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1
INTRODUCTION
1.1 General Setting
The Giant Mine Site (the site) is located within the City of Yellowknife boundary, approximately 1.5 kilometres
(km) from the community of Ndilǫ and 9 km from the community of Dettah (Figure 1-1). The site is situated on
Commissioner’s Land, which is administered by the Government of the Northwest Territories (GNWT).
A Reserve (R622T) has been established to allow for the implementation of the remediation of the site.
Subsurface mineral rights are under federal jurisdiction and were withdrawn by Order in Council SI/2005-55 on
15 June 2005.
The site produced gold from 1948 until 1999 and ore for off-site processing from 2000 until 2004. In 1999,
the owner of the site went into receivership; care, custody, and control of the site was transferred to
Crown-Indigenous Relations and Northern Affairs Canada (CINAC) and the GNWT. Ongoing care,
maintenance and remediation of the Site is known as the Giant Mine Remediation Project (GMRP).
The site is comprised of several open pits, extensive mined out underground workings, tailings ponds, a water
treatment system, and site infrastructure built historically to support mining activities, some of which continues
to be used in support of Care and Maintenance activities, in preparation for site remediation (Figure 1-2).
From a waste management perspective, both hazardous and non-hazardous materials are currently being
managed on-site. A temporary Materials Storage Area (MSA) has been set up on the Central Tailings Pond,
to store arsenic-contaminated wastes in steel shipping containers, which were recovered during demolition of
the Roaster Complex as part of the Site Stabilization Plan (SSP; AANDC 2011). In addition, there is arsenic
impacted waste in overpack drums located in the Northwest Tailings Pond. Asbestos wastes and
non-hazardous domestic wastes (mostly lunch wastes) have been buried in the Northwest Pond over the past
several years, and the majority of hazardous wastes are stored and managed in the area north of the Material
Equipment Garage (MEG). There are also several debris piles across the site which contains infrastructure
wastes. There may also be some hazardous wastes remaining from historical mining activities, such as
polychlorinated biphenyls (PCBs) and batteries, though efforts since 1999 have been undertaken to collect
most hazardous wastes for off-site disposal. All non-mineral hazardous wastes that are not contaminated with
arsenic, such as used oils and glycols, are shipped off site for proper disposal. There are also significant
volumes of contaminated mineral wastes – soils, tailings, and sediments – requiring management during
remediation.
The complete plan for remediation of the site is provided in the GMRP Closure and Reclamation Plan
(CIRNAC and GNWT 2019a), referenced as the CRP throughout this document for brevity.
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1.2 Giant Mine Remediation Project Team Overview
The GMRP is jointly managed through a Cooperation Agreement, with the Government of Canada and the
Government of the Northwest Territories (GNWT). The GMRP Team consists of Crown-Indigenous Relations
and Northern Affairs Canada (CIRNAC) and the Government of the Northwest Territories – Environment and
Natural Resources (GNWT-ENR) acting as co-proponents with respect to the Environmental Assessment
and other regulatory considerations. Public Services and Procurement Canada (PSPC) provides contracting
services, contract management, and technical support services to CIRNAC. PSPC has awarded the Main
Construction Manager (MCM) contract to Parsons Incorporated. This contract will be used to complete
implementation activities for the GMRP.
The MCM is responsible for overall site management including emerging risks on-site and supporting planning
efforts for closure and reclamation during the GMRP. The MCM is responsible for letting and managing various
sub-contracts, with the goal of providing employment and maximizing training opportunities for Indigenous
peoples and Northerners. Once remediation begins, the MCM will oversee the implementation of the CRP and
associated activities.
The GMRP Team is working towards permanent closure and reclamation of the Giant Mine Site.
While CIRNAC will ultimately be responsible for compliance with the Type A Water Licence and Land Use
Permit issued for the GMRP, the proposed waste management methods are conducted by private sector
contractors procured through the MCM, who is managed by PSPC.
The MCM will be responsible for ensuring required waste management controls are in place and
working properly. Procured contractors will be required to adhere to waste mitigation and monitoring details,
once Design and Construction Plans are approved. Refer to Appendix B for an updated list of all contact
information for staff responsible for waste management for the GMRP.
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1.3 Giant Mine Remediation Project Overview – Waste Management
1.3.1 Waste Management and Monitoring Plan Overview
Appropriate waste management is paramount in minimizing additional impacts from reclamation of the site to
the environment and human health and safety. This Waste Management and Monitoring Plan details
the guiding procedures for waste management that will be adhered to during implementation to support
site reclamation and minimize additional impacts to the receiving environment. This includes GMRPs
waste management objectives, project waste streams, waste storage, disposal areas, infrastructure,
and waste management procedures. All of the waste sources discussed herein will be recovered, managed,
generated, and disposed of in carrying out the remediation activities proposed for the site, as presented in the
CRP (CIRNAC and GNWT 2019a).
This plan is split into three parts to reflect the three phases of the GMRP, which is defined by three
reclamation-focused phases:
•

Phase 1: Existing Condition - Project Definition; from licence issuance until the first remediation activity
commences

•

Phase 2: Active Remediation and Adaptive Management - implementation of the approved closure
activities, which has three corresponding sub-phases, applied on a component-by-component basis:

•

•

Detailed Design

•

Active Remediation/Construction (implementation of specific closure activity)

•

Adaptive Management (confirmation of component performance)

Phase 3: Post-closure Monitoring and Maintenance 1 – long-term monitoring and maintenance after all
site remediation is complete

Phase 1 is defined as the period that commences when a Water Licence is issued for site remediation, prior to
commencement of remediation activities; however, this period really extends back to 1999, when the mine’s
owner went into bankruptcy and CIRNAC assumed responsibility for the Site. Phase 1, Existing Conditions, is
provided in detail to reflect ongoing waste management activities on-site.
Phases 2 is the core phase of the GMRP and commences once the first remediation activity is implemented.
This phase includes three sub-phases: detailed design, implementation, and performance assessment of the
closure plan activities described in the CRP and approved by the Mackenzie Valley Land and Water Board
(MVLWB). Phase 2 applies to the GMRP as a whole, but its sub-phases are divided and applied to each
component of the Closure and Reclamation Plan (CRP) individually (CRP Sections 5.1 to 5.10 [CIRNAC AND
GNWT 2019a]) (Figure 1-3). This approach enables one component to be undergoing detailed design, another
active remediation, while a third has yet to commence, as it may require completion of another activity to be
implemented. All closure activities enter a period of adaptive management once completed. From a waste

1

Post-closure maintenance of this site includes ongoing operation of the Water Treatment Plant and the active cell in the non-hazardous landfill where treatment residuals will be
disposed and managed.
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management perspective, Phase 2 of the GMRP will involve construction of new waste management
infrastructure to support remediation, clean-up of on-site wastes, and ongoing management of mineral and
non-mineral wastes. All of these activities require handling, managing, and monitoring wastes at site. Phase 2
of this plan includes the information for Active Remediation and Adaptive Management that is available to the
project at commencement of licensing, prior to detailed designs being completed for some of the key waste
disposal components of the CRP.
FIGURE 1-3: CONCEPTUAL DIAGRAM OF THE THREE PROJECT PHASES

Phase 3 is the point at which the remediation of all components of the CRP are complete and adaptive
management indicates they are performing as anticipated. At this point, the definition of the GMRP essentially
changes from a remediation project to a post-closure monitoring and maintenance project. The purpose
moving forward through Phase 3 will be to monitor the Site to ensure it meets closure criteria and continues to
reflect the site objectives for the 100-year term of the project; this includes continued operation of the
WTP to confirm discharged minewater meets EQC. It is anticipated a new Water Licence application will
be submitted as the project enters post-closure, as has been done for other remediation projects in the
Mackenzie Valley. Phase 3 is provided at a more conceptual level, as it is anticipated Remediation will not be
completed until 2031.
Site-wide waste management procedures are anticipated to be similar in all three phases, though activities will
change as remediation progresses and existing on-site wastes are cleaned up, as well as being dependent on
the number of workers and equipment onsite. Details on the project phases in relation to GMRP
implementation is provided in Section 5.0 of the GMRP CRP (CIRNAC and GNWT 2019a). A detailed
discussion of how advancement of final design and site remediation links to management plan updates is
provided in Section 7 of this Plan.

1.3.2 GMRP Environment, Health & Safety, and Community Policy
Within GMRP, the health and safety of employees and protection of the environment are an over-riding priority.
Management is committed to doing everything possible to prevent injuries and to maintain a healthy
environment. To this end the GMRP is committed to:
•

Protecting the environment and the health and safety of its employees; contractors and the general public.

•

Engaging meaningfully with stakeholders.
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•

Delivering local social and economic benefits.

•

Being a recognized leader in Environment, Health and Safety, and Community (EHSC) management
among public environmental remediation projects.

To this end, GMRP will act in a manner that minimizes its negative impacts, maximizes its positive benefits,
and continually seek ways to improve its performance.
Overall Commitments
In order to achieve these objectives, the GMRP is committed to the following:
•

The GMRP will plan and execute in a manner that respects and cares for people and the environment.

•

The GMRP will comply with all applicable environmental, health and safety, and community
(socio-economic and engagement) regulatory, policy and other requirements.

•

The GMRP will apply best management practices including best available technology and processes for
environmental protection and public safety.

•

The GMRP will promote a project-wide culture committed to continual improvement in environmental,
health and safety, and community guided by the EHCS Management System.

See Appendix C for the entirety of the GMRP EHSC Policy.
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2

WASTE STREAMS AND TYPES

The MVLWB (2011) Guidelines for Developing a Waste Management Plan (Waste Management Guidelines;
MVLWB 2011a) define waste as “any garbage, debris, or chemical or toxic material to be used, stored,
disposed of, or handled on land” and also adopts the definition of waste in the Waters Act (GNWT 2014a).
This definition is focused on the impact that wastes generated on land will have on water, and its resulting
impact on the aquatic receiving environment:
“any substance that, if added to water, would degrade or alter or form part of a process of
degradation or alteration of the quality of the water to an extent that is detrimental to its use by
people or by any animal fish, or plant”
OR
“water that contains a substance in such a quantity or concentration, or that has been so
treated, processed, or changed, by heat or other means, that it would, if added to any other
water, degrade or alter or form part of a process of degradation or alteration of the quality of
that water to the extent described [above].”
In consideration of these definitions and as shown in Figure 2-1:, waste streams for the GMRP are broadly
categorized as mineral wastes, non-mineral wastes, and wastewater. The majority of the wastes managed by
the GMRP are those generated by historical activities at the site and recovered by the project. For example,
the large volumes of existing contaminated materials on-site forms a large component of the overall closure
plan, as does managing surface water and groundwater flows that enter site workings, become contaminated,
and require collection and treatment prior to release to the receiving environment.
The GMRP will also generate small quantities of new waste. Hazardous waste (e.g., solvents, used oils) and
non-hazardous and domestic wastes will be generated by workers completing the closure activities proposed
in the CRP (CIRNAC and GNWT 2019a).

2.1 Waste Streams
This Plan introduces the management of both mineral and non-mineral wastes; but focuses on the
management of non-mineral wastes both hazardous and non-hazardous. The mineral wastes present at site
are described, and contaminated soils are addressed in more detail.
Tailings management is addressed through the Tailings Management and Monitoring Plan (CIRNAC and
GNWT 2019f). The Dust Management and Monitoring Plan (CIRNAC and GNWT 2019d) addresses waste
management of site dust sources. Wastewater and wastewater management are addressed separately in the
Water Management and Monitoring Plan (CIRNAC and GNWT 2019b).
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FIGURE 2-1: WASTE STREAMS RELEVANT TO THE GIANT MINE REMEDIATION PROJECT

Each waste stream is managed through implementation of the waste management hierarchy (Figure 2-2)
Figure 2-2: Waste Management Hierarchy as presented in the MVLWB Waste Management Guidelines
(MVLWB 2011a). Implementation of the waste management hierarchy is also in accordance with the Water
and Effluent Quality Management Policy (MVLWB 2011b). A summary of the types of wastes is provided in
Table 2-1. Anticipated waste volumes are provided for each phase in the applicable sections, below.
FIGURE 2-2: WASTE MANAGEMENT HIERARCHY
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Table 2-1: Summary of Wastes at the Giant Mine Site
Category

Type

Description

Applicable
Project
Phase

Non-Mineral Wastes
Domestic and
Administrative
wastes

Non-Hazardous

Infrastructure
Wastes
Other Spent
Non-Hazardous
Consumables
Infrastructure
Wastes

Asbestos

Waste Oils, oil
filters, and oily rags

Solvents

Hazardous Waste

Antifreeze

Cyanide-Containing
Wastes

PCBs

Batteries
Ozone Depleting
Substances (ODS)

