared to be Giant 

Mine. As discussed in Section 5.1 Content, Giant Mine contains the most extensive list of 

monitoring programs per post closure monitoring considerations, as listed out in tables 4-1 and 

4-2 in Appendix B. Although Giant Mines’ reclamation report was not as straightforward in 

comparison to Ekati and De Beers, and lacked some of the specific monitoring considerations, it 

presented a very detailed and visual overview of their overall closure plan, compensating for the 

organization of the document. 

 

 

7.0 RECOMMENDATIONS 

Recommendation 1. Future Research 

During research, it was important to recognize that due to time constraints, the scope was 

limited to Scale of Closure and Reclamation Considerations (Specific Criteria), Closure 

Component, and Post Closure Monitoring. This meant omitting many of the initial closure 

criteria that would be analyzed (Closure and Reclamation Considerations (Specific Criteria), 

Planning considerations, Closure options, Northern limitations, and Post closure Monitoring). In 

future research, it would be beneficial to analyze the criteria that were omitted in order to 
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recognize the true legitimacy of these closure documents. This would eliminate bias due to 

multiple researchers preforming qualitative analysis on the same case studies, along with a 

thorough investigation of both interim and final reclamation and closure reports.  

 

Recommendation 2. Readability 

The second recommendation is regarding the readability and structure of reclamation and 

closure documents, and stems from the document that displayed the most logical and clear layout 

of their closure report. It is recommended to compile a table that brings together both scales of 

the site – wide and individual project components at the end of the Permanent closure and 

reclamation chapter in such a way that De Beers did. This made it sufficiently easier on the 

reader to compare to the Mackenzie Valley Guidelines document, and thus seemed more logical 

to follow.  

 

Recommendation 3. Content  

It would be recommended that within the reclamation documents during the description 

of the monitoring programs to indicate in an overall statement that geothermal monitoring or air 

quality monitoring would not be included in individual mine component, as many of the missing 

monitoring criteria were the unnecessary criteria that were not relevant to specific closure 

components. This would ensure that adherence to the Mackenzie Valley guidelines would be 

employed in a more evident fashion and that it is clear to reviewers that all guidelines have been 

properly addressed.  
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Recommendation 4. Content #2 

The final recommendation is to delay further research until Ekati’s final reclamation and 

closure document (FCRP) has been released. As Ekati’s closure report was only an interim 

version, many monitoring programs were only a prediction of the monitoring programs to be 

implemented in the future. Waiting for the final report would provide a more complete and equal 

comparison if the analysis were performed between three final closure and reclamation plans. 

 

8.0 SUMMARY OF KEY POINTS 

• Reclamation has become a mandatory procedure in mining operations, due to federal and 

provincial legislative requirements. 

• Qualitative analysis used as a way of analyzing three separate reclamation and closure 

reports, one of which was an interim report and two of which were final reports. Scoping 

of the criteria chosen for study was required remain within the time constraints the 

Environmental Science 501 course.  

• A number of guiding principles will allow a closure and reclamation document to achieve 

its closure goals to the best of its ability: Evaluate early, use the knowledge base and 

information collected to identify the best post closure land use options, and consider the 

land capability to best sustain the land use permanently, adapt to changes in closure 

activities, identify stakeholders and include traditional knowledge in monitoring 

approaches, identify and address potential failures and contingencies. 

• There is no single process and document that can plan for post closure use, and therefore 

no interim/final reclamation and closure plan will be exactly the same.  
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• Ekati, De Beers and Giant Mine all properly identified and addressed both scales of 

closure and reclamation: site – wide and individual project components. 

• While ‘Structure and Readability played a critical role in the effective communication of 

information and for the extraction of the Mackenzie Valley closure criteria, this was not 

the principal factor in selecting the closure plan that best adheres to the reference 

document to a greater extent. 

• The Closure and Reclamation Report that followed the “Guidelines for the Closure and 

Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest 

Territories prepared by the Mackenzie Valley Land and Water Board most directly 

appeared to be Giant Mine. 

• Four recommendations were made to improve environmental assessment standards 

regarding reclamation and closure plans. The first addressed future research plans, the 

second structure and readability, and the last two content. 
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Appendix A.  
 
Table. 3-1 Initial Closure Criteria of the Northwest Territories developed based on “Guidelines for the Closure and Reclamation of Advanced Mineral 
Exploration and Mine Sites in the Northwest Territories” prepared by the Mackenzie Valley Land and Water Board for the three closure and reclamation plans 
analyzed. 

Scope of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring 

Site Wide Mine 
Closure and 
Reclamation 
Components 
 

Acid Rock 
Drainage and 
Leaching 

Inspect physical and geotechnical stability of mine site to ensure no erosion, slumping or subsidence will occur causing 
exposure of acid rock material to atmosphere 
 
Inspect preventative and control measures to ensure they operate correctly 
 
Sufficient water is supplied to maintain water depth for water covers 
 
Compare actual and predicted water quality 
 
Evaluate monitoring locations and frequency and make adjustments as new data is received. 

Revegetation Inspect revegetated areas periodically until vegetation is successfully established and self-sustaining  
 
Conduct soil analyses for nutrients and pH until vegetation is established and self-sustaining 
 
Monitor metals uptake in vegetation and conduct risk assessment to determine risk to human and wildlife 
 
Monitor areas of growth of vegetation to see impacts on thermal ground regime 
 
Monitor growths rates and succession of vegetation species 
 
Monitor expansion of growth outsides planted zones to see impact of species on external environment and performance of 
environment 
 
Monitor for propagation of non-native and detrimental species 
 
Inspect root systems of vegetation that are colonizing the surface of cover systems to observe in they are contained within 
growth medium and are not penetrating underlying cover material 
 
Consider maintenance options if vegetation encroachment results in disruption of cover materials 
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Scope of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring 

Identify if there is excessive vegetation growth or poorly established areas, and if action is needed 
 
Monitor wildlife use of revegetated areas to determine success of reclamation activities 
 
Replant and add amendments to assist in success of revegetation 
 
Consider passive monitoring approaches, such as aerial surveillance and remote sensing 
 
 
 

Contaminated 
Soils and 
Groundwater 

Analyze trends in data to assess effectiveness of closure activities 
 
Visually monitor physical stability of previously contaminated soil sites, including signs of erosion or thermal degradation of 
permafrost 
 
Collect samples of previously contaminated soil to ensure successful removal, or successful treatment of groundwater 
 
Use risk management approaches to minimize exposure to contaminants 

Physical and 
Geotechnical 
Stability 

Maintain record of observation monitoring from construction to post-closure 
 
Ensure nearby landforms are no longer going through deformations or are currently unsure that would compromise closure 
activities or post closure use of the mine site 
 
Remote sensing techniques can assess deformations of individual project components needing reclamation (tailing disposal 
areas) 
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Table. 3-2 Initial Closure Criteria of the Northwest Territories developed based on “Guidelines for the Closure and Reclamation of Advanced Mineral 

Exploration and Mine Sites in the Northwest Territories” prepared by the Mackenzie Valley Land and Water Board for the three closure and reclamation plans 
analyzed. 