Recyclable and non-recyclable lunch and administrative wastes (e.g.,
paper, plastics, inkjet tonner/cartridges and electronic wastes). The
site is close enough to Yellowknife that a camp is not required.
101 structures remain on-site, many of which will be demolished
during remediation; non-hazardous wastes in buildings include:
painted and unpainted wood, drywall, metals and steel, brick, paper,
glass, plastic materials, furniture, mechanical and electrical equipment
Additional clean wood, plastics, rubber waste, steel waste, used tires,
Dragersorb (high quality soda lime used in breathing apparatus for
Mine Rescue, approximately 180 kg/year), or used air filters may be
generated during the project in support of remediation activities.
Hazardous infrastructure wastes include any infrastructure wastes
contaminated with arsenic trioxide dust, sodium cyanide dust,
leachable lead paint, asbestos, or other hazardous chemicals.
Asbestos was used in many buildings on-site; some asbestos material
already been buried in the Northwest tailings containment area (TCA)
where it will remain. An estimated 3,600 m3 of non-arsenic impacted
asbestos waste will be recovered during remediation; more may be
uncovered as remediation progresses.
Fuels, oils, greases, lubricants, oil sorbents (e.g., Floor Dry) and other
hazardous liquids will be used throughout the project in support of site
activities. Oil filters and oily rags are treated as hazardous wastes.
Solvents (e.g., Varsol) are used to remove grease and oil from engine
components and other machinery. They will be used throughout the
project in support of site activities; volumes are anticipated to decrease
by the time the project reaches Phase 3, when the project enters postclosure.
Ethylene glycol and propylene glycol antifreezes are used to lower the
freezing point of water. Ethylene glycol will be used for automobiles
on-site. Propylene glycol is generally used in building heating systems.
Volumes are anticipated to decrease by the time the project reaches
Phase 3, post-closure.
Sodium cyanide was utilized in the ore process in both the Mill and
TRP facilities. Approximately 21 m3 of cyanide waste has been
identified in site inventories.
PCBs were widely used as dielectric and coolant fluids, in
transformers, capacitors, electric motors at the Giant Mine during
operations. The remaining source of PCB waste on-site is the
fluorescent lighting ballasts on some of the older lighting installations.
Additional wastes containing PCBs may be located during remediation;
any remaining volumes are believed to be small.
Lead, alkaline, and lithium batteries (e.g., car batteries and batteries
larger than 12V) contain sulphuric acid and metals, including lead,
mercury and cadmium. Site inventories have identified previously
unrecorded batteries in debris piles.
Small quantities of ODS remain on-site in old air-conditioning and
refrigeration systems and require removal and disposal.
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Table 2-1: Summary of Wastes at the Giant Mine Site
Category

Type

Description

Applicable
Project
Phase

Mineral Wastes*
*the discussion of mineral wastes in this Plan discusses only those wastes that will be managed (removed or covered) during the life of
the project; it does not address those mineral wastes that will be left in place.
The primary input of arsenic to soils during mining operations came
from aerial discharge of roaster stack emissions. The arsenic-rich
Arsenicroaster stack emissions consisted mainly of arsenic trioxide (As 2 O 3 )
2
contaminated soils
with some roaster-derived iron-oxides, and the potential of antimonybearing arsenic trioxide being present.
PHC-impacted soils, consisting of diesel fuel, Bunker C fuel oil, and/or
waste oil, have resulted from historical spills and historical improper
maintenance of multiple above ground storage tanks and underground
Storage Tanks. Areas of PHC-impacted soils have been identified
Contaminated Soils
Petroleum
based upon historical investigations, including reviews of mine records
2
and Sediment
Hydrocarbon (PHC)
relating to spills and PHC storage, and are estimated to make up
contaminated soils
approximately 21,000 m3 of contaminated material. Areas of PHC
impacted soils typically coincide with areas of arsenic-contaminated
soils.
This material is composed of a mix of coarse sand and silt which
Contaminated
grades towards a finer sand and silt with depth. Contaminated
2
Sediments
sediment is located within Baker Creek and along the shoreline of
Yellowknife Bay (i.e., nearshore sediment).
Tailings contain elevated concentrations of arsenic in the form of both
arsenopyrite and roaster oxides are found both inside and outside the
TCAs. This Plan focuses on tailings and calcine deposits located
outside the current TCAs; these materials have been historically
deposited outside the current TCAs west of the Polishing and Settling
Tailings
2
ponds, into Baker Pond, historical Jo-Jo Lake, and the Mill Pond.
Refer to Section 5.6 of the CRP (CIRNAC and GNWT 2019a) and the
Tailings Management and Monitoring Plan (CIRNAC and GNWT
2019f) for more information on tailings in the TCAs and their
Tailings and Other
management and monitoring.
Drill cuttings and muds may be contaminated with arsenic trioxide,
Drill wastes and
especially those generated during drilling in the vicinity of the
1, 2
excess soils
underground chambers and stopes.
Dust sources are an additional form of waste on-site. Exposed tailings,
roads, and laydown areas all act as potential sources of dust. Refer to
Dust
1,2,3
the Dust Management and Monitoring Plan (CIRNAC and GNWT
2019d) and Air Quality Monitoring Program design document
(appended to the Dust MMP).
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Table 2-1: Summary of Wastes at the Giant Mine Site
Category

Type

Description

Applicable
Project
Phase

Wastewater

Sewage

Domestic Use

Greywater

Treated minewater

Water Treatment
Treatment Plant
Residuals

The lunch room and administrative offices in the C-Dry building on-site
include restrooms and kitchen area, which require the use of potable
water. Sewage is currently pumped to the underground mine pool
through the high-test system. Portable and non-portable pump-out
toilets also exist on-site near activity-specific work sites; this sewage is
trucked off site. The City of Yellowknife has agreed to accept GMRP
sewage at the City of Yellowknife Sewage Management Facilities. The
GMRP is currently planning infrastructure upgrades this transition,
updates will be provided in future versions.
Showers are located on-site and all staff who have been working with
arsenic-contaminated materials are required to shower after work,
prior to re-entering the administrative buildings or leaving site.
Greywater will continue to be managed as part of the on-site
minewater and wastewater treatment systems; it will not be trucked
off-site (CIRNAC and GNWT 2019b).
Minewater is currently treated on-site to meet water quality
requirements in the former Water Licence N1L2-0043 prior to
discharge to the receiving environment. Updated Effluent Quality
Criteria (EQC) are proposed as part of the proposed Water Licence
(CIRNAC and GNWT 2019h) and EQC Report (CIRNAC and GNWT
2019i).
The Existing Effluent Treatment Plant (ETP) and the proposed new
Water Treatment Plant (WTP), produce wastes from treatment
processes requiring disposal on-site. Currently, treatment sludges from
the ETP remain in the Settling and Polishing ponds. Sludges as well
as adsorptive media planned for use in the new WTP will require
disposal at the new on-site non-hazardous waste landfill.

1,2,3

1,2,3

1,2,3

1,2,3

2.1.1 Regulatory Framework
In adherence to the Environment, Health & Safety Policy, GMRP will comply with all relevant federal and
territorial legislation and guidelines when dealing with specific issues related to waste management and the
environment. This relevant legislation includes the relevant acts as well as the items listed in Table 2-2:
•

The Mackenzie Valley Resource Management Act (MVRMA; Government of Canada 1998)

•

Waters Act (GNWT 2014a)

•

Fisheries Act (Government of Canada 1985a)

•

NWT Environmental Protection Act (GNWT 1988)

•

Canadian Environmental Protection Act (Government of Canada 1999)

•

Transportation of Dangerous Goods Act (Government of Canada 1992)

•

Hazardous Products Act (Government of Canada 1985b)
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Table 2-2: Relevant Waste Management and Worker Safety Legislation and Guidelines
•

Spill Contingency Planning and

• Export and Import of Hazardous
Waste and Hazardous Recyclable

Reporting Regulations
•

Used Oil and Waste Fuel
Management Regulations

•

•

Materials Regulation

NWT Safety Act, Occupational
Health and Safety Regulations

Hazardous Waste

and Asbestos Safety Regulations

•

NWT Fire Prevention Act

•

Workplace Hazardous Materials

• Controlled Products Regulations

Guideline for the Management of

• PCB Regulations

Information System (WHMIS) and

Waste Solvents

• Ozone-depleting Substances and

Safety Data Sheets (SDS)

•

Guideline for Dust Suppression

•

Guideline for the General

Guideline for Ozone Depleting
Substances and Halocarbon

•

National Fire Code, and

Regulations (2016)

•

NWT Public Health Act

•

WSCC General Guidelines –

Management of Hazardous Waste

Asbestos Removal and Disposal

(2017)

(2010)

• Guidelines for the Planning,
Design, Operations, and

Alternatives (2007)

•

Part II of the Canada Labour Code

Maintenance of Modified Landfill

Guideline for the Management of
Waste Asbestos (2004)

Halocarbon Alternatives

• NWT Guideline for the General

Management of Hazardous Waste

•

•

Waste Batteries

Guideline for Ambient Air Quality

•

NWT Mine Health and Safety Act

• Interprovincial Movement of

Guidelines for the Management of

•

•

•

Sites in the NWT

• Guidelines for Developing a Waste

Guideline for the Management of

Management Plan prepared by

Waste Lead and Lead Paint (2017)

Mackenzie Valley Land and Water
Board (March 2011)

2.1.2 Linkages to other Plans
As discussed throughout this management plan, there are a number of linkages between the Waste MMP and
other management and monitoring plans submitted to the MVLWB as follows:
•

Closure and Reclamation Plan (CIRNAC and GNWT 2019a)

•

Water Management and Monitoring Plan (CIRNAC and GNWT 2019b)

•

Surveillance Network Program (CIRNAC and GNWT 2019c)

•

Dust Management and Monitoring Plan (CIRNAC and GNWT 2019d)

•

Erosion and Sediment Management and Monitoring Plan (CIRNAC and GNWT 2019e)

•

Tailings Management and Monitoring Plan (CIRNAC and GNWT 2019f)

•

Spill Contingency Plan (CIRNAC and GNWT 2019g)
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•

Arsenic Trioxide Frozen Shell Management and Monitoring Plan (not yet developed; refer to the proposed
water licence for proposed plan requirements [CIRNAC and GNWT 2019h])

•

Design and Construction Plans, and Construction Completion Reports (Section 7)

Specific reference to applicable management and monitoring plans and their relevance to waste management
(e.g., freeze criteria for Chamber 15, or water management for the landfill, wastes generated through
remediation) are made throughout this Plan, particularly Section 4, which discusses Phase 2: Active
Remediation/Adaptive Management.

2.2 Training and Personnel Safety
Personnel will receive an orientation related to non-hazardous wastes sorting, handling of hazardous materials
and Workplace Hazardous Materials Information System (WHMIS) training as part of the general safety
training for employees and contractors. All workers onsite are expected to have WHMIS training and
Transportation of Dangerous Goods (TDG) certificates (among other training) before personnel commence
work on-site. Specific training is provided for personnel working directly with hazardous waste handling,
and the handling of arsenic and asbestos-contaminated materials. Monthly checklist type audits will be
conducted to verify training by the MCM.
When working with any arsenic-contaminated wastes, personnel are required to use Personal Protective
Equipment (PPE) and safety procedures must be adhered to at all times:
•

When working with arsenic, personnel are required chemical resistant coveralls with hood (Tychem QC®)
with additional outer rain suits for select tasks, plus chemical resistant boots and inner and outer gloves
with barrier cream, and a full-face shield.

•

PPE will be effectively worn by project staff and is rated by the manufacturer to provide protection from
arsenic, asbestos, and the other hazardous materials on-site.

•

Use of powered air purifying respirators (PAPRs) with high efficiency particulate air (HEPA) filters.
All employees who use this equipment will receive respirator training and will be quantitatively fit tested
and verified for adequate flow prior to entering the work area applies a protection factor (PF) of 1,000 to
the PAPR.

•

Supplied air respiratory protection is available for select tasks with a greater potential for exposure to
arsenic or asbestos. For example, during removal of crocidolite asbestos, if there is a potential for
exposure to gaseous substances (hydrogen cyanide or arsine) or if airborne arsenic levels exceed
5 milligrams per cubic metre (mg/m3). It should be noted, however, that the supplied air respiratory
protection provides the same protection factor from particulate matter as a PAPR when quantitatively fit
tested. Use of supplied air will be covered in the subcontractor job safety analyses (JSAs) and approved
by the MCM health and safety coordinator.

•

Airstream respirators are required if dusty conditions are present.

•

Avoid skin contact with arsenic sludge, dust or powder.
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•

Avoid inhalation of arsenic sludge, dust or powder.

•

Avoid arsenic sludge, dust or powder from contacting clothing.

•

Prevent arsenic sludge, dust or powder from contacting the eyes.

•

Wash thoroughly after handling arsenic sludge or dust.

•

Comprehensive decontamination techniques will be undertaken in clearly defined work zones and
showering after each departure from the exclusion zone using specialty designed decontamination unit
(DCU) trailers complete with three air locked decontamination stages and ventilated using HEPA filtered
negative air units.

•

An employee’s personal clothes will not be worn in the hazardous work areas and will remain in clean
rooms that are maintain and verified clean through air and surface wipe sampling.

•

Boot washes must be utilized when exiting high-risk areas as well as when entering common areas to
reduce the potential for contamination.

•

Shower after the completion of work.

•

Do not eat or smoke until after completing wash up. Properly decontaminate work clothing or dispose of it
in containers suitable for containing arsenic.

•

Low-, moderate-, and high-risk work on-site have been identified by the MCM and applicable PPE
requirements identified for each. New task that have not yet been categorized will undergo hazard
identification and risk analysis to determine PPE requirements in accordance with the applicable
regulations.

•

Baseline medical monitoring (arsenic in urine): Low-, moderate-, and high-risk categories are established
for any people working on-site more than three days per month. Testing methods consist of urinalysis
conducted annually, monthly, or weekly (respectively).
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3

WASTE MANAGEMENT DURING PHASE 1 - EXISTING CONDITIONS

As explained above in Section 1.31, Phase 1 defines waste management conditions at the site at the time of
Water Licence issuance; this includes activities currently considered care and maintenance. As the project
moves towards commencement of Phase 2 once the Water Licence is issued, waste management activities
will transition over to those proposed for Phase 2 Active Remediation/Adaptive Management.
Phase 1, existing condition, includes all those waste management activities related to the support of site safety
and usability, and those supporting the initial stages of site remediation.
Waste management activities specific to Phase 1 include:
•

Disposal/burial of domestic wastes and other non-hazardous consumables in the General Non-Hazardous
Waste Area in Northwest Pond.

•

Storage of hazardous wastes, including hydrocarbon-contaminated soils and rags, in the storage area
north of the Mobile Equipment Garage (MEG) Laydown Area, for shipment offsite and disposal as a
designated facility.

•

Sewage and greywater generated by on-site workers; all sewage will be collected and disposed of at
City of Yellowknife facilities, once infrastructure in in place to allow for shipment of site from the C-Dry;
agreement with the City of Yellowknife for this transition has been reached. Planning for infrastructure
upgrades at the C-Dry to allow for all sewage to be trucked off site is underway at the time of submission;
all other toilet waste on-site is already trucked off site. All greywater will be sent to underground mine pool
and treated with all other minewater. Until infrastructure upgrades are in place, all sewage from C-Dry will
continue to be sent to the underground mine pool, as has been standard practice to date.

•

There is a potential for drill wastes, chemicals, batteries, and other hazardous used materials to be
generated during this time period, though this is not currently anticipated; if so, waste volumes are
anticipated to be minimal. Should any of these wastes be generated they will be stored accordingly in the
existing waste management areas, prior to proper disposal (Section 3.2).

•

Storage of arsenic impacted waste in the materials storage area (MSA) and the Northwest Tailings Pond
(Section 3.2).

Other wastes such as ODS and PCBs may still exist on-site, though clean-up of hazardous wastes from former
mining operations have been completed in past years (Section 4.1.2). If hazardous wastes are encountered
during Phase 1 they will be handled and stored at the MEG Laydown Area and Temporary Hazardous Waste
Storage Area adjacent to the Northwest Pond, accordingly (Section 3.2); full scale identification and clean-up
of these hazardous wastes will occur in Phase 2.
Wastes anticipated to be generated and managed prior to commencement of Phase 2 are provided in
Table 3-1. Proper sorting of these wastes during Phase 1 is depicted in the Waste Decision Tree provided
in Figure 3-1.
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Table 3-1: Wastes and Waste Volumes during Current Conditions
Waste
Stream

Waste Types

Estimated Quantity
(m3/year)

Storage/Disposal

Domestic Waste: Food waste,
recyclables, paper from office, etc.

7,720 lbs./year

Northwest Pond Non-Hazardous Waste Area (a)

Other spent consumables

Minimal, if any.

Northwest Pond Non-Hazardous Waste Area

Oils and Liquids

2 m3/year
(2 x 255 gal drums/
year)

Hazardous waste stored at the Material
Equipment Garage Laydown Area, prior to
shipment off site.

Chemicals, batteries, other
hazardous materials

Minimal, if any.

Hazardous waste stored at the Material
Equipment Garage Laydown Area, prior to
shipment off site.

Mineral
Waste

Drill wastes

Minimal, if any; no
drilling anticipated

Northwest Pond Hazardous Waste Area

Sewage

10-15 L /worker/day
(approximately 40
Sewage sludge and sewage liquids
people on-site per
day during Phase 1)

Trucked off-site for disposal at the City of
Yellowknife Sewage Management Facility (b).

Greywater

Greywater from showers and
kitchen waters

Direct to underground mine pool for treatment
together with all mine water, prior to discharge.

NonHazardous

Hazardous
waste

75-80L /worker/day

a) at the time of submission, logistics were being discussed prior to a final agreement being reached for disposal of GNWT domestic
wastes at the City of Yellowknife landfill; an agreement is anticipated prior to licensing.
b) At the time of submission sewage in portable washroom facilities are trucked off site; sewage from the C-Dry is sent to the underground
and treated as part of site minewater. Off-site disposal of sewage from the C-Dry has been agreed to by the City of Yellowknife and
GMRP; at the time of submission planning of infrastructure upgrades for implementation of this transition is underway.
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FIGURE 3-1: WASTE DECISION TREE - EXISTING CONDITIONS
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3.1 Waste Streams
3.1.1 Non-Hazardous Wastes
Non-hazardous wastes are defined in this management plan as non-mineral, inert wastes that when disposed
of in a landfill or reused, are not expected to undergo physical, chemical, or biological changes to an extent as
to produce substances that may cause an adverse effect on the environment. Non-hazardous waste can
present some risk to the environment if it is not stored, handled, and disposed of properly, through attraction of
wildlife, to human health or areas of human use, or damage to surrounding soil and vegetation. During
Phase 1, existing condition, domestic wastes and other spent consumables are anticipated to be generated.
3.1.1.1

Domestic Waste

Domestic refuse is made up nearly all non-hazardous wastes such as food and administrative wastes (the one
exception is batteries used in personal devices, such as phones and watches; refer to Section 3.1.2.4). These
wastes include food, paper and plastics brought to site by workers, or generated in the administrative building.
Domestic wastes are temporarily disposed of in clearly marked garbage bins located within the lunch facilities
at C-Dry or at activity-specific work sites, if needed. Any domestic waste that is stored outside of a building
on-site is placed in wildlife-proof garbage containers to reduce the wildlife attractant potential. Waste is
currently consolidated at the C-Dry three times per week and taken to the non-hazardous waste disposal area
of the Northwest Tailings Pond (Section 3.2.1). It is buried at this location once sufficient quantities are
present. Volumes generated under existing conditions are approximately 7,720 lbs./year (Tables 2-1 and 3-1).
Once an agreement is reached with the City of Yellowknife, these wastes will be sorted (recycling vs. landfill
waste) on-site and disposed of at the Yellowknife Municipal City Landfill; at the time of submission, logistics
are being discussed prior to a final agreement being reached; an agreement is anticipated prior to licensing.
A recycling program is also in development for the site. Once in place, all staff and contractors will receive
training on the recycling program. Currently all staff and contractors on-site receive training on the handling of
domestic wastes as part of their orientation.
3.1.1.2

Other Spent Non-Hazardous Consumables

Other spent non-hazardous consumables that may be generated include uncontaminated wood, plastics (other
than those from domestic or administrative sources), rubber waste, steel waste, and used air filters from the
air quality monitoring program (Tables 2-1 and 3-1). Steel and clean wood are stockpiled on-site. Other wastes
are permanently disposed of in the Northwest Pond Non-Hazardous Waste Area together with domestic
wastes (Section 3.2.1). Minimal volumes of spent non-hazardous consumables are anticipated during Phase 1.
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3.1.2 Used Hazardous Materials
During Phase 1, the amount of hazardous materials used and hazardous wastes generated are anticipated to
be minimal; these wastes will be limited to wastes generated in maintaining the site in a secure and stable
condition prior to remediation (Tables 2-1 and 3-1).
3.1.2.1

Waste Oils and Oily Rags

Fuels, oils, greases, lubricants, and other hazardous liquids will be used throughout the phases of the GMRP
and will create hazardous waste. Used lubricating and hydraulic oils are transported and stored in sound steel
or plastic drums sealed with tight fitting stoppers, or stored in tanks provided for that purpose. Removal of
waste oil from site is on an as-needed basis, anticipated to occur once per year under existing conditions.
As per the National Fire Code (NRCC 2015) and the Spill Contingency Plan (CIRNAC and GNWT 2019g),
materials resulting from the clean-up of a hydrocarbon spill, such as oily rags, absorbents, and other
hydrocarbon contaminated materials are stored in sealed drums that are clearly labeled as solid hydrocarbon
waste. Drums are stored upright, placed four to a pallet, and transported to the MEG Laydown Area in
preparation for removal (Section 3.2.3).
3.1.2.2

Solvents

Solvents such as Varsol are used to remove grease and oil from engine components and other machinery.
Solvents are flammable and toxic chemical liquids. Solvents are toxic by ingestion, skin contact, and vapor
inhalation. Solvent vapors can also deprive the lungs of oxygen. Waste solvents are a contaminant under the
Environmental Protection Act (EPA) of the NWT (GNWT 1988). Improperly managed solvents can harm or kill
plants, wildlife, and aquatic life. Water contaminated by solvents can adversely affect a community water
supply system and the health of the community. Solvents are kept in their original container wherever possible.
Waste solvent containers are stored in steel or plastic drums that are sealed with fitting stoppers. Drums are
stored upright and labeled accordingly. Waste solvents are stored at the MEG Laydown Area as per the
product label instructions and the Hazmat Compatibility Chart (Section 3.2.3).
3.1.2.3

Antifreeze

Waste antifreeze will also be generated during Phase 1. Ethylene glycol and propylene glycol antifreezes are
used to lower the freezing point of water. Ethylene glycol will be used for automobiles on-site. Propylene glycol
is generally used in building heating systems. Both ethylene and propylene glycol are water soluble. They
have anti-foaming agents and corrosion inhibitors that are added to prevent the corrosion of metal. Waste
antifreeze is a contaminant under the Environmental Protection Act (EPA) of the NWT (GNWT 1988) and is
toxic by ingestion. Improper disposal can result in the contamination of drinking water, groundwater and soils.
Drums are stored upright and labeled accordingly. Waste antifreeze is stored at the MEG Laydown Area in
steel or plastic drums that are sealed tight with fitting stoppers (Section 3.2.3).
3.1.2.4

Batteries

There is a designated disposal location for any personal hazardous wastes generated by on-site workers,
in the C-Dry, such as alkaline batteries from phones or watches, should site workers need to dispose of this
type of hazardous waste during working hours. These wastes are transferred to the MEG Laydown Area
periodically, for proper storage and off-site disposal (Section 3.2.3).
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Lead batteries (i.e. car batteries) contain sulphuric acid and metals, including lead, mercury and cadmium,
and were used on-site during operations. The majority of lead-acid batteries were removed from the site
in 2002. Should a lead battery be encountered it will be transferred to the Mobile Equipment Garage Laydown
Area for proper storage and off-site disposal. Batteries are removed off site on an annual basis during Phase 1
(Section 3.2.3).
3.1.2.5

Other

Other used hazardous materials that may be generated during Phase 1 include arsenic-contaminated PPE,
stench gas cylinders, chemicals/reagents used in the boiler, arsenic-contaminated drill cores (refer to
Section 3.1.3), or propane and MAPP gas cylinders. These wastes will be handled in accordance with the
Waste Decision Tree in Figure 3-1.

3.1.3 Mineral Wastes
Mineral wastes refer to all contaminated soils, sediments, tailings, drill wastes, or dust that is generated
on-site. During Phase 1, the mineral wastes generated are anticipated to be limited to drill wastes from any
continued investigations in support of the Closure and Reclamation Plan (CIRNAC and GNWT 2019a)
and dust.
3.1.3.1

Drilling Wastes

All drill wastes will be captured using appropriate equipment (e.g., a vac-truck) and deposited in the Northwest
Pond Hazardous Waste Area (Section 3.2.2). Drill waste from areas in the TCAs may be placed in the area
from which they came. Drill cuttings and excess soils will be covered together with the tailings as part of
remediation (refer to CRP Section 5.6 [CIRNAC and GNWT 2019a] for information on closure of the TCAs).
3.1.3.2

Dust

Dust sources are an additional form of waste on-site. Exposed tailings, roads, and laydown areas all act
as potential sources of fugitive dust. A Dust Management and Monitoring Plan and Air Quality Monitoring
Program (AQMP) have been in place since the roaster deconstruction in 2014. Standard mitigations include
wetting roads and using hardening agents on tailings to minimize the risk of extreme dust events.
During Phase 1, dust levels are anticipated to continue as they have over the past several years. Refer to
the Dust Management and Monitoring Plan (CIRNAC and GNWT 2019d) for additional information on dust and
air quality management and monitoring.