Scope of 
Closure and 
Reclamation 
Considerations 

Closure 
Component 

Post Closure Monitoring 

Individual 
Project 
Components 
 

Underground 
Mine 
Workings 

• Visually inspect reclaimed openings for signs of 
physical deterioration or settlement. 
• Vary the frequency of inspections, with 
increased frequency following construction and decreased frequency upon establishment 
of stable conditions. 
• Check for surface expression (subsidence) of 
underground failure. 
• Test underground mine water quality and 
monitor volume from controlled discharge 
points of workings to ensure water quality is 
as predicted. 
• Identify unanticipated mine-related drainage 
discharge points (volume and quality). 
• Install thermistors where appropriate to monitor 
the ground thermal regime in 
permafrost areas. 
• Establish special monitoring provisions for 
mines that have become flooded and are 
retaining water under pressure by means 
of plugs. These provisions can include 
visual inspection, piezometers, seepage measurement weirs, and sampling to check 
water quality parameters. 
• Inspect areas surrounding mine openings to 
ensure they are suitable for future use targets. 
• Inspect passive water treatment systems for 
maintenance requirements. 

Open Pit Mine 
Workings 
 
 

Monitor physical and geotechnical stability of remnant pit walls. 
 
Monitor water level in pit to confirm closure objectives regarding fish, fish habitat, and wildlife safety are being achieved. 
 
Sample quality of groundwater seeping from pit walls to assess potential for contamination of pit water due to melting permafrost and 
ARD/ML from pit walls. 
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Scope of 
Closure and 
Reclamation 
Considerations 

Closure 
Component 

Post Closure Monitoring 

Sample quality of groundwater seeping from pit walls to assess potential for contamination of pit water due to melting permafrost and 
ARD/ML from pit walls. 
 
Identify and test unanticipated areas where water management is an issue (either water quality or seepage). 
Inspect integrity of barriers such as berms, fences, signs, and inukshuks. 
 
Monitor wildlife interactions with barriers to determine effectiveness. 
 
Inspect aquatic habitat in flooded pits where applicable. 
 
Monitor dust levels. 

Waste Rock 
and 
Overburden 
Piles 

• Periodically inspect areas where stabilization 
measures may be required. 
• Periodically inspect (by a geotechnical 
engineer) to assess stability and performance 
of waste pile and cover systems, including 
possible sampling and testing of cover 
materials. 
• In the case of water covers, monitor to ensure 
that there is sufficient water supplied to 
maintain an appropriate water depth. 
• Periodically inspect diversion ditches and 
berms. 
• Examine ground conditions to confirm 
predicted permafrost conditions are being established. 
• Check thermistor data for thermal conditions 
within waste piles to confirm predicted 
permafrost aggradation/encapsulation where applicable. 
• Test water quality and measure volume 
from controlled discharge points of workings 
to confirm that drainage is performing as 
predicted and not adversely affecting the environment. 
• Identify unanticipated water discharge areas (include volume and quality). 
• Monitor revegetation activities such that they meet technical needs (e.g., maintaining physical stability), aesthetic needs (e.g., 
blends 
with surroundings), and future use targets, and do not impact the effectiveness of selected 
closure activities or become a source of metals due to uptake. 
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Scope of 
Closure and 
Reclamation 
Considerations 

Closure 
Component 

Post Closure Monitoring 

• Monitor wildlife use to determine if safe 
passage is occurring. 
• Monitor dust levels to ensure they meet criteria. 

Tailing 
Containment 
Areas 

• Inspect and maintain dam structures and/or 
spillways associated with flooded tailings over 
the long-term. 
• In the case of water covers, ensure that the 
minimum water cover design thickness is 
achieved and that freeboard amounts are 
respected for inflow floods. 
• Monitor the ground thermal regime in 
embankments and tailings deposits where the 
design utilized permafrost. 
• Continue to monitor climatic conditions 
post-closure, including air temperatures and 
precipitation, to confirm design assumptions 
regarding hydrology and air temperatures 
(particularly for selected closure activities utilizing permafrost) and related site climate conditions. 
• Monitor pond-water level and quality to 
confirm predicted performance. 
• Evaluate/confirm success of revegetation 
activities in meeting technical needs (maintain physical stability), aesthetic needs (blends with surroundings), and future use 
targets (does not 
become a source of metal uptake for humans 
or wildlife). 
• Assess dust dispersion and vegetation uptake 
due to wind dispersion of tailings. 
• Conduct periodic safety and stability reviews 
of structures that remain after closure. 
• Inspect seepage collection systems for water 
flows and assess seepage water quantity and 
quality. 

Buildings and 
Equipment 

Inspect remnant foundation covers to ensure settlement of backfill has not exposed remnant foundation material such as 
concrete or interrupted surficial drainage patterns 
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Scope of 
Closure and 
Reclamation 
Considerations 

Closure 
Component 

Post Closure Monitoring 

Inspect former excavation areas to monitor if permafrost degradation has interrupted surficial drainage patterns 
 
Inspect disposal areas to determine if buried materials are migrating upward due to frost-heave 
 
Monitor for residual contamination 
 
Monitor vegetation to determine whether closure objectives have been met 

Mine 
Infrastructure 

Maintain access to infrastructure necessary to implement ongoing operations and future reclamation 
 
Monitor wildlife/fish population and use of area 
 
Monitor slope stability of quarries and borrow pits 
 
Monitory slope stability of cuts, erosion protection in drainage areas, and revegetation impacts 
 
Monitor sediment loading downstream of access roads 
 
Monitor stream-crossing remediation and degradation accosiated with decommission roads 
 
Monitor water quality downstream of remediated areas of contaminations 

Transportation 
Routes 

Monitor stability of breaches to ensure downstream water quality is not affected 
 
Monitor downstream water quality for contaminants 
 
Visually inspect route for permafrost degradation, ARD/ML, and any impacts on water quality 
 
Monitor ground thermal regime to assess permafrost degradation during geothermal changes 
 
Monitor wildlife movements to assess success of reclamation activities 
 
Monitor vegetation 

Landfills and 
Waste 
Disposal 
Areas 

Test water quality and quantity to measure success 
 
Monitor ground thermal regime and cover system performance to determine if permafrost has aggraded 
 
Inspect surface of landfill cover systems for cracking/slumping and for migration of underlying waste to surface 
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Scope of 
Closure and 
Reclamation 
Considerations 

Closure 
Component 

Post Closure Monitoring 

 
Track wildlife and human use to ensure prevention of access to areas 
 
Monitor vegetation growth to see if objectives will be met 
 
Monitor dust levels to ensure they are below required levels 

Water 
Management 
Systems 

Monitor climatic conditions 
 
Monitor erosion protection on embankment structures (vegetation etc.) and physical stability of water management systems 
 
Monitor water quantity, quality and flows to ensure systems is working and water quality objectives are being met 
 
Evaluate post closure drainage patterns and compare to pre-development patterns 
 
Inspect revegetation areas until proper vegetation is successfully established 
 
Conduct inspection and maintenance of water treatment facilities with non-compliant mine site water or runoff discharges 
 
Sample surface and groundwater 
 
Incorporate traditional knowledge to monitor smell and taste of water and fish 
 
Monitor wildlife and fish use 
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Appendix B.  
 