3.1.4 Sewage and Greywater
The lunch room and administrative offices in the C-Dry building include restrooms and a kitchen area, which
require the use of potable water. As described in the Water Management and Monitoring Plan (CIRNAC and
GNWT 2019b), potable water is trucked to site to support domestic use. The annual volume of potable water
trucked to site for use by workers on-site during Phase 1 is estimated at 1000 m3/year (1,000,000 L/year).
In addition to potable water use at the C-Dry, portable toilets are located at various locations around site during
spring, summer and fall, in support of activities. Additional toilets with pump out functions that are not portable
also exist at site, such as site security, the ETP trailer, and other office trailers. Volumes of sewage generated
per day are estimated at 10 to15 L/worker/day (Table 3-1). Volumes of greywater generated from use of
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potable water at the site, which include showers required as part of worker health and safety procedures after
working with arsenic-contaminated materials, are anticipated to be approximately 75 to 80 L/worker/day during
existing conditions.
Sewage and greywater from the C-Dry are currently conveyed into the underground mine pool. Sewage
and greywater are combined with contaminated minewater near the underground mine pumps at the
Akaitcho Shaft (located near the Northwest Tailings Pond). During Phase 1, or before, sewage will be
segregated and trucked offsite. Greywater will continue to be sent to the underground mine pool; planning for
installation of upgrades to the sewage system at C-Dry to allow for the transition to off-site disposal is
underway at the time of submission. Minewater is pumped to the Northwest Pond and stored, prior to
treatment in the existing ETP (refer to the Water Management and Monitoring Plan [CIRNAC and GNWT
2019b] for a full description of surface and mine water management). Sewage from portable toilets around site
during spring, summer, and fall are collected via truck and disposed of off-site at the City of Yellowknife
sewage management facilities.

3.2 Waste Storage and Disposal Locations
3.2.1 Central Pond Material Storage Area
There are several existing waste storage and disposal areas (Figure 1-2), which will continue to exist prior
to development of the on-site non-hazardous waste landfill and other permanent disposal locations (refer to
Section 4.2), though the placement of new materials in these locations will be limited during Phase 1. Storage
and management of wastewater as it relates to sewage and greywater is not discussed in this section. Refer to
the Water Management and Monitoring Plan (CIRNAC and GNWT 2019b) for details on wastewater treatment
and discharge.

3.2.2 Northwest Pond – General Non-Hazardous Waste Area
A disposal site for non-hazardous waste is currently operating at the north end of the Northwest Tailings Pond.
This waste disposal site has been in operation since 1987. The majority of solid non-hazardous wastes
generated since the site was designated orphaned and abandoned have continued to be disposed of at this
designated location. Typical wastes deposited include rubber, plastics, office, and lunchroom wastes
(Section 3.1.1). The area is managed by wastes being covered with tailings when deposited. Once an
agreement is reached with the City of Yellowknife, domestic wastes to the Yellowknife Municipal Landfill as
the on-site Non-Hazardous Waste Landfill will not be designed to accept domestic waste (Section 4.2.2); at the
time of submission, logistics are being discussed prior to a final agreement being reached; an agreement is
anticipated prior to licensing. All inert non-hazardous wastes (i.e., excluding domestic wastes) will begin to be
deposited in the Non-Hazardous Waste Landfill, once constructed (anticipated for the first year of Phase 2;
Section 4.1).
The General Non-Hazardous Waste Area in Northwest Pond will be decommissioned after the Non-Hazardous
Waste Landfill is commissioned. As the General Non-Hazardous Waste Area it is located in the Northwest
Pond it will be covered as part of remediation of the TCAs, as discussed in CRP Section 5.6 (CIRNAC and
GNWT 2019a).
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3.2.3 Northwest Pond – Temporary Hazardous Waste Storage Area
A former rock quarry located in the north-east corner of the Northwest Pond will continue to serve as a
temporary storage area for arsenic-impacted wastes, burial of asbestos, and disposal of mineral waste during
Phase 1, and into the initial phase of remediation (Phase 2). Currently, around 600 m3 of arsenic-impacted
wastes (consisting of arsenic dusts and arsenic-impacted materials, tools, and PPE that were generated from
previous clean-up projects) is stored at this location in barrels. All arsenic-impacted wastes currently stored at
this location will be removed and placed in a frozen zone as part of remediation (Chamber 15 or B1 Pit).
This area is also a permanent disposal location for double-bagged asbestos wastes and mineral wastes.
Two asbestos insulated tanks were buried beneath the Northwest Pond Hazardous Waste Storage site in the
late 1980s, and approximately 250 sealed drums of asbestos waste were buried at this location in the fall of
2000. The buried asbestos will remain in the Northwest Pond when capped (CRP Section 5.6 [CIRNAC and
GNWT 2019a]). Asbestos is not anticipated to be further encountered and requiring disposal during Phase 1.
In addition to asbestos, any hazardous or potentially hazardous mineral wastes are also disposed of in this
area, including drilling wastes. This disposal storage location will be closed and capped with a geosynthetic
liner and waste as part of remediation of the tailings ponds, as discussed in CRP Section 5.6 (CIRNAC and
GNWT 2019a).

3.2.4 Mobile Equipment Garage Laydown Area
A large area northeast of the MEG Laydown Area is used for storing sealed containers of hazardous wastes
generated as a result of site activities, which are not contaminated with arsenic (Section 3.2.2 and 3.2.4
discuss storage of arsenic-contaminated wastes). This area contains a lined steel shipping container for
storage of chemical products used on-site and an outdoor lined area for hazardous liquid transfer and storage
of hazardous wastes.
Hazardous wastes are classified and stored based on their compatibility types. As stated in Section 3.1.2,
these wastes include, but are not limited to, lubricating and hydraulic oils, oily water, contaminated fuel,
antifreeze, solvents, other chemicals, empty pails, and steel or plastic drums containing solid wastes
(e.g., hydrocarbon contaminated wastes) that may result from hydrocarbon spills. Used automotive batteries
are also stored here. While it is not anticipated during Phase 1, any PCBs, ODS, or mercury containing
materials encountered remaining from legacy operations will be taken to this area for proper storage, prior to
collection by a selected contractor for proper off-site disposal. All hazardous wastes are shipped off site to a
licensed facility for disposal, according to federal and territorial regulations (Section 3.3).

3.2.5 Central Pond Material Storage Area
The Central Pond Material Storage Area (MSA) is a temporary waste storage area for highly-contaminated
arsenic wastes that were recovered during Roaster Complex demolition. The temporary waste storage area is
located at the northeast corner of the Central Tailings Pond just below the Tailings Reprocessing Plant (TRP).
Roaster complex wastes are stored in 364 steel shipping containers in this location. A laydown pad of granular
material, covering an area of approximately 20,000 m2, was placed on the tailings surface prior to placement of
the shipping containers. A secured chain link fence encloses the entire area. Waste streams are segregated
within the MSA to ensure proper management, tracking and inspection, and to facilitate the logistics of
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managing the wastes during remediation. These wastes will be frozen as part of the freeze program during
Phase 2 (Section 4.2.3). After the wastes are removed, the perimeter fence around the MSA will be removed.
Some wastes were also deposited in the tailings in this area historically, during mining operations, and are
partially or fully buried; this includes asbestos- and arsenic-contaminated materials. These wastes will remain
in place and covered (CRP Section 5.6 [CIRNAC and GNWT 2019a]). No wastes are anticipated to be added
to this waste storage area during Phase 1.

3.3 Monitoring
Inventory control of non-hazardous and hazardous waste materials is managed on-site by a dedicated waste
management contractor, procured by the MCM. Non-hazardous waste monitoring during Phase 1 is limited to
monitoring of domestic wastes, to ensure mitigations are in place to avoid the attraction of wildlife to the site,
and regular disposal and covering of domestic wastes in the Northwest Pond (Section 3.2.1).
Hazardous waste monitoring is focused on management of used hazardous materials. A detailed list
of hazardous wastes generated at site are reviewed and updated annually. Hazardous waste shall only be
handled by certified workers or contractors who shall strictly follow the procedures as stated in this plan and
standard operating procedures; more specific requirements on the hazardous waste handling at the site are
included in the MCM SOP for hazardous waste handling. Compliance with environmental laws, regulations and
guidelines, as well as the GMRP Environmental Policy (Section 1.3.2 and Appendix C), will be monitored
through environmental inspections and communication with regulatory authorities.
All contractors working at the site are required to submit copies of SDS documents for hazardous materials
applicable to their site activities prior to, or accompanying shipments of hazardous materials to the site.
The SDS documents for materials used onsite are maintained in the C-Dry. The goal is for key mine
computers to have a link to this database, which will be routinely updated by the MCM Health and Safety
Manager. Hard copies (e.g., printed copies and those maintained in binders) will be considered “uncontrolled”
versions. SDS sheets will be provided to the MVLWB prior to use, in accordance with applicable Land Use
Permit conditions (CIRNAC and GNWT 2019j).
The MCM Health and Safety Manager is responsible for formal inspection of hazardous waste storage areas,
fuel storage, dispensing pumps, pipelines, and for snow and ice removal from within the containment berms
(refer to Spill Contingency Plan for clean-up of contaminated snow and ice [CIRNAC and GNWT 2019g]).
Visual inspections of tanks and associated pipelines are conducted weekly, or more frequently, if necessary.
The inspection frequency will be determined by the current legislation, licenses and permits and as per best
management practices.
The MCM is responsible for ensuring that required Government of Canada Transportation of Dangerous
Goods Regulations (TDGR) documentation is completed as required. This includes records of shipments of
hazardous materials received at the site, as well as those used hazardous waste materials that are shipped
off-site for disposal. Furthermore, hazardous waste manifest documents are provided to the GWNT
Department of Environment and Natural Resources to track any shipments of hazardous wastes off-site for
disposal.
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The MCM will inspect waste storage areas periodically. Should seepage water be identified, water quality will
be sampled and analyzed to ensure that it remains in compliance with all regulatory requirements. Records of
these tests and inspections will be maintained by the MCM Environmental Manager. Inventory control and
reconciliation records will be kept on-site in an acceptable manner and format. They will then be archived after
1 year and stored on-site for reference if, and when, required.
Any release of hazardous materials will be reported, as per GNWT Spills requirements and standard Water
Licence conditions. Appropriate measures will be taken to remediate the situation. Details of reporting protocol,
procedures, and remedial measures are specified in the Spill Contingency Plan (CIRNAC And GNWT 2019g).
For information on training, refer to Section 1.4. For information on wastewater monitoring, please refer to the
Water Management and Monitoring plan (CIRNAC and GNWT 2019b).
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4

WASTE MANAGEMENT DURING PHASE 2 - ACTIVE REMEDIATION
AND ADAPTIVE MANAGEMENT

Phase 2 of the project commences when remediation commences. This section of the plan provides a
high-level explanation of planned waste management during remediation, outlining the additional waste
streams anticipated and the changes in waste storage and disposal on and off site. Remediation is
anticipated to commence in 2021 and take place over an approximately 10-year period; construction of the
Non-Hazardous Waste Landfill and demolition of the remaining buildings are some of the earliest planned
remediation activities at the site. Prior to commencement of remediation, or commencement of specific
remediation activities, updates to existing plans are required to be submitted, as per Water Licence conditions
(CIRNAC and GNWT 2019h). An updated version of this plan will be submitted 90 days prior to
commencement of remediation activities. Refer to Section 7.0 for more information on plan review, reporting,
and linkages to other plans.
From a waste management perspective, Phase 2 of the GMRP will involve construction of new waste
management infrastructure to support remediation, clean-up of on-site wastes, and ongoing management of
mineral and non-mineral wastes. All of these activities require handling, managing, and monitoring wastes at
site. Some wastes will also be generated in conducting these activities.
Waste Management activities during remediation include:
•

Construction of a two cell on-site Non-Hazardous Waste Landfill (CRP Section 5.10 [CIRNAC and GNWT
2019a]), which will receive non-arsenic contaminated site infrastructure wastes and non-hazardous wastes
from debris piles in one cell, including double-bagged asbestos waste (Section 4.2.2; CRP Section 5.9
[CIRNAC and GNWT 2019a]); and support long-term disposal of the new Water Treatment Plant (WTP)
residuals in the other cell (CRP Section 5.8 [CIRNAC and GNWT 2019a]).

•

Demolition of most of the remaining site infrastructure (Section 4.1.1; CRP Section 5.9 [CIRNAC and
GNWT 2019a]).

•

Collection and disposal of all non-hazardous infrastructure wastes, including placement of double-bagged
asbestos waste, in the constructed Non-Hazardous Waste Landfill (Section 4.1.1 and 4.2.2;
CRP Section 5.9 and 5.10 [CIRNAC and GNWT 2019a]); asbestos disposal will conform with GNWT
Guideline for the Management of Waste Asbestos (GNWT 2004) to ensure bags are not punctured.

•

Collection and disposal of recovered arsenic-contaminated wastes underground in Chamber 15, and/or in
the frozen section of B1 pit (Section 4.1.2 and 4.2.3; CRP Sections 5.1 and 5.9 [CIRNAC and GNWT
2019a]).

•

Collection and proper off-site disposal of all hazardous, non-mineral wastes, which are not contaminated
with arsenic. This includes oils, liquids, batteries, chemicals, ODS, PCB, or mercury containing materials
and any other used hazardous materials identified (Section 4.1.2 and 4.2.1; CRP Section 5.9 [CIRNAC
and GNWT 2019a]).

•

Discontinued use and closure of existing waste storage and waste disposal locations (e.g., MSA, General
Non-Hazardous and Hazardous Waste Areas in Northwest Pond; Section 3.2).
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•

Disposal of sewage and domestic wastes off-site to designated Yellowknife City locations (Sections 4.1.1
and 4.1.4); greywater will remain on-site for treatment prior to discharge (Water Management and
Monitoring Plan [CIRNAC and GNWT 2019b]).

•

Disposal of drilling wastes resulting from on-site drilling requirements and the installation of the arsenic
trioxide freeze program in the tailings areas (Section 4.1.3; CRP Section 5.2 [CIRNAC and GNWT 2019a]).

•

Relocation, consolidation, or capping of mineral wastes, including sediments, tailings, mineral drill wastes,
and soils (Section 4.1.3; CRP Sections 5.4 and 5.6); for more information on covering of the tailings ponds,
refer to the Tailings Management and Monitoring Plan (CIRNAC and GNWT 2019f).

•

Management of water treatment residuals once the new WTP is commissioned (Section 4.1.4 and 4.2.2;
CRP Section 5.8 [CIRNAC and GNWT 2019a]).

•

Arsenic trioxide dust in underground chambers will be frozen in place; it will be managed separately as a
part of the Freeze Program as is not to be moved around site or handled by staff and will have its own
specific management and monitoring plan (CRP Section 5.2 [CIRNAC and GNWT 2019a]). Wastes
deposited in Chamber 15 and B1 Pit becomes a part of this freeze program as well (Section 4.2.3).
An Arsenic Trioxide Frozen Shell Design and Construction Plan and a corresponding management and
monitoring plan will be developed separately from this Waste Management and Monitoring Plan and
submitted prior to commencement of construction of the Freeze Program for public review and approval
(refer to the proposed Water Licence for information on plan content [CIRNAC and GNWT 2019h]).
Management of arsenic trioxide dust is therefore not discussed further within this management plan.

Wastes to be generated and managed during Phase 2, with corresponding volumes and storage and disposal
locations anticipated are presented in Table 4-1. A Waste Decision Tree (Figure 4-1) for non-mineral wastes
has been developed to help workers on-site identify the appropriate locations where wastes have to be stored
across the site and how they will be sorted and disposed of appropriately during remediation activities
(see also CRP Figure 3.4-2 [CIRNAC and GNWT 2019a]).
Table 4-1: Waste streams, quantities, and proposed method of waste disposal during remediation.
Waste
Stream

Examples of Waste Materials

Total Estimated
Quantity (m3)a

Temporary Storage

Disposal Method

NonHazardous

Domestic Waste - Food waste,
recyclables, paper from office, 18,250
etc.

Garbage bins, waste
Yellowknife City Landfill handling and recycling area TBD; discussions with City
(to be developed)
ongoing.

NonHazardous

Building demolition debris
(wood, steel, glass, brick,
paper, used equipment, etc.)
and surface debris (tires, used 76,300
equipment), including doublebagged asbestos containing
wastes.

Kept in debris piles and
existing storage until landfill
built; buildings will be
demolished when wastes
can be deposited into
landfill.
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Table 4-1: Waste streams, quantities, and proposed method of waste disposal during remediation.
Waste
Stream

Examples of Waste Materials

Total Estimated
Quantity (m3)a

Hazardous

Arsenic impacted materials,
arsenic trioxide dusts and
waste containing leachable
arsenic.

16,000

Central Pond MSA and
To be disposed of in
Northwest Pond Hazardous freeze zones: Chamber 15
Waste Area
or frozen portion of B1 Pit.

Hazardous

Waste Oils, petroleum
products, mill process
chemicals, mercury, and PCBcontaining products, leachable
lead amended painted
materials

427 recovered
+ 8 m3/year oil
and liquids
(8 x 255 gal
drums/ year)

Designated hazardous
waste storage facility.

Hauled off site for disposal
at licensed facility
according to federal and
territorial regulations.

Heavily contaminated granular
52,000
fill

May have temporary pile
where excavated (lined,
drainage captured) prior to
placement in frozen zone,
or moved directly; will be
proposed in Design and
Construction Plan

Frozen portion of B1 pit or
another suitable frozen
zone.

Contaminated granular fill

May have temporary pile
where excavated (lined,
drainage captured) prior to
moving to TCAs or pits, or
moved directly; will be
proposed in Design and
Construction Plan

Combination of A1 Pit
(622,000 m3), B1 Pit
(100,000 m3), and TCAs
(200,000 m3).

Mineral

Mineral

Mineral

Mineral

Mineral

922,000

Temporary Storage

Disposal Method

Contaminated fine-grained soil 143,000

May have temporary pile
where excavated (lined,
drainage captured) prior to
Tailings Containment
moving to TCAs, or moved
Areas
directly; will be proposed in
Design and Construction
Plan

Petroleum Hydrocarbon
Contaminated Soils

21,000

May have temporary pile
where excavated (lined,
drainage captured) prior to
Tailings Containment
moving to TCAs; or moved
Areas
directly; will be proposed in
Design and Construction
Plan

129,500

May have temporary pile
where excavated (lined,
drainage captured) prior to
Tailings Containment
moving to TCAs; or moved
Areas
directly; will be proposed in
Design and Construction
Plan

Contaminated sediment
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Table 4-1: Waste streams, quantities, and proposed method of waste disposal during remediation.
Waste
Stream

Mineral

Mineral

Mineral

Examples of Waste Materials

Drill Wastes an Excess Soils

Historical Jo-Jo tailings

Mill process wastes

New WTP wastes - Process
residuals generated from the
Wastewater new mine water treatment
process estimated at
275 m3/year
Wastewater

Sewage sludge and sewage
liquids, kitchen water

Wastewater Greywater

(a)

Total Estimated
Quantity (m3)a

Temporary Storage

Disposal Method

2,500

May have temporary pile
where excavated prior to
moving to TCAs; or moved
Tailing Containment Areas
directly; will be proposed in
Design and Construction
Plan

32,000

May have temporary pile
where excavated prior to
moving to TCAs, or moved Tailing Containment
directly; will be proposed in Areas
Design and Construction
Plan

2558

May have temporary pile
where excavated prior to
moving to TCAs; or moved
Frozen zone of B1 Pit or
directly; will be proposed in
Chamber 15
Design and Construction
Plan pending testing during
detailed design.

To be determined; will be
Disposed of in a dedicated
275/year (27,500 proposed in the Design and
cell of the new onsite Nonover 100 years) Construction Plan for the
Hazardous Waste Landfill.
WTP.
10-15L/
Worker/day
75-80L
/Worker/day

On-site sewage collection
tank

City of Yellowknife sewage
treatment plant

Send to underground

Continue to treat with mine
water to capture any
arsenic-contaminated
shower water waste.

volumes correspond to volumes presented in CRP (CIRNAC and GNWT 2019a) or estimated using current information.

29

January 2019

Waste Management and Monitoring Plan
FIGURE 4-1: WASTE DECISION TREE FOR NON-MINERAL WASTES – PHASE 2

*refer to Table 4-1 and Sections 4.1.3 and 4.2.4 for sorting of mineral wastes.
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4.1 Waste Streams
4.1.1 Non-Hazardous Waste
As stated in Section 3.1, non-hazardous wastes are defined as non-mineral, inert wastes that when disposed of
in a landfill or reused, are not expected to undergo physical, chemical, or biological changes to an extent as to
produce substances that may cause an adverse effect on the environment. Non-hazardous waste can present
some risk to the environment if it is not stored, handled, and disposed of properly, through attraction of wildlife,
to human health or areas of human use, and damage to surrounding soil and vegetation. The non-hazardous
wastes anticipated to be generated during Phase 2 – Active Remediation are:
•

Domestic wastes (organic waste, recyclable materials, and non-recyclable wastes); Section 4.1.1.1.

•

Demolition wastes and other industrial inert solid wastes (demolition rubble and waste in debris piles
including wood, plastic, steel, glass, paper, drywall, concrete); Section 4.1.1.2.

4.1.1.1

Domestic Waste and other Spent Consumables

Domestic refuse is made up of nearly all non-hazardous wastes such as lunch and administrative wastes;
one exception is batteries used for personal devices, such as phones, watches, and personal laptops containing
lithium-ion batteries that are disposed of as electronic waste or in battery piles (refer to Section 4.1.2.2). Due to
the close proximity of Yellowknife, a camp does not need to be established at the Giant Mine site in support of
remediation activities. This is anticipated to result in domestic refuse largely comprised of non-hazardous lunch
remnants (food and paper or plastic food containers) brought to the site on a daily basis by crew members and
administrative wastes such as papers and plastics.
Domestic waste will be sorted in clearly marked garbage and recycling bins located at work sites and within the
lunch facilities. There will continue to be a disposal location within the C-Dry or other main administrative area,
for any hazardous wastes such as batteries, should site workers need to dispose of this type of hazardous waste
(Section 4.2). Any domestic waste that is stored outside of a building on-site will be in wildlife-proof garbage
containers to reduce the wildlife attractant potential of the domestic refuse. These wastes will be sorted and
stored temporarily in a dedicated transfer area (location to be determined) prior to being taken to the Yellowknife
recycling and solid waste facilities for disposal; at the time of submission, logistics are being discussed prior to a
final agreement being reached; an agreement is anticipated prior to licensing.
Other spent non-hazardous consumables that may be generated include uncontaminated wood, plastics (other
than those from domestic or administrative sources), rubber waste, and steel waste. Steel and clean wood are
stockpiled on-site and may be recycled when possible/feasible. If not recyclable, these wastes will be deposited
in the Non-Hazardous Landfill during Phase 2 (Section 4.2.2).
4.1.1.2

Non-Hazardous Infrastructure Wastes

Approximately 101 structures remain on-site, many of which will be demolished during Phase 2. All of the
structures to be remediated were associated with historic mining activities including infrastructure related to
waste and equipment storage, ore production, water treatment, offices, maintenance facilities, and staff housing
(Figure 4-2); many of the remaining buildings are residential homes located at the old townsite (refer to CRP
Figure 5.9-2 for a more detailed view of the townsite area [CIRNAC and GNWT 2019a]). From 2013 to 2016,
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seventeen structures were demolished at the site as part of the approved Site Stabilization Plan (AANDC 2011),
as they posed a risk to human health and safety. The waste recovered during demolition of the Roaster
Complex, A-Shaft, and C-Shaft is included in the estimated hazardous and non-hazardous infrastructure waste
volumes currently existing on-site requiring final disposal (Section 4.1.2.1).
All buildings have been assessed for their constituent materials and other site infrastructure has been assessed
or estimated. Updated waste assessments since the Developer’s Assessment Report (DAR; INAC and GNWT
2010) have been completed to determine types and volumes of non-hazardous wastes that are anticipated to
be recovered through building demolition and removal of surface debris and infrastructure (Golder 2017;
AECOM 2018d). Completed waste assessments have found that the buildings on-site contain various
non-hazardous materials including:
•

painted and unpainted wood

•

drywall

•

metals and steel

•

brick

•

paper

•

glass

•

plastic materials

•

furniture

•

mechanical and electrical equipment

Debris piles also exist throughout the site, largely located within equipment lay-down areas, surface disposal
sites and storage sites along the road south of the B3 pit, and south of the ETP. Non-hazardous wastes
(e.g., steel and clean wood) generated during the recently completed Roaster, A -Shaft and C Shaft demolition
projects are stockpiled in the C-Shaft area for future landfilling and disposal (Figure 4-3; Section 4.2.2).
Wastes in the major debris areas located on-site include:
•

Used mine process equipment

•

Building demolition rubble

•

Used tires

•

Drill cores
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There are also over 30 km of roads on-site (Figure 4-3). Associated culverts and bridges, as well as on-site
utilities infrastructure is also present (Figure 4-4). While some roads and utility infrastructure will be required to
support remediation and post-remediation monitoring and maintenance, infrastructure that is no longer needed
will be decommissioned and reclaimed. Culvert and bridge materials that are not needed in the long-term will be
removed and disposed of appropriately. Non-hazardous utility infrastructure existing across the site includes:


Electrical distribution lines and poles



Abandoned electrical lines



Utilidors



Fencing



Water and sewage holding tanks



Abandoned sewage lines



Abandoned water and tailings distribution piping

AECOM explored recycling options for wastes requiring clean-up (AECOM 2012; AECOM 2014a; AECOM
2014b). The report noted that all of the facilities and buildings contained large amounts of building materials
(structural steel, metal cladding, plate steel, wood timbers, copper wire, and rubber tires) that could potentially
be salvaged and recycled. However, due to the cost to decontaminate these materials to a level that will allow
for recycling, as well as the cost to transport these materials to a market, recycling was identified as a potentially
uneconomical option when compared to onsite disposal. This being acknowledged, recycling will continue to be
encouraged wherever possible if the materials satisfy the standards listed in the Guideline for Industrial Waste
Discharges in the NWT (GNWT 2014b). Bidding contractors will be asked to incorporate waste recycling into
their bids. In this fashion, it is anticipated that any cost-savings created by recycling will be included in lower
contractor bids (refer to Updated Project Description for a summary of procurement for the GMRP [CIRNAC and
GNWT 2019k]).
All non-hazardous wastes recovered from remediation activities will be taken to the Non-Hazardous Waste
Landfill for final disposal (Section 4.2.2), unless otherwise determined to be reusable or recyclable.
The steel shipping containers at the MSA will also either be recycled or placed in the non-hazardous waste
landfill (refer to Section 3.2.5 for more information on the MSA).
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Waste Management and Monitoring Plan

4.1.2 Hazardous Wastes
The GNWT’s Guideline for Hazardous Waste Management (GNWT 2017a) defines hazardous waste as:
“A contaminant which is no longer used for its original purpose and is intended for recycling, treatment,
disposal or storage and is:
a) a dangerous good according to the TDGR;
b) leachable waste;
c) hazardous to the aquatic environment;
d) waste containing dioxins and furans;
e) contaminated soil/snow/water from a contaminated site;
f)

drilling waste;

g) listed waste; or
h) any other waste deemed hazardous”
Many hazardous wastes that remained at the site after mining operations ceased have already been collected
and shipped off site for proper disposal; this includes oils and liquids, PCBs, ODS, and old batteries.
The hazardous wastes the GMRP anticipates it may encounter during clean-up are:
•

Arsenic-contaminated wastes

•

Double-bagged asbestos waste (handled as a hazardous waste; disposed of as a non-hazardous waste)

•

Waste oils and hydrocarbon-contaminated materials

•

Waste liquids

•

PCBs

•

Leachable amended lead paints materials

•

Cyanide containing wastes

•

Batteries

•

ODS

An initial hazardous waste inventory was conducted in 2012 (AECOM 2012) and a second updated Hazardous
Waste Inventory was conducted in 2017 in support of closure planning (AECOM 2018d). A detailed and current
inventory of hazardous wastes will be maintained at the site throughout the project (Table 4-1). In addition,
during remediation activities, additional volumes of waste oils and liquids, batteries, and other chemicals will
continue to be generated, largely in support of machinery required to complete remediation activities (Table 4-1).
The Spill Contingency Plan provides additional detail on response to a spill of hazardous materials (CIRNAC and
GNWT 2019g).
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All hazardous waste uncontaminated by arsenic trioxide dust or asbestos will be labelled and classified
according to the Workplace Hazardous Materials Information System (WHMIS) requirements under
the Hazardous Products Act (Government of Canada 1985b) and managed in accordance with the TDGR,
and industry best practices. Written confirmation that licensed waste disposal or recycling facilities have agreed
to accept waste from the deconstruction activities will be obtained prior to shipping wastes off-site. Records and
disposal certificates showing the types and quantities of each waste shipped to each off-site waste disposal or
recycling facility will be maintained. Refer to Section 7 for more information on monitoring.
4.1.2.1

Hazardous Wastes Recovered from Infrastructure Demolition

Prior to deconstruction activities, all hazardous wastes will be removed from structures, such as arsenic,
asbestos, and cyanide dusts located in buildings in accordance with federal and territorial guidelines
(Section 1.3.3) in order to protect the safety of on-site workers, the public, and the environment.
Arsenic Contaminated Infrastructure Wastes
On the basis of GNWT regulations, guidelines, and other jurisdiction best practices, the use of leachable levels
of arsenic (in excess of 2.5 mg/L) were used as the classification for arsenic hazardous waste, with the Toxicity
Characteristic Leaching Procedure (TCLP) test as the preferred evaluation method.
Wastes from the Roaster Complex were highly contaminated with arsenic trioxide dust and were handled in
accordance with the approved Waste Management and Monitoring Plan specific to Roaster Deconstruction
(AANDC 2014); these wastes were sorted, decontaminated whenever possible, containerized if arseniccontaminated, and stored at the Central Pond MSA. Approximately 10,000 m3 of arsenic-impacted waste is
stored in TDGR compliant packaging in steel shipping containers located at the MSA awaiting final disposal
(Section 3.2.3; Golder 2017). Arsenic-contaminated infrastructure materials recovered during demolition
included:
•

Asbestos containing insulation coated with arsenic trioxide dust

•

Asbestos containing wall and ceiling insulation and exterior siding, coated with arsenic trioxide dust

•

Asbestos containing pipe and process vessel insulation, coated with arsenic trioxide dust

•

Asbestos containing floor products, coated with arsenic trioxide dust

•

Sodium cyanide dusts, co-mingled with arsenic trioxide dust

•

Wooden and steel building materials and process equipment stained with chemicals

•

Refractory brick contaminated with arsenic trioxide and potentially asbestos

•

Personal protective equipment (PPE) coated with asbestos and arsenic trioxide dusts

•

Remnants of arsenic trioxide dust

While most of the remaining structures requiring demolition do not contain arsenic-contaminated materials, it is
anticipated demolition of the mill and TRP facilities will produce additional contaminated wastes for disposal.
Arsenic-contaminated materials will be removed from building infrastructure to the extent practicable prior
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demolition, following a strict abatement and decontamination procedure, to enable safe handling of materials.
Surfaces will be cleaned with water as necessary. Contact water generated during the deconstruction activities
to clean asbestos- and arsenic-contaminated materials will be filtered to remove asbestos fibres and returned to
the on-site water management system for treatment.
Arsenic trioxide dust and any other hazardous waste items contaminated with arsenic above the leachable
standard, including any arsenic-contaminated asbestos wastes, will be placed in Transportation of Dangerous
Goods approved containers and clearly labeled. These will be containerized according to TDGR for eventual
disposal underground and frozen (Section 4.2.3; CRP Section 5.2 [CIRNAC and GNWT 2019a]).
Asbestos
Asbestos is also a cancer-causing substance. Materials containing asbestos greater than one percent (1%) by
weight are considered asbestos-containing materials in accordance with the Northwest Territories Guideline for
the Management of Waste Asbestos (GNWT 2004). Waste asbestos is a contaminant under the NWT
Environmental Protection Act (GNWT 1988) and must be managed as a hazardous waste. The public, workers,
and the environment must be protected from any air-borne exposure to this material. Asbestos was used in
numerous construction applications at the Giant Mine, principally as friable wall insulation and building siding.
Asbestos waste is present in both standing infrastructure and the debris piles across the site. Chrysotile,
Crocidolite, and Amosite asbestos are present on-site; however, a thorough program of epoxy encapsulation
was completed in 1997 to eliminate the health risk to workers. An estimated 3,600 m3 of non-arsenic impacted
asbestos waste will be recovered during remediation (AECOM 2018c). Additional asbestos in debris piles may
be identified as clean-up progresses. Workers will be required to implement strict abatement and
decontamination procedures.
Contrary to is designation as a hazardous material during handling and transport, asbestos is considered nonhazardous waste from a disposal perspective. Asbestos waste will be handled and disposed of as per the
GNWT Guideline for the Management of Waste Asbestos (GNWT 2004); asbestos will be double-bagged in 6
Mil poly asbestos disposal bags and bags will be goose-neck tied and sealed with duct tape. Asbestos waste will
be disposed of in the non-hazardous waste landfill and buried (Section 4.2.2).
Leachable Lead Amended Paint
Disposal of lead waste falls under the NWT Environmental Protection Act (GNWT 1988) Guidelines for
Hazardous Waste Management (GNWT 2017a), and Guideline for the Management of Waste Lead and Lead
Paint (GNWT 2017b). Leachable lead concentrations greater than five milligrams per litre (mg/L) is considered a
hazardous waste, with the Toxicity Characteristic Leaching Procedure (TCLP) test as the preferred evaluation
method. Products and structures painted with leaded paint are a source of health and environmental
contaminants. Exposure to lead may cause chronic health symptoms and disabilities. Lead is also toxic to living
micro-organisms in water, sediment, and soil; it also bio-accumulates. Leaded paint was used historically at
Giant Mine and infrastructure coated with leachable lead amended paint has been identified in the hazardous
waste inventory. These materials will be handled as follows (GNWT 2017b):
•

Containment of paint and contaminated materials is required

•

Waste is to be collected in leak-proof containers and labelled to identify their contents
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•

Packaging should be designed to prevent contact with precipitation or it should be stored securely indoors

Appropriately packaged waste will be stored at the MEG Laydown Area in preparation or other approved
location, for removal from site (Section 4.2.1).
Cyanide Containing Waste
Sodium cyanide was utilized in the ore process in both the Mill and TRP facilities. Both the Mill and the TRP
Carbon Reactivator Building included a cyanide circuit which housed liquid cyanide in storage tanks and piping.
Approximately 21 m3 of cyanide waste was identified in the site inventories conducted by AECOM (AECOM
2012 and 2018d). Appropriately packaged waste will be stored at the MEG Laydown Area in preparation for
removal (Section 4.2.1). All cyanide wastes will be containerized manifested and hauled offsite to a licensed
facility for disposal.
4.1.2.2

Used Hazardous Materials

Waste Oils and Oily Rags
Fuels, oils, greases, lubricants, and other hazardous liquids will be used throughout the GMRP and will create
hazardous waste. Used lubricating and hydraulic oils are transported and stored in sound steel or plastic drums
sealed with tight fitting stoppers, or stored in tanks provided for that purpose. Removal of waste oil from site is
on an as-needed basis, anticipated to occur once per year; however, removal of wastes may increase in
frequency to every 3-6 months during Phase 2 depending on the quantities of waste generated. As per the Spill
Contingency Plan (CIRNAC and GNWT 2019g), materials resulting from the clean-up of a hydrocarbon spill,
such as oily rags, absorbents, and other hydrocarbon contaminated materials are stored in sealed drums that
are clearly labeled as solid hydrocarbon waste. Drums are stored upright, placed four to a pallet, and transported
to the MEG Laydown Area in preparation for removal (Section 4.2.1).
Solvents
Solvents such as Varsol are used to remove grease and oil from engine components and other machinery.
Solvents are flammable and toxic chemical liquids. Solvents are toxic by ingestion, skin contact, and vapor
inhalation. Solvent vapors can also deprive the lungs of oxygen. Waste solvents are a contaminant under the
Environmental Protection Act of the NWT (GNWT 1988). Improperly managed solvents can harm or kill plants,
wildlife and aquatic life. Water contaminated by solvents can adversely affect a community water supply system
and the health of the community. Waste solvents are temporarily stored at the hazardous materials steel
shipping container (following the product label instructions and the Hazmat Compatibility Chart). Solvents are
kept in their original container wherever possible. Waste solvent containers are stored in steel or plastic drums
that are sealed with fitting stoppers. Drums are stored upright and labeled accordingly. Once drums are full they
are transported to the MEG Laydown Area (Section 4.2.1).
Antifreeze
Waste antifreeze will also be generated during Phase 2. Ethylene glycol and propylene glycol antifreezes are
used to lower the freezing point of water. Ethylene glycol will be used for automobiles on-site. Propylene glycol is
generally used in building heating systems. Both ethylene and propylene glycol are water soluble. They have
anti-foaming agents and corrosion inhibitors that are added to prevent the corrosion of metal. Waste antifreeze is