Table 4-1. Site – Wide Closure Criteria of the Northwest Territories developed based on “Guidelines for the Closure and Reclamation of Advanced Mineral 

Exploration and Mine Sites in the Northwest Territories” prepared by the Mackenzie Valley Land and Water Board for the comparative analysis of  three closure 
and reclamation report. 
Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

Site Wide 
Mine Closure 
and 
Reclamation 
Components 
 

Acid Rock 
Drainage 
and 
Leaching 

Inspect physical and 
geotechnical stability of 
mine site to ensure no 
erosion, slumping or 
subsidence will occur 
causing exposure of acid rock 
material to atmosphere 
 

SW-6 
Physical Inspections 

SW4 
Site – Wide 
Geotechnical 
Inspections 
WEMP 
NP2 
North Pile Monitoring 
Program 

SW2 
SNP 
OMP 
AEMP 
 
SW5 
OMP 
Water Management and 
Monitoring 
SNP 
Erosion and Sediment Control 

Inspect any preventative and 
control 
measures (e.g., cover 
systems) to ensure that they 
operate according to their 
design specifications 
(minimize exposure to water 
and oxygen). 

SW-6 
Refer to Above 

SW2 
North Pile Monitoring 
Program 
 
Site – Wide 
Geotechnical 
Inspections 

SW2 
Refer to above 

Confirm that there is 
sufficient water supplied to 
maintain an appropriate 
water depth in designed 
water covers. 

SW-6 
Refer to Above 
OP-1 
Water Quality Monitoring 
OP-2 
Routine Monitoring 
OP-3 
As built Drawings 

SW2 
North Pile Monitoring 
Program 
 
Site – Wide 
Geotechnical 
Inspections 

SW2 
Refer to above 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

OP-4 
Physical Inspections 
OP-5 
Physical Inspections 
 

Compare actual and 
predicted water quality 
 

SW-6 
OP-1 
OP-2 
OP-3 
OP-4 
OP-5 
Refer to Above 
 

SW2 
North Pile Monitoring 
Program 
 
Site – Wide 
Geotechnical 
Inspections 

SW2 
SNP 
OMP 
AEMP 
 

Evaluate monitoring 
locations and frequency and 
make adjustments as new 
data is received. This may 
involve creating new 
monitoring locations where 
possible contaminated 
drainage is generated, or 
removal of existing 
monitoring stations where 
drainage can be integrated 
into the water management 
system or released into the 
environment. 

I3 
Physical Inspections 

SW2 
Refer to Above 

SW2 
Refer to Above 

Revegetatio
n 

Inspect revegetated areas 
periodically until vegetation 

SW-5 
Record of species used for active 
revegetation work 

SW-7 
 
Revegetation and 
sustainability of 

SW-5-5 
Fisheries Act Authorization – 
vegetation requirements and 
monitoring 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

is successfully established 
and self-sustaining. 
 

disturbed areas. Based 
on revegetation success 
and performance 
modification will be 
made to ensure most 
successful methods are 
applied 
 
Programs 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction 
Monitoring 

Conduct soil analyses for 
nutrients and pH until 
vegetation is established and 
self-sustaining. 
 

SW-3 
Environmental Site Assessment in 
areas of suspected hydrocarbon 
contamination 
 
SW-5 
Record of species used for active 
revegetation work 

SW-7 
Environmental Data 
will be recorded 
included soil nutrient 
regime 
Programs 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction 
Monitoring  

SW-5 
OMP 
Water Management and 
Monitoring 
SNP 
Erosion and Sediment Control  
SW2 
SNP 
OMP 
AEMP 
 
 

Monitor metals uptake in 
vegetation and conduct risk 
assessment to determine risk 
to human and wildlife 
 

SW-5 
Refer to Above 
 
SW-3 
Refer to Above 
 

SW-7 
Environmental Data 
will be recorded 
included soil nutrient 
regime 
 
Programs 
Revegetation Execution 
Monitoring 

SW2 
See above 
 
SW5 
See above 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

Revegetation Post-
Construction 
Monitoring 

Monitor areas of growth of 
vegetation to see impacts on 
thermal ground regime. 
 

SW-5 
Refer to Above 

Not Present SW2 
See above 
 
SW5 
See above 
 

Monitor growths rates and 
succession of vegetation 
species 
 

SW-5 
Refer to Above 

SW-7 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction 
Monitoring 

SW5-5 
See above 
 

Monitor expansion of growth 
outsides planted zones to see 
impact of species on external 
environment and 
performance of environment 
 

SW-5 
Refer to Above 

SW-7 
Refer to Above 
Vegetation 
Monitoring 

SW5-5 
Fisheries Act Authorization – 
vegetation requirements and 
monitoring  

Monitor for propagation of 
non-native and detrimental 
species 
 

SW-5 
Refer to Above 

SW-7 
Noxious and restricted 
weed control 

SW5-5 
See above 
 

Inspect root systems of 
vegetation that are colonizing 
the surface of cover systems 
to observe in they are 
contained within growth 
medium and are not 

SW-5 
Refer to Above 

SW-7 
Optimum species 
performance 

SW5-5 
See Above 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

penetrating underlying cover 
material 
Consider maintenance 
options if vegetation 
encroachment results in 
disruption of cover materials 
Identify if there is excessive 
vegetation growth or poorly 
established areas, and if 
action is needed 
 

SW-5 
Refer to Above 

SW-7  
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction 
Monitoring 

SW5-5 
See above 

Monitor wildlife use of 
revegetated areas to 
determine success of 
reclamation activities 
 

SW-2 
Measure as indicated for individual 
mine components (see Sections 5.3–
5.8) 
 
SW-5 
Refer to Above  

SW-6 
SLEMA Site Visit 
SW-7 
Re-establishment of 
wildlife habitat 
 

SW2 
SNP 
OMP 
AEMP 
 
SW5 
OMP 
Water Management and 
Monitoring 
SNP 
Erosion and Sediment Control  
 

Replant and add amendments 
to assist in success of 
revegetation. 
 

SW-5 
Refer to Above  

Appendix C 
2006 

SW5-5 
Fisheries Act Authorization – 
vegetation requirements and 
monitoring 

Consider passive monitoring 
approaches, such as aerial 
surveillance and remote 
sensing. 
 

Not Present Section 5.5 Post-
Closure 
Monitoring “De 
beers has installed video 
Focused upon water 

Not Present 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

 
 
 
 

control structure and 
human or wildlife 
activity” 
Surveillance equipment. 

Contaminat
ed Soils and 
Groundwate
r 

Analyze trends in data to 
assess effectiveness of 
closure activities. 
 
 

SW-3 
Environmental Site Assessment in 
areas of suspected hydrocarbon 
contamination 
component of the Waste 
Management Plan. 

SW-3 
Geotechnical 
inspections 
Surface water quality 
monitoring 
AEMP 
SNP 
Hydrology Monitoring 
Plan 

CS1 
Satisfactory final inspection by 
a Qualified Professional  
AEMP 
OMP 
Soil Sampling 

Visually monitor physical 
stability of previously 
contaminated soil sites, 
including signs of erosion or 
thermal degradation of 
permafrost. 
 

SW-3 
See Above 

SW-2 
North Pile Monitoring 
Program 
 
Site – Wide 
Geotechnical 
Inspections 

CS1 
See Above 

Collect samples of previously 
contaminated soil to ensure 
successful removal, or 
successful treatment of 
impacted groundwater. 
 

SW-3 
See Above 

SW-3 
Geotechnical 
inspections 
Surface water quality 
monitoring 
AEMP 
SNP 
Hydrology Monitoring 
Plan 

CS1 
See Above 

Where complete contaminant 
removal is not possible and 
risk management approaches 
are implemented to minimize 

SW-3 
See Above 

SW-2 
SW-3 
Refer to Above 

CS1 
Satisfactory final inspection by 
a Qualified Professional  
AEMP 
OMP 
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Scale of 
Closure and 
Reclamation 
Consideration
s (Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers 
Y/N 

Giant Mine 
Y/N 

exposure (i.e., pathway 
control, limiting receptor 
access), undertake periodic 
reviews to assess their 
effectiveness. 

Soil Sampling 

Physical 
and 
Geotechnica
l Stability 

Maintain record of 
observation monitoring from 
construction to post-closure 
 

SW-4 
Physical inspection and survey 
control, with verification by a 
qualified professional 
SW-7 
Physical inspection and survey 
control, with verification by a 
qualified professional 
Submission  

SW-4 
Site – Wide 
Geotechnical 
inspections 
WEMP 
North Pile Monitoring 
Plan  

SW5 
Fisheries	Act	Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	Control	
Plan	
OMP 

Ensure nearby landforms are 
no longer going through 
deformations or are currently 
unsure that would 
compromise closure activities 
or post closure use of the 
mine site 
 

SW-4 
Refer to Above 
SW-7 
Refer to Above 

SW-4 
Refer to Above 

SW5 
Refer to Above 

Remote sensing techniques 
can assess deformations of 
individual project 
components needing 
reclamation (tailing disposal 
areas) 
 

Not Present Section - 5.5 
installed video 
surveillance equipment 
to provide 
continuous surveillance 
from Gahcho Kué Mine 
during periods that the 
site is not occupied.  

SW5 
Refer to Above 
Table 5.12-6 
Component – Pits:  
Remote sensing for subsidence 
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Table 4-2. Individual Project components and Closure Criteria of the Northwest Territories developed based on “Guidelines for the Closure and Reclamation 

of Advanced Mineral Exploration and Mine Sites in the Northwest Territories” prepared by the Mackenzie Valley Land and Water Board for the comparative 
analysis of three closure and reclamation report. 
Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Individual 
Project 
Components 
 

Underground 
Mine 
Workings 

Visually inspect reclaimed openings 
for signs of physical deterioration 
or settlement. 

UG-1 
As Built 
Drawings 
 

SW5 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 
(Appendix J.1, 
see Section 7.0 Adaptive 
Management Strategies) 
 
Annual Geotechnical 
Inspections 
 
Site Visit with SLEMA 
UG3 
Geotechnical Monitoring 

UG1  
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
OMP 

Vary the frequency of inspections, 
with increased frequency following 
construction and decreased 
frequency upon establishment of 
stable conditions. 

UG1 
UG2 
annual visual 
inspection of the 
seals for a limited 
period of time 
(five years) to 
demonstrate that 
they are 
functioning 
and stable as per 
design. 

UG1 
UG2 
UG3 
Geotechnical Monitoring 
SNP 
AEMP 

UG1  
Refer to Above 

Check for surface expression 
(subsidence) of underground failure. 
 
 
 

LLCF-3 * 

Physical 
inspection by 
qualified 
professional 

UG3 
Site – Wide Geotechnical 
Monitoring 

UG4 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

 
 

 
Dustfall 
Monitoring 

Satisfactory final Inspection 
by Mines Inspector 
OMP 
(See objective P2) 

Test underground mine water quality 
and monitor volume from controlled 
discharge points of workings to 
ensure water quality is as predicted. 

SW-6 
Physical inspection 
by a qualified 
professional 
 

UG2 
SNP 
AEMP 
 
SW3 
SNP 
Hydrology Monitoring 
Program 

UG2 
SNP 
WMP 
OMP 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector 
 
 

Identify unanticipated mine-related 
drainage discharge points (volume 
and quality). 

SW-6 
Refer to Above 

UG2 
Refer to Above 

UG.2 
SNP 
WMP 
OMP 

 
Install thermistors where appropriate 
to monitor the ground thermal 
regime in permafrost areas. 

Not Present UG3 
Site – Wide Geotechnical 
Monitoring 

Not Present 

Establish special monitoring 
provisions for mines that have 
become flooded and are retaining 
water under pressure by means of 
plugs. These provisions can include 
visual inspection, piezometers, 
seepage measurement weirs, and 
sampling to check water quality 
parameters. 

UG-1 
As-built drawings 
(construction 
meets design 
specification) 
SW-6 
Refer to Above 
 

UG1   
Flooding of UG mines 
AEMP 
  
UG3 
Refer to Above 

UG.4 
Active Remediation, 
Adaptive Management and 
Post-Closure Phases 
OMP 
Monitoring of settlement of 
fill in pits (see Objective 
P2) 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Inspect areas surrounding mine 
openings to ensure they are suitable 
for future use targets. 

UG-1 
Refer to Above 

UG-3 
Refer to Above 

UG.1 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
OMP 

Inspect passive water treatment 
systems for maintenance 
requirements. 

SW-6 
Refer to Above 

UG1 
AEMP 
UG2 
SNP 
SW-3 
Passive Water Treatment 
Operation Monitoring SNP 
Hydrology Monitoring Plan 

SW-2 
UG.2 
SNP 
WMP 
OMP 
 
Cross Reference 
WTP-2 

 
 
 
Open Pit Mine 
Workings 
 
 

Monitor physical and geotechnical 
stability of remnant pit walls. 
 

OP3 
As-built drawings 
(construction 
meets design 
specifications) 
OP5 
Physical 
Inspections by 
qualified 
professional  

 
 

Not present 5.12.2.7 – Structural 
Monitoring 
Table 5.12-6 – Pits  
Visual	inspection	for	
settlement/	signs	of	
instability,	erosion,	
vegetation	growth	
SW5 
Fisheries	Act	
Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	
Control	Plan	
OMP 
P2	
OMP	
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor the ground thermal regime 
in pit walls and backfill materials to 
confirm achievement of design 
objectives.  
 

Not Present  Not Present Not Present 

Monitor water level in pit to confirm 
closure objectives regarding fish, 
fish habitat, and wildlife safety are 
being achieved. 
 

OP-2 
Routing 
monitoring during 
pit flooding 
 
Section –
5.3.5.5.2  
Pit Lake Water 
Quality 

Not Present P1 
OMP 
WMAMP – (Refer to UG2) 

Sample quality of groundwater 
seeping from pit walls to assess 
potential for contamination of pit 
water due to melting permafrost and 
ARD/ML from pit walls. 
 

OP-1 
Water quality 
monitoring during 
and post – 
flooding  

 
Section – 
5.3.5.5.2  

Pit Lake Water 
Quality 

Not Present P3. 
SNP  
Air Quality Monitoring 
Plan 
Final Inspection by 
Qualified Professional 

Identify and test unanticipated areas 
where water management is an issue 
(either water quality or seepage). 
 