40

January 2019

Waste Management and Monitoring Plan
a contaminant under the Environmental Protection Act of the NWT (GNWT 1988) and is toxic by ingestion.
Improper disposal can result in the contamination of drinking water, groundwater and soils. Waste antifreeze is
stored at the MEG Laydown Area in steel or plastic drums that are sealed tight with fitting stoppers. Drums are
stored upright and labeled accordingly (Section 4.2.1).
Batteries
There is a designated disposal location for any hazardous wastes generated by on-site workers, such as
common batteries should site workers need to dispose of this type of hazardous waste within the C-Dry. Lead
batteries (i.e., car batteries) contain sulphuric acid and metals, including lead, mercury and cadmium.
These metals are toxic and bioaccumulate in plants and animals; they also persist in the environment. Hazards
from waste batteries are associated with improper handling and disposal. Improper handling can release
corrosive fluids that can cause chemical burns and damage to a wide variety of material. The majority of leadacid batteries were removed from the site in 2002; however, the 2017 Hazardous Waste Inventory identified
previously unrecorded batteries remaining in the debris piles (AECOM 2018d). Any recovered batteries will be
stored temporarily in labeled, sealed containers at the hazardous materials area of the MEG Laydown Area,
in preparation for removal from site to a licensed facility (Section 4.2.1).
PCBs
PCBs were widely used as dielectric and coolant fluids, for example in transformers, capacitors, and electric
motors, and old fluorescent light ballasts and installed during historical mining operations. PCBs are chlorinated
organic chemicals that can harm human health and the environment when spilled or otherwise released.
Identification and removal of PCBs from site was conducted in the early 1990s, prior to closure of the Mine and
again in 2014. The remaining sources of PCB waste on-site is the fluorescent lighting ballasts on some of the
older lighting installations. Additional wastes containing PCBs may be located during remediation, but remaining
volumes are believed to be small. The MCM Environmental Manager will verify that PCB wastes are handled
and disposed of properly as per applicable regulations; however, arrangement for proper disposal and
manifesting of wastes will be the contractor’s responsibility, detailed as a requirement of their contract with the
MCM. All work pertaining to the storage and removal of PCB wastes from site will follow the PCB Regulations
(Government of Canada 2008). PCB wastes may be stored temporarily in sealed containers at the MEG
Laydown Area in preparation for removal (Section 4.2.1).
Ozone Depleting Substances
Small quantities of Ozone Depleting Substances remain on-site in old air-conditioning and refrigeration systems
and require removal and disposal. Ozone depleting substances such as halocarbons contribute to climate
change. Preventing halocarbon emissions provides a dual benefit for both ozone layer protection and the fight
against climate change. Facilities for the recycling or disposal of ODSs and halocarbon alternatives do not exist
at this time in the NWT but ODS will be sent to an appropriate facility outside of the NWT for recycling,
conversion or destruction. Items identified as containing ODS during removal will be carefully removed and
stored at the MEG Laydown Area until they can be transferred to an appropriate facility (Section 4.2.1).
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4.1.3 Mineral Wastes
This section outlines the primary sources of mineral wastes at the site that will be managed during Phase 2:
contaminated soils and sediment, tailings and calcine deposits, and drill wastes. Tailings and dust are also
mineral wastes on-site, but are not discussed in detail in this Plan; refer to the applicable management plans as
referenced in the applicable sections below for details.
Contaminated mineral wastes to be excavated during remediation are defined in the closure plan as belonging to
the following categories (in specific areas; defined in Table 4-1):
•

Heavily contaminated granular fill in the mill/roaster area (>4,500 mg/kg of arsenic)

•

Contaminated granular fill and contaminated fine-grained soils (>340 mg/kg and >160 mg/kg within the
Townsite/Marina)

•

PHC Contaminated soil

•

Contaminated sediment

•

Mill wastes (unprocessed crushed ore, semi-processed ores, and residuals)

•

Jo-Jo Lake Tailings (outside TCAs)

Excavation and transport of contaminated soils and sediments will be undertaken with care, using both
conventional remedial equipment (i.e., excavators, haul trucks, dozers, lightweight track-mounted equipment)
and specialized equipment (i.e., lightweight or portable equipment, hand tools) appropriate to each location.
Mitigation measures for earthworks activities are outlined in the Dust Management and Monitoring Plan
(CIRNAC and GNWT 2019d) and the Erosion and Sediment Management and Monitoring Plan (CIRNAC and
GNWT 2019e). In addition, each closure activity requires a Design and Construction Plan to be submitted which
will provide details on activity-specific dust, erosion, and other required mitigations to minimize impacts for each
activity (Section 7).
Additional measures will be taken when excavating near and in water. In-stream excavation work will occur
in the autumn and winter to allow for easier access and to reduce the volume of water which will require
diversion during remedial activities. It is estimated at this time that excavation of Jo-Jo Lake, Baker Pond,
and Reaches 0, 1, and 3 will be completed using conventional track mounted equipment (i.e., excavators and
haul trucks); use of this equipment may require extensive site preparation. Excavation of Reaches 2, 4, and 5
will be completed using specialized excavation techniques, including dredging and hydro-excavation.
A DFO Fisheries Authorization (Government of Canada 1985a) is required for this work and will provide more
details on how in water work may proceed. In addition, a detailed Design and Construction Plan will be
submitted for Board approval, prior to commencement (Section 7).
Mineral waste materials will be deposited in tailings ponds and open pits, as noted in Table 4-1 and discussed
further in Section 4.2.4.
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4.1.3.1

Arsenic-Contaminated Soil

In addition to naturally occurring arsenic in shallow soils, arsenic compounds were released into the receiving
environment during historical mining activities. The primary input of arsenic to soils came from aerial discharge
of roaster stack emissions. During the initial two years of operation, roaster stack emissions were discharged
directly to the atmosphere. Emission controls were then implemented commencing in 1951 and improved
technology resulted in increased capture roaster stack emissions, decreasing the emissions entering the
atmosphere until full containment was achieved in 1969 (refer to Chapter 3 of the CRP for more information on
historical mining operations. The arsenic-rich roaster stack emissions consisted mainly of arsenic trioxide
(As 2 O 3 ) with some Roaster-derived iron-oxides, and the potential of antimony-bearing arsenic trioxide being
present. Recent studies have estimated that the aerial extent of roaster stack emissions may extend 20 to 30 km
from the historical roaster stack (Jamieson et al. 2017).
The secondary operational source of arsenic is related to the deposition and blending of contaminated granular
fill with shallow surficial soils. In support of historical mining operations, mineralized granular fill material
containing elevated arsenic concentrations was excavated and used for development, regrading, and
maintenance of various locations. As a result, fine-grained glacial till beneath the contaminated granular fill also
typically contains elevated arsenic concentrations resulting from the migration/leaching from the granular fill.
Over 1.1 million m3 of contaminated soils (52,000 m3 of heavily contaminated granular fill; 922,000 m3 of
contaminated granular fill; and 143,000 m3 of contaminated fine-grained contaminated soil) will be excavated
and moved to frozen zones, pits and/or TCAs, respectively, as indicated in Table 4-1.
4.1.3.2

Petroleum Hydrocarbon Contaminated Soil

Petroleum hydrocarbons (PHCs) are also a contaminant of concern at the Mine. PHC-impacted soils, consisting
of diesel fuel, Bunker C fuel oil, and/or waste oil, resulted from historical spills and improper maintenance of
multiple above ground storage tanks (ASTs) and underground storage tanks (USTs). ASTs and USTs were used
in historical operations for fueling vehicles and machinery, heating buildings, and storage of used oil. Areas of
PHC-impacted soils have been identified based upon historical investigations, including reviews of mine records
relating to spills and PHC storage, and are estimated to make up approximately 21,000 m3 of contaminated
material. Elevated concentrations of other metals (i.e., antimony, copper, lead, and zinc) are also present at the
site in lower concentrations and extent than arsenic and PHCs; these metals typically coinciding with elevated
arsenic concentrations. Areas of PHC impacted soils typically coincide with areas of arsenic-contaminated soils.
4.1.3.3

Contaminated Sediment

Elevated concentrations of arsenic are found in sediment within Lower Baker Creek (i.e., Reaches 0 through 5),
Baker Pond (i.e., Reach 6) and Yellowknife Bay. Elevated concentrations of antimony, chromium, copper, nickel,
vanadium, zinc, lead, selenium, and cobalt have also been recorded in sediment; though arsenic is the primary
contaminant of concern. The sources of sediment contamination are characterized by operational practices and
spill events during mining operations (refer to Section 5.4 of the CRP [CIRNAC and GNWT 2019a] for more
details on each item):
•

Effluent derived from TCAs

•

Mine water discharge from underground
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•

Tailings releases

•

Historical mill/roaster operational process upsets

•

Aerial emissions from the roaster stack

Approximately 129,500 m3 of contaminated sediment will be excavated within the targeted clean-up areas of
Baker Creek, Baker Pond and contaminated ‘nearshore’ sediment in the Shoreline area, combined.
4.1.3.4

Drill Wastes and Mill Process Residues

The arsenic trioxide freeze program requires drilling of hundreds of boreholes for installation of thermosyphons
and thermistors to regulate and monitor the temperatures surrounding each arsenic-trioxide dust filled chamber
or stope. In addition, other drilling work in support of design development and closure plan implementation may
be required. Boreholes will be backfilled will drilling wastes and sealed, except those for the freeze program
where thermosyphons and thermistors have been installed or those in use with other monitoring equipment
(CIRNAC and GNWT 2019j). Drilling will result in the production of waste drilling muds and the extraction of
access granular materials. It is estimated drill wastes will total approximately 2,500 m3 of waste. These wastes
and materials may be contaminated with arsenic trioxide. All drilling wastes from installation of the arsenic freeze
program will be placed in tailings ponds or pits and covered as part of the CRP (Figure 4-1; CRP Section 5.6
[CIRNAC and GNWT 2019a])
In addition, approximately 2,500 m3 of semi-processed ores and residual milling materials are located in process
tanks on-site. These will be placed in either the B1 Pit or Chamber 15 freeze zones.
4.1.3.5

Tailings and Calcine Deposits

Tailings contain elevated concentrations of arsenic in the form of both arsenopyrite and roaster oxides are found
both inside and outside the TCAs. This Plan focuses on tailings deposits located outside the current TCAs.
The locations of tailings deposits, outside of the current TCAs, are presented in Figure 1-2. Tailings were
historically deposited outside the current TCAs west of the Polishing and Settling ponds (Area 4 in the CRP),
into Baker Pond and historical Jo-Jo Lake, and into the Mill Pond. In addition, a historical tailings spill has also
been identified in the area down-gradient of Dam 3 and is being further investigated as part of a Reclamation
Research Plan in the CRP (Figure 1-2; refer to Appendix 5.4B in CIRNAC and GNWT 2019a). An estimated
32,000 m3 of tailings are to be removed from the historical Jo-Jo Lake (Figure 4-1); other tailings will be left in
place and capped.
Calcine contains elevated concentrations of arsenic in the form of arsenic-rich iron oxides. This material was
historically deposited within the Calcine Pond, located west of the former roaster stack and adjacent to B1 Pit
and Baker Creek. These deposits have the consistency of silt or sand and contain elevated concentrations of
other metals in addition to arsenic. Calcine will also be left in place.
For more information on management of tailings in the TCAs, refer to Section 5.6 of the CRP (CIRNAC and
GNWT 2019a) and the Tailings Management and Monitoring Plan (CIRNAC and GNWT 2019f).
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4.1.3.6

Dust

Dust sources are an additional form of waste on-site. Exposed tailings, roads, laydown areas, and dust from
demolition/abatement activities all act as potential sources of dust. Standard mitigations including wetting the
tailings and using hardening agents helps minimize the risk of extreme dust events. During remediation it is
anticipated additional dust mitigations will be required to minimize the level of dust from site as additional dust
sources will be present, including during sourcing of borrow from the site. A Dust Management and Monitoring
Plan has been developed (CIRNAC and GNWT 2019d), refer to this plan for additional information on dust
management. Activity-specific Design and Construction Plans will include dust monitoring and mitigations
details, as is applicable (Section 7.0).

4.1.4 Wastewater
Management and monitoring of all water and wastewater on-site and how this will change throughout the life of
the GMRP, including all discussion of water treatment, is presented in the Water Management and Monitoring
Plan (CIRNAC and GNWT 2019b). Wastewater related to waste management is focused on three waste
streams within the wastewater management system on-site:
•

Water Treatment Plant Process Residuals

•

Sewage

•

Greywater

•

Contaminated snow and ice (refer to the Spill Contingency Plan [CIRNAC and GNWT 2019g]).