Open Pit – 
Residual 
Risks 
Table 5.3-16 

Not Present P3 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
SNP – Refer to UG2 and 
WTP2 EQC  
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Inspect integrity of barriers such as 
berms, fences, signs, and inukshuks. 
 

Not Present Not Present P1 
OMP 

Monitor wildlife interactions with 
barriers to determine effectiveness. 
 

OP-6 
Physical inspection 
by a 
qualified 
professional to 
confirm completion 
in 
accordance with 
approved 
design 
Section - 
5.3.5.5.5 
Safe Egress 

Not Present P2 
Wildlife and Wildlife 
Habitat Management and 
Monitoring Plan 

Inspect aquatic habitat in flooded 
pits where applicable. 
 

OP-2 
Routine 
Monitoring during 
pit flooding 

Not Present P.2 
Wildlife and Wildlife 
Habitat Management and 
Monitoring Plan 
WMP 
OMP 
P.3 
SNP 
Air Quality Monitoring 
Plan 

Monitor dust levels. SW-7 
Routine Air 
Quality 
Monitoring 

Not Present P3 
Air Quality Monitoring 
Plan 
 
SW1 
Dust Management and 
Monitoring Plan 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific and 
Fence Line 
Community 
 

Waste Rock 
and 
Overburden 
Piles 

Periodically inspect areas where 
stabilization measures may be 
required. 

WR-2 
Physical 
inspection by a 
qualified 
professional 
WR-3 
Physical 
inspection by a 
qualified 
professional 

NP2 
North Pile Monitoring 
Program 
SW4 
Site – Wide Geotechnical 
Monitoring 
WEMP 

5.12.2.7 – Structural 
Monitoring 
Table 5.12-6 – Pits  
Visual	inspection	for	
settlement/	signs	of	
instability,	erosion,	
vegetation	growth	
SW5 
Fisheries	Act	
Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	
Control	Plan	
OMP 
P2	
OMP	
 

Periodically inspect (by a 
geotechnical engineer) to assess 
stability and performance of waste 
pile and cover systems, including 
possible sampling and testing of 
cover materials. 

WR-2 
WR-3 
See Above 

NP2 
North Pile Monitoring 
Program 
 

5.12.2.7 – Structural 
Monitoring 
Table 5.12-6 – Pits  
Visual	inspection	for	
settlement/	signs	of	
instability,	erosion,	
vegetation	growth	
SW5 
Fisheries	Act	
Authorization	
WMAMP	
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

SNP	
Erosion	and	Sediment	
Control	Plan	
OMP 
P2	
OMP	
 

In the case of water covers, monitor 
to ensure that there is sufficient 
water supplied to maintain an 
appropriate water depth. 

WR-1 
Routine seepage 
water quality 
monitoring 
 
Thermal 
instrumentation 
monitoring of 
WRSAs 
containing 
metasediment 
materials and 
potential waste 
kimberlite 

SW2 
North Pile Closure 
Monitoring Program 
 
SW3 
SNP 
Hydrology Monitoring 
Program 
AEMP 
 
NP-1 
Site – Wide Geotechnical 
inspections  
 
 

SW2 
SNP 
OMP 
AEMP 
P1 
OMP 
WMAMP – (Refer to UG2) 

Periodically inspect diversion ditches 
and berms. 

WR-3 
Refer to Above 

NP-2 
North Pile Monitoring 
Program 
 
Area inspected and as-built 
drawing 
 
Geotechnical inspections 
 
Thermal monitoring 
 
SW2 
Hydrological Monitoring 

SW5 
Fisheries	Act	
Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	
Control	Plan	
OMP	
P1 
OMP 
WMAMP 	
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Examine ground conditions to 
confirm predicted permafrost 
conditions are being established. 

WR-4 
Physical 
inspection by a 
qualified 
professional 

NP-2 
Area inspected and as-built 
drawing 
 
Geotechnical inspections 
 
Thermal monitoring 

SW5 
Fisheries	Act	
Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	
Control	Plan	
OMP 

Check thermistor data for thermal 
conditions within waste piles to 
confirm predicted permafrost 
aggradation/encapsulation where 
applicable. 

WR-1 
Thermal 
instrumentation 
monitoring of 
WRSAs 
containing 
metasediment 
materials and 
potential waste 
kimberlite 

NP-2 
North Pile Monitoring 
Program 
 
Thermal monitoring will be 
completed using thermistor 
cables 
installed in the North Pile. 

Not Present 

Test water quality and measure 
volume from controlled discharge 
points of workings to confirm that 
drainage is performing as predicted 
and not adversely affecting the 
environment. 

WR-1 
Refer to Above 

SW-2 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
Hydrology Monitoring Plan 
NP1  
North Pile Closure 
Monitoring Program 
 
I3 
Environmental Hazards 
Assessment 
Waste inventories and 
QA/QC program 

P3 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
SNP – Refer to UG2 and 
WTP2 EQC 
Air Quality Monitoring 
Plan 

Identify unanticipated water 
discharge areas (include volume and 
quality). 

WR-1 
Refer to Above 

SW3  
Surveillance Network 
Program (SNP) 
Hydrology Monitoring Plan 

SW2 
SNP 
OMP 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Aquatic Effects Monitoring 
Program (AEMP) 
I3 
Environmental Hazards 
Assessment 
Waste inventories and QA/QC 
program 
 

AEMP 
P1 
As-built engineering 
drawings signed and sealed 
by Qualified 
Professional and submitted 
to MVLWB. 
Satisfactory final inspection 
by a Qualified Professional 
OMP 
WMAMP 	
 
 

Monitor revegetation activities such 
that they meet technical needs (e.g., 
maintaining physical stability), 
aesthetic needs (e.g., blends with 
surroundings), and future use targets, 
and do not impact the effectiveness 
of selected closure activities or 
become a source of metals due to 
uptake. 

WR-2 
Physical 
Inspection by a 
qualified 
professional 

SW7 
Revegetation Execution 
Monitoring 
Revegetation Post- 
Construction Monitoring 

SW2 
SNP 
OMP 
AEMP 
 

Monitor wildlife use to determine if 
safe passage is occurring. 

WR-5 
Physical 
Inspection by a 
qualified 
Professional 
 
Routine 
Monitoring of 
wildlife during 
Closure 

SW6 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
Wildlife Effects Monitoring 
Plan 
Site Visit with SLEMA 
NP2 
North Pile Closure 
Monitoring Program 

P2 
Wildlife and Wildlife 
Habitat Management and 
Monitoring Plan 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor dust levels to ensure they 
meet criteria. 

SW-7 
Routine Air 
Quality 
Monitoring 

SW1 
Air Quality and Emissions 
Monitoring and 
Management Plan 
NP1 & NP2 
North Pile Closure 
Monitoring Program 

SW1 
Dust Management and 
Monitoring Plan 
 
5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific and 
Fence Line 
Community 
 

Tailing 
Containment 
Areas 

Conduct periodic safety and stability 
reviews of structures that remain 
after closure. 

LLCF-3 
Physical 
inspection by 
qualified 
professional  

NP2-1 
North Pile Closure 
Monitoring Program 
 
SW4 
Annual Site-Wide 
Geotechnical Inspections 
Wildlife Effects Monitoring 
Plan 
Hydrology Monitoring Plan 

T.2  
T.3  
T.6 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
OMP 
Tailings Management and 
Monitoring Plan and Dam 
monitoring 
 

Inspect seepage collection systems 
for water flows and assess seepage 
water quantity and quality. 

LLCF-1 
Routine water 
quality 
monitoring 
 

NP1 
North Pile Closure 
Monitoring Program 
 
SW3 
Surveillance Network 
Program (SNP) 
Hydrology Monitoring Plan 
Aquatic Effects Monitoring 
Program (AEMP) 

T.1 
SNP 
WMP 
OMP 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Inspect and maintain dam structures 
and/or spillways associated with 
flooded tailings over the long-term. 

LLCF-3 
Physical 
inspection by 
qualified 
professional 

NP2 
North Pile Closure 
Monitoring Program 
 
SW-4 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
Wildlife Effects Monitoring 
Plan Hydrology Monitoring 
Plan 

T.3 
Tailing Management and 
Monitoring Plan 

In the case of water covers, ensure 
that the minimum water cover design 
thickness is achieved and that 
freeboard amounts are respected for 
inflow floods. 

LLCF-3 
Physical 
inspection by 
qualified 
professional 

SW2 
Surface water quality 
monitoring will 
be completed Post-Closure at 
applicable drainage pathways. 
See Closure Objective SW3 
for more detail on this 
monitoring program. 
SW3 
Geotechnical inspections 
(visual) of the site will occur 
Post-Closure in concert with 
the site geotechnical 
inspection and monitoring 
program. 
Additional monitoring will 
occur at the North Pile area 
(See NP closure objectives 
below). 
 
NP-1 
Geotechnical inspections 
(visual) of the site will occur 
Post-Closure in concert with 
the site geotechnical 

T.2 
As-built engineering 
drawings signed and sealed 
by Qualified Professional. 
Satisfactory final Inspection 
by Mines Inspector. 
OMP 
 
T.4 
Tailing Management and 
Monitoring Plan 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

inspection and monitoring 
program. 

Monitor the ground thermal regime 
in embankments and tailings 
deposits where the design utilized 
permafrost. 

5.6.5. 
Engineering 
Works 
Associated with 
Selected Closure 
Activity 
“A field drill 
program was also 
completed to 
assess the 
permafrost 
development in 
the LLCF and to 
install 
thermistors for 
ongoing 
monitoring” 

NP2-  
North Pile Closure 
Monitoring Program 
 
Thermal monitoring will be 
completed using thermistors 
that will be installed in the 
North Pile. 
 
 
 
 
 
 
 
 
 
 

Section – 5.6.6.8 
Instrumentation 
installation for 
monitoring  
 
5.12.2.7 Structural 
Monitoring 
Table 5.12-6 – Cover 
Tailings 
Thermal monitoring to track 
the development of frost 
conditions under 
the cover, providing 
supplementary understanding 
of the tailings evolution over 
time and aid in the 
interpretation of measured 
moisture 
conditions 

Continue to monitor climatic 
conditions post-closure, including air 
temperatures and precipitation, to 
confirm design assumptions 
regarding hydrology and air 
temperatures (particularly for 
selected closure activities utilizing 
permafrost) and related site climate 
conditions. 

SW-7 
Routine Air 
Quality 
Monitoring 

SW-1 
Air Quality and Emissions 
Monitoring and Management 
Plan 
 

SW1.  
Dust Management and 
Monitoring Plan 
 
Qualitative and quantitative 
monitoring per Air Quality 
monitoring programs 
 
5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific, Fence 
Line, and 
Community 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor pond-water level and 
quality to confirm predicted 
performance. 

LLCF-1 
Routine water 
quality 
monitoring 

SW2 
North Pile Monitoring 
Program 
 
Site – Wide Geotechnical 
Inspections 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

T.1 
WMP 
OMP 
SNP 
 
 
 
 
 
 

Evaluate/confirm success of 
revegetation activities in meeting 
technical needs (maintain physical 
stability), aesthetic needs (blends 
with surroundings), and future use 
targets (does not become a source of 
metal uptake for humans or wildlife). 

LLCF-5 
Monitoring of 
metals in 
vegetation and 
soil 

SW5 
SW7 
Revegetation Execution 
Monitoring 
Revegetation Post- 
Construction Monitoring 
Vegetation Monitoring 
Program 
Annual Geotechnical 
Inspections 
Site Visit with SLEMA 
 

T.3 
Tailings Management and 
Monitoring Plan 
 

T.6 
Satisfactory final inspection 
by inspector. 
Tailings Management and 
Monitoring Plan 
OMP 

Assess dust dispersion and 
vegetation uptake due to wind 
dispersion of tailings. 

LLCF-3 
Routine Dust fall 
Monitoring 
 
Monitoring 
Program: 
Air Quality, 
Meteorology and 
Emissions 
Monitoring 

SW1 
Air Quality and Emissions 
Monitoring and Management 
Plan 
NP1 & NP2 
North Pile Closure 
Monitoring Program 

SW-1 
Dust Management and 
Monitoring Plan 
 
5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific, Fence 
Line, and 
Community 

Buildings and 
Equipment 

Inspect remnant foundation covers to 
ensure settlement of backfill has not 
exposed remnant foundation material 

BI-3 
Physical inspection 
by a qualified 

SW2 
North Pile Monitoring 
Program 

SI1 
Operational 
monitoring/Inspection of 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

such as concrete or interrupted 
surficial drainage patterns 
 

professional during 
the 
post-closure 
monitoring period. 

 
Site – Wide Geotechnical 
Inspections 

surface drainage and 
demolition 
Water Management and 
Monitoring Plan 
(Objecive BC3) 

Inspect former excavation areas to 
monitor if permafrost degradation 
has interrupted surficial drainage 
patterns 
 

BI-3 
Refer to Above 
 
SW-6 
Physical 
inspection by a 
qualified 
professional 

SW2 
Refer to Above 

SI2.  
OMP 
Satisfactory final inspection 
by Land Use inspector. 

Inspect disposal areas to determine if 
buried materials are migrating 
upward due to frost-heave 
 

BI-1 
Physical 
inspection, with 
signed inspection 
report 

I1 
Waste inventories and 
QA/QC program 
 (SNP) 
 (AEMP) 

SI1. 
Waste Management and 
Monitoring Plan 
Manifests for Waste 
Disposal 
 
 

Monitor for residual contamination 
 

BI-1 
See above 

I1 
Waste inventories and 
QA/QC program 
 (SNP) 
 (AEMP) 

SI1. 
OMP 
Waste Management and 
Monitoring Plan 
Satisfactory Final 
Inspection by Land use 
Inspector 
Manifests for waste 
disposal 

Monitor vegetation to determine 
whether closure objectives have been 
met 

BI-4 
As-built drawings 
(construction 
meets design 
intent) 
 

SW7 
Revegetation Execution 
Monitoring 
Revegetation Post- 
Construction Monitoring 
Vegetation Monitoring 

SW-5-5 
SW5-5 Remediated areas 
are designed to resist 
erosion including armouring 
and targeted revegetation 
with 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Routine 
vegetation 
monitoring 

Program 
Annual Geotechnical 
Inspections 
Site Visit with SLEMA 
 

native species 
 
Fisheries Act Authorization 
– vegetation requirements 
and monitoring (awaiting 
further 
consultation) 

Mine 
Infrastructure 

Maintain access to infrastructure 
necessary to implement ongoing 
operations and future reclamation 
 

BI-2 
As-built drawings 
(construction 
meets design 
intent) 
 
Routine site-wide 
monitoring 
through WEMP 

Not Present SI3. 
OMP and Perpetual Care 
Plan 

Monitor wildlife/fish population and 
use of area 
 

BI-2 
Refer to Above 
 
SW-2 
Measure as 
indicated for 
individual mine 
components (see 
Sections 5.3–5.8) 
 

I3 
SW3 
Waste inventories and 
QA/QC program 
SNP 
Hydrology Monitoring Plan 
AEMP 

IS3. 
Wildlife and Wildlife 
Habitat Management and 
Monitoring Plan 

Monitor slope stability of quarries 
and borrow pits 
 

BI-3 
Physical inspection 
by a qualified 
professional during 
the 
post-closure 
monitoring period. 

SW4 
North Pile Closure 
Monitoring Program 
 
Annual Site-Wide 
Geotechnical Inspections 
Wildlife Effects Monitoring 
Plan 
Hydrology Monitoring Plan 

SI1. 
OMP and Inspection: risk 
thaw settlement, slope 
failure, erosion, slumping, 
or collapse. 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor success in terms of slope 
stability of cuts, erosion protection in 
drainage areas, and revegetation 
impacts.  

BI-3 
Refer to Above 

SW4 
Refer to Above 

SI1. 
Operational Monitoring and 
Inspection: risk thaw 
settlement, slope 
failure, erosion, slumping, 
or collapse. 

Monitor sediment loading 
downstream of access roads 
 

BI-3 
Refer to Above  
 
SW-6 
Physical 
inspection by a 
qualified 
professional 

I1 
I3 
SW3 
Waste inventories and 
QA/QC program 
SNP 
Hydrology Monitoring Plan 
AEMP 

SI2. 
OMP and Inspection: risk 
thaw settlement, slope 
failure, erosion, slumping, 
or collapse. 

Check stream-crossing remediation 
and any degradation associated with 
decommissioned roads, such as 
erosion or ponding of water.  

BI-3 
Refer to Above 
 

SW2 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

SI2. 
OMP 
Satisfactory final inspection 
by Land Use inspector. 

Monitor water quality downstream 
of remediated areas of 
contaminations 

BI-3 
Physical inspection 
by a qualified 
professional during 
the 
post-closure 
monitoring period. 
SW-6 
Physical inspection 
by a qualified 
professional 

I1 
Waste inventories and 
QA/QC program 
 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

SW-2 
SW-5 
Fisheries	Act	
Authorization	
WMAMP	
SNP	
Erosion	and	Sediment	
Control	Plan	
OMP 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Transportation 
Routes 

Monitor stability of breaches to 
ensure downstream water quality is 
not affected. 
 

BI-3 
Refer to Above 
 
SW-6 
Refer to Above  

I1 
Waste inventories and 
QA/QC program 
SW2 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
 

SI1. 
OMP and Inspection of 
surface drainage and 
demolition. 
Water Management and 
Monitoring Plan – Surface 
water sampling of sumps, 
seeps, runoff (per Objective 
BC3). 

Monitor water quality (surface water 
and ground water) downstream of 
remediated areas for contamination.  

BI-1 
Physical 
inspection, with 
signed 
inspection report 
demolition waste 
is removed. Phase 
1 and 2 site 
assessments 
will be used, as 
required to 
confirm that 
remediation has 
been completed to 
regulatory 
standards. 

I1 
Waste inventories and 
QA/QC program 
SW3 
Surveillance Network 
Program 
Hydrology Monitoring Plan 
Aquatic Effects Monitoring 
Program 

SI1. 
Refer to Above 

Visually inspect route for indications 
of permafrost aggradation, 
ARD/ML, and any associated 
impacts on adjacent water quality.  

BI-3 
Refer to Above 
 
SW-6 
Refer to Above 

I1 
Refer to Above 

SI2. 
OMP 
Satisfactory final inspection 
by Land Use inspector. 

Monitor ground thermal regime to 
assess permafrost degradation during 
geothermal changes 

Not Present Not Present SI2. 
OMP 
Satisfactory final inspection 
by Land Use inspector. 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor wildlife movements to 
assess success of reclamation 
activities 

BI-2 
As-built drawings 
(construction 
meets design 
intent) 
 
Routine site-wide 
monitoring 
through WEMP 

SW6 
North Pile Closure 
Monitoring Program  
Annual Site-Wide 
Geotechnical Inspections 
WEMP 

SI3. 
Wildlife and Wildlife 
Habitat Management and 
Monitoring Plan 

Monitor vegetation to determine 
whether related closure objectives 
are or will be met. 

BI-4 
As-built 
drawings 
(construction 
meets design 
intent) 
 
Routine 
Vegetation 
Monitoring  

SW5 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 
Annual Geotechnical 
Inspections 
 
SW7 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 

SW-5-5 
Remediated areas are 
designed to resist erosion 
including armouring and 
targeted revegetation with 
native species 
 
Fisheries Act Authorization 
– vegetation requirements 
and monitoring (awaiting 
further 
consultation) 

Landfills and 
Waste Disposal 
Areas 

Test water quality and quantity to 
measure the success of the selected 
closure activities for landfills and 
waste disposal areas.  
 
 

WR-1 
Routine seepage 
water quality 
monitoring 
 
Thermal 
instrumentation 
monitoring of 
WRSAs 
containing 
metasediment 
materials and 
potential waste 
kimberlite 

I1 
Waste inventories and 
QA/QC program 
I3 
Environmental Hazards 
Assessment 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 
 

L2. 
OMP – Surface and 
Groundwater Quality 
SNP – Water Quality 
Monitoring 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

 
SW-6 
Physical 
inspection by a 
qualified 
professional 
 

Monitor ground thermal regime and 
cover system performance to 
determine if permafrost has aggraded 
 

WR-1 
Thermal 
instrumentation 
monitoring of 
WRSAs 
containing 
metasediment 
materials and 
potential waste 
kimberlite 

Not Present L2. 
OMP – Inspections of cover 
and containments of berms 
for erosion and stability 

Inspect surface of landfill cover 
systems for cracking/slumping and 
for migration of underlying waste to 
surface 
 

WR-2  
Physical 
inspection by a 
qualified 
professional 
WR-4 
Physical 
inspection by a 
qualified 
professional 
 

I2 
Waste inventories and 
QA/QC program 
North Pile Closure 
Monitoring Program  
Annual Site-Wide 
Geotechnical Inspections 
SW4 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
WEMP 

L1. 
Waste Management and 
Monitoring Plan used to 
monitor, and report volume 
of waste disposed, and 
cover soil used 
 
Table	5.12-6	
Routine inspections of the 
containment berms, landfill 
cap, and the 
surrounding drainage 
ditching for signs of 
erosion, settlement, 
cracking or slumping, and 
for migration of the 
underlying waste 
material to surface. If 
deficiencies are noted, 
repairs or improvements 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

will be completed 

Track wildlife and human use to 
ensure prevention of access to these 
areas of closure. 
 

WR-5 
Physical 
inspection by a 
qualified 
professional 
 
Routine 
monitoring of 
wildlife during 
closure 

I2 
Waste inventories and 
QA/QC program 
North Pile Closure 
Monitoring Program  
Annual Site-Wide 
Geotechnical Inspections 
SW6 
WEMP 
Site Visit with SLEMA 

L1. 
OMP 
Wildlife and Wildlife 
Habitat Mangement and 
Monitoring Plan – 
Wildlife Observations 

Monitor vegetation growth to see if 
objectives will be met 
 

SW-5 
Record of species 
used for active 
revegetation work 
 

SW5 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 
Annual Geotechnical 
Inspections 
 
SW7 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 

SW-5-5 
SW5-5 Remediated areas 
are designed to resist 
erosion including armouring 
and targeted revegetation 
with 
native species 
 
Fisheries Act Authorization 
– vegetation requirements 
and monitoring (awaiting 
further 
consultation) 

Monitor dust levels to ensure they 
are below required levels 

SW-7 
Routine Air 
Quality 
Monitoring 

SW1 
Air Quality and Emissions 
Monitoring and 
Management Plan 
NP1 & NP2 
North Pile Closure 
Monitoring Program 

SW1 
Dust Management and 
Monitoring Plan 
Air Quality Monitoring 
Program 

 
5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific, Fence 
Line, and 
Community 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Water 
Management 
Systems 

Periodically inspect the remaining 
water management structures to 
assess their performance. 
 
 

WM-4 
Physical 
Inspections by a 
qualified 
professional 

NP1 
North Pile Closure 
Monitoring Program 
 
SW2 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

SI1. 
Water Management and 
Monitoring Plan - 
Surface water sampling 
of 
sumps, seeps, runoff (per 
Objective BC3). 

Continue monitoring climatic 
conditions at site to compare them to 
design assumptions (e.g., regarding 
storm events) and performance of 
selected closure activities. 

SW-7 
Routine Air 
Quality 
Monitoring 

SW1 
Air Quality and Emissions 
Monitoring  

SW-1 
Dust Management and 
Monitoring Plan 
Air Quality Monitoring 
Program 

 
5.12.2.3 – Dust and Air 
Quality Monitoring 
àActivity Specific, Fence 
Line, and 
Community 

Monitor erosion protection on 
embankment structures (vegetation 
etc.) and physical stability of water 
management systems 
 

WM-3 
Physical 
Inspection by a 
qualified 
professional 

SW4 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
WEMP 
NP2 
North Pile Closure 
Monitoring Program 

SI2. 
OMP – Risk thaw 
settlement, slope 
failure, erosion, slumping, 
or collapse. 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Monitor water quantity, quality and 
flows to ensure systems is working 
and water quality objectives are 
being met. 
 

WM-1 
Routine 
monitoring 
Physical 
inspection by a 
qualified 
professional to 
confirm breaches 
constructed 
in accordance 
with design intent  
 
Physical 
inspection by a 
Qualified 
professional to 
confirm breaches 
constructed in 
accordance with 
design intent 

NP2 
North Pile Closure 
Monitoring Program 
SW2 
North Pile Closure 
Monitoring Program 
Annual Site-Wide 
Geotechnical Inspections 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

WTP1 
WTP2 
SNP 
OMP 
AEMP 
Groundwater Sampling 

Evaluate post closure drainage 
patterns and compare to pre-
development patterns. 
 

WM-1 
Routine 
monitoring 
Physical 
inspection by a 
qualified 
professional to 
confirm breaches 
constructed 
in accordance 
with design intent  
5.7.9 – 
Residual Risks 
Water Quality in 
Ponds or 
settling facilities 

NP2 
North Pile Closure 
Monitoring Program 
 
SW2 
North Pile Closure 
Monitoring Program Annual 
Site-Wide Geotechnical 
Inspections 

WTP2. 
OMP 
SNP 
AEMP 
 
Cross Reference 
SI1.  
OMP - Operational 
monitoring/inspection of 
surface drainage and 
demolition. 



 85 

Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

does not meet 
criteria for 
reconnection to 
receiving 
Environment, in 
which monitor 
and test water 
quality/sediment 
quality 
 

Inspect revegetation areas until 
proper vegetation is successfully 
established. 
 

WM -2  
As outlined in 
Fisheries Act 
Authorization File 
SC00028 
 
Section - 
5.7.5.2.1 
Functional fish 
habitat and that 
vegetation was 
establishing 
itself along its 
bank 
 
 

SW5 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 
Annual Geotechnical 
Inspections 
 
SW7 
Revegetation Execution 
Monitoring 
Revegetation Post-
Construction Monitoring 

SW-5-5 
Remediated areas are 
designed to resist erosion 
including armouring and 
targeted revegetation with 
native species 
 
Fisheries Act Authorization 
– vegetation requirements 
and monitoring (awaiting 
further 
consultation) 

Conduct inspection and maintenance 
of water treatment facilities with 
non-compliant mine site water or 
runoff discharges. 
 

WM-1 
See Above 
 
Section – 5.7.6 
Uncertainties 
Designs for 
closure of water 
management 

NP1 
North Pile Closure 
Monitoring Program 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 
 

WTP2. 
OMP 
SNP 
AEMP 
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

infrastructure 
will continue to 
be refined until 
implementation 
of closure 
works. 
Collection of 
monitoring data 
will refine 
closure planning 

Sample surface and groundwater if 
site- specific conditions dictate.  

WM-1 
Routine 
Monitoring 
Physical 
Inspections by a 
qualified 
professional  

SW3 
Refer to Above 

WTP2 
SW-2 
SNP 
Water Management and 
Monitoring Plan 

Incorporate traditional knowledge to 
monitor smell and taste of water and 
fish. 
 

SW-1 
Documentation of 
engagement 

NP1 
North Pile Closure 
Monitoring Program 
SW6 
Wildlife Effects Monitoring 
Plan 
Site Visit with SLEMA 

SW-6 
Engagement	Plan-	
document	plans	to	gather	
traditional	knowledge	
•	Quantitative	Risk	
Assessment	–	document	
residual	risk	including	
local	and	traditional	
knowledge	
•	Fisheries	Act	
Authorization	–	use	of	
traditional	knowledge	in	
design	and	monitoring	of	
Baker	Creek	re-alignment	
and	habitat	replacement	
and	monitoring	
•	Aquatic	Effects	
Monitoring	Program,	
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Scale of 
Closure and 
Reclamation 
Considerations 
(Specific 
Criteria) 

Closure 
Component 

Post Closure Monitoring Ekati 
Y/N 

De Beers Giant 
Y/N 

Wildlife	and	Wildlife	
Habitat	Management	and	
Monitoring	Plan	–	
gathering	and	use	of	
traditional	knowledge	to	
design	monitoring	and	
implement	monitoring	
and	interpret	results 

Monitor wildlife/fish use of area to 
ensure the selected closure activities 
are successful. 

WM-2 
As outline in 
fisheries act 
authorizations 
File SC00028 

NP1 
North Pile Closure 
Monitoring Program 
SW3 
SNP 
Hydrology Monitoring Plan 
AEMP 

WTP2. 
AEMP 

 