4.1.4.1

Water Treatment Plant Process Residuals

The Existing Effluent Treatment Plant (ETP) and the proposed new Water Treatment Plant (WTP), produce
wastes from treatment processes requiring disposal on-site. Current sludges remain in the Settling and Polishing
Pond. Sludges as well as adsorptive media planned for use in the new WTP will require disposal. The existing
Effluent Treatment Plant will continue to operate for approximately five years after licence issuance. The new
WTP will be constructed during Phase 2 and is anticipated to be commissioned by 2026. The new WTP will
operate year-round, treating influent to achieve approved Effluent Quality Criteria (EQC), and will remain
operational until treatment of water is no longer required. It is anticipated that the WTP will produce 275 m3/year
of process residual waste, totaling 27,500 m3 over the 100-year project life (AECOM 2017). Initial estimates for
the volumes of waste adsorptive media are between 40 to 200 m3/yr. These WTP process residual will be
hauled by truck and deposited in a purpose-built, engineered cell of the planned on-site Non-Hazardous Waste
Landfill, as described in Section 4.2.2.
Spent ion exchange media, sludge, and other process residuals will comply with the non-hazardous
classification of spent media per the Environmental Protection Agency’s SW-846 Test Method 1311: Toxicity
Characteristic Leaching Procedure, and as such will be managed as non-hazardous waste. To achieve a sludge
suitable for disposal in the on-site landfill, a dedicated thickening, storage, and dewatering unit is included in
the design of the WTP. This unit processes the dried sludge cake to achieve a concentration of 18% to 22% of
total suspended solids. Generally, at 18% total suspended solids, the sludge cake can be accepted by a
non-hazardous waste landfill; furthermore, at 18% total suspended solids, the material is manageable with
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standard earthmoving equipment. Sludge dewatering will use gravity thickeners for residual thickening and
mechanical dewatering processes. The sludge will be composed mostly of iron hydroxides, with ferric arsenate,
ferric antimonate, calcium sulphate (formed in the reaction vessel), and any residual suspended particulate
matter present in the influent.
While it is expected that the waste streams generated by the new WTP will differ from the existing WTP wastes,
reflecting the additional chemical reagents used, greater volumes of sludge, and the generation of spent filter
media as a waste, the existing ETP waste is considered a reasonable surrogate as the treatment process
proposed for the new WTP is similar to the existing ETP and the coagulation chemicals and the influent
constituents will remain the same, which is expected to result in a sludge with similar properties and based on
test results is considered non-hazardous (AECOM 2017; CIRNAC and GNWT 2019b).
Further testing is being undertaken to verify that spent adsorptive media is suitable for disposal in the
Non-Hazardous Waste Landfill. On-site Pilot Treatment Testing Results (AECOM 2018a) document the on-site
testing program for the media products that were evaluated as potentially suitable for use in the WTP from the
Off-Site Pilot Treatment Testing Results (AECOM 2018b). These tests will be completed to finalize selection of
the adsorptive media to be potentially used at the site. The results from the testing will be used to evaluate
products and provide a recommendation for the media suppliers that could be used to meet the performance
targets of the WTP. As part of this program, the ion exchange media will also be analyzed following
U.S. Environmental Protection Agency SW-846 Test Method 1311: Toxicity Characteristic Leaching Procedure.
This testing is also anticipated to also confirm the volume of waste adsorptive media to be disposed in the
on-site landfill.
Refer to the Water Management and Monitoring Plan (CIRNAC and GNWT 2019b) for a detailed account of the
existing and planned water management system, anticipated water uses during remediation, and how the
wastewater management system and treatment plant will change as remediation activities progress. The WTP
design considerations are detailed in Section 5.8 of the CRP (CIRNAC and GNWT 2019a).
4.1.4.2

Sewage and Greywater

The lunch room and administrative offices in the C-Dry include restrooms and kitchen services which require the
use of potable water. Temporary outhouses may be installed across the site as well in support of site activities
during Phase 2, as has been practiced previously at site. These outhouses would be in addition to the toilets
on-site with pump out abilities (e.g., ETP staff building, PSPC/CIRNAC office trailers, guard shack). Volumes of
sewage generated per worker per day are estimated to remain approximately the same as Phase 1 at 1015L/worker/day. Volumes of greywater generated from use of potable water at the site, which include showers
required as part of worker health and safety procedures after working with arsenic contaminated materials are
also anticipated to be approx. 75-80L/worker/day during remediation conditions. These numbers may fluctuate
based on length of shift and number of shifts per day. Estimates will be updated throughout the life of the project,
as is applicable.
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The GMRP is currently planning logistics for having sewage from the C-Dry trucked off site to be deposited in
City of Yellowknife sewage facilities; portable toilet sewage is already trucked off-site for proper disposal.
Greywater will continue to be sent to the underground mine workings during Phase 2, for treatment with the rest
of the mine pool wastewater due to the potential for arsenic to be present in greywater from showers.
For a complete discussion of water management refer to the Water Management and Monitoring Plan (CIRNAC
and GNWT 2019b).

4.2 Waste Storage and Disposal Areas - Remediation
This section outlines the waste disposal and waste storage areas that will support waste management in
Phase 2. Figures 1-2 and Figure 5-1 identifies the hazardous and non-hazardous waste storage and disposal
areas on-site prior to and after remediation is complete. They also identify the locations for mineral waste
disposal.

4.2.1 Mobile Equipment Garage Laydown Area
As stated in Section 3.2.3 a large area northeast of the Mobile Equipment Garage is used as a laydown area for
storing sealed containers of hazardous wastes generated as a result of on-site activities, not contaminated with
arsenic. This area will continue to be used for storage of hazardous wastes into Phase 2. This area contains a
lined steel shipping container for storage of chemical products used on-site and an outdoor area for hazardous
liquid transfer and storage of hazardous wastes. Hazardous wastes are classified at this location based on their
compatibility types. These wastes include, but are not limited to, lubricating and hydraulic oils, oily water,
contaminated fuel, antifreeze, solvents, other chemicals, empty pails, and steel or plastic drums containing solid
wastes (e.g., hydrocarbon contaminated wastes) that may result from hydrocarbon spills. Used automotive
batteries are also stored here. Any remaining PCBs, ODS, or mercury containing materials remaining from
historical operations will be taken to this area for proper storage, prior to collection by a selected contractor for
off-site disposal. All hazardous wastes and recycling and domestic wastes will be shipped off site to a licensed
facility for disposal, according to federal and territorial regulations for hazardous waste during Phase 2.
This area may also become the handling and storage location of recycling and domestic wastes prior to
shipment off-site. Proper containers to avoid attracting wildlife will be implemented should domestic and
recycling waste be stored at this site in future.
A new waste storage area may be designated during the Phase 2 to replace the MEG Laydown Area. Should a
new waste management area be required for handling and preparation of hazardous and non-hazardous wastes
to be shipped off site, as remediation progresses, this information will be provided to the Board for review and
approval prior to development and use and this Plan will be updated accordingly. Closure of existing waste
disposal facilities are detailed in the CRP (CIRNAC and GNWT 2019a).

4.2.2 Non-Hazardous Waste Landfill
The new Non-Hazardous Waste Landfill will be designed and constructed as an inert construction and
demolition waste landfill. It will have two cells; one for non-hazardous infrastructure waste, and a second
separate cell for deposition of waste produced by the new WTP (Section 4.1.4.1).
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Figures 4-5 and 4-6 provide a conceptual drawing of the on-site Non-Hazardous Waste Landfill. It will be
designed with containment berms constructed of granular fill and will utilize existing bedrock outcrops to contain
the waste. Waste will be placed inside the bermed area in lifts not exceeding 2 m and will be compacted
between lifts. Intermediate layers of fill, consisting of uncontaminated granular material, will be used between
each layer to fill voids in the placed material. The landfill has been appropriately sized to contain all the nonhazardous infrastructure waste materials remaining on-site, as discussed in Section 4.1 and to accommodate
intermediate fill; additional volume has also been incorporated into the preliminary design as contingency.
The proposed location for the Non-Hazardous Waste Landfill is to the east of the C-Shaft area, as shown on
Figure 5-1. Site location considerations and options analysis are presented in Section 5.10 of the CRP (CIRNAC
and GNWT 2019a).
A Design and Construction Plan will be submitted to the Board for public review and approval prior to
commencement of construction of the landfill. A detailed design of the landfill and detailed monitoring program
will be submitted at that time. Submission of this document is anticipated within the first year of receiving a
Water Licence. Details in this management plan will be updated to reflect detailed design and monitoring
proposed at that time.
4.2.2.1

Non-Hazardous Infrastructure Waste Cell

The non-hazardous infrastructure waste cell of the landfill has been designed to meet the requirements of an
inert construction and demolition waste landfill, without the need for a base landfill liner or a leachate collection
system. This is consistent with the Standards for Landfills in Alberta (Government of Alberta 2010). While the
non-hazardous waste being deposited in the landfill will be dry, water will still enter the non-hazardous waste cell
from snow melt and precipitation while the cell is open and receiving waste. The non-hazardous waste cell is
designed to promote water drainage towards the low end of the cell into a collection sump. During operation of
this cell, the collection sump will be emptied via a side slope withdrawal pipe, and the recovered water will be
treated as required. Access to the sump for water withdrawal after capping will be achieved with continued use
of the side slope withdrawal piping. Grading the landfill base towards a central swale and sump, and providing
infrastructure for removing contact water, will help mitigate the potential for seepage through the surrounding
containment berms. Monitoring for any potential seepage is described in Section 4.3.
Once all of the infrastructure wastes and other debris have been landfilled, the non-hazardous infrastructure
waste cell will be covered with a landfill cap constructed with a minimum thickness of 1 m, comprised of granular
material and a geomembrane cover (See Section 4.2.2.2 for discussion on the cell for WTP process residuals).
The cap will be graded to promote positive drainage. The landfill cap grades will be constructed to blend in with
the surrounding topography, with maximum elevations lower than the bedrock outcrop to the east of the NonHazardous Waste Landfill location. Perimeter ditching will then divert surface runoff water away from the landfill.
The site will be graded in accordance with the overall surface water design (refer to CRP Section 5.5 [CIRNAC
and GNWT 2019a]) and to match existing topography. The inclusion of a geomembrane in the cap will help
reduce the potential for surface water infiltration into the inert infrastructure waste.
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4.2.2.2

Water Treatment Plant Process Residuals Cell

As explained in more detail in the Water Management and Monitoring Plan (CIRNAC and GNWT 2019b) and
Section 5.8 of the CRP (CIRNAC and GNWT 2019a) a new WTP will be constructed to treat water drawn from
the mine pool. The WTP will produce a continual waste stream of process residuals which include sludge and
filter media, which will require disposal. It is anticipated that water treatment will be required for the life of the
project (100 years; MVEIRB 2013), and therefore extend to the end of Phase 3 of the project.
The WTP wastes will be generated long beyond the time period that the non-hazardous infrastructure waste cell
will be open and operated. As a result, a separate cell will be constructed specifically for the WTP process
residuals. The WTP process residuals cell will be adjacent to the non-hazardous infrastructure waste cell, with a
shared berm between the two cells. Testing to date has indicated that the existing ETP waste stream is
non-hazardous (AECOM 2017; refer to section 4.1.4). Therefore, this cell will be designed and operated as
a non-hazardous waste landfill, similar to the non-hazardous waste infrastructure cell.
The WTP process residuals cell will be constructed with base grades that direct contact water drainage to a
collection sump. As with the non-hazardous infrastructure waste cell, the collection sump will be monitored
regularly during operations and water will be pumped out as required, much the way the sumps are being
managed during existing conditions. A temporary cover will be placed over the WTP process residuals cell to
keep precipitation away from the WTP process residuals. This cover will also be used to direct surface water
from the waste to the collection sump. A final cover will be placed over this cell at the end of the project life (CRP
Section 5.10 [CIRNAC and GNWT 2019a]). Groundwater monitoring will be the same as completed for the
non-hazardous infrastructure was cell; refer to Section 4.3 for monitoring details.
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4.2.3 Chamber 15 and Frozen Zone of B1 Pit – Arsenic-Contaminated Wastes
The chosen method for disposal of arsenic-impacted wastes which exceed the guideline of 2.5 mg/L of
leachable arsenic is to freeze this waste underground. All arsenic-contaminated wastes that meet this criterion
will be placed within Chamber 15, the frozen zone of B1 Pit, or other suitable frozen zone (refer to
Section 4.2.4). This includes all arsenic contaminated wastes currently stored in the shipping containers at the
MSA and other containers at the Northwest Pond Temporary Hazardous Waste Storage Area (Section 3.2).
Wastes buried in the tailings will remain in place. Shipping containers will be either recycled or placed in the
Non-Hazardous Landfill (Section 4.2.2).
Chamber 15 is an underground chamber previously constructed for the storage of arsenic trioxide dust while the
mine was in operation. However, arsenic trioxide dust was never deposited in this chamber and it remains
empty. B1 pit is one of the open pits on-site that remains from historic mining operations.
The same criteria for containment of the arsenic trioxide dust in underground stopes and chambers will be
applied to the waste deposited in Chamber 15 (and the frozen zone of B1 Pit); the containment of arsenic dust is
achieved by developing a shell of frozen bedrock or fill at a target temperature of -5°C or colder, measured over
a distance 5 m around and below all mine workings. Freezing will be achieved through the installation of passive
thermosyphon technology. This program is fully explained in the CRP Section 5.2 (CIRNAC and GNWT 2019a).
Additional details for waste disposal in Chamber 15 and B1 pit will be provided in the final design for disposal of
highly contaminated arsenic waste, as part of a Design and Construction Plan(s). The information in this section
will be updated once Design and Construction Plan(s) are approved.

4.2.4 Open Pits and TCAs for Mineral Material Disposal
As discussed in Section 4.1.3, over 1.2 million m3 of contaminated mineral materials will be excavated and
require on-site disposal (Table 4-1). Various alternatives were considered for the final disposal of contaminated
mineral materials, the majority of which are arsenic contaminated, but have a lower level of contamination than
materials being placed in the frozen zone. The chosen disposal solution for contaminated materials is disposal
into open pits, the TCAs, or combinations thereof.
The TCAs have enough available space for disposal of the identified volume of contaminated materials
(including relocation of the South Pond, see Section 5.6 of the CRP [CIRNAC and GNWT 2019a]), though there
is limited contingency if all contaminated materials go in the TCAs. Disposal of arsenic-contaminated mineral
wastes in the open pits was identified as an additional option for contaminated material placement because the
GMRP has decided to partially or completely backfill the pits to address feedback received from affected parties
during the Surface Design Engagement (SDE) process (CRP Section 5.4; SRK 2016; CIRNAC and GNWT
2019l).
Seven (7) of the open pits were considered candidates for waste disposal. As described in CRP Section 5.3.4,
an evaluation of the pits has identified that A1, B1, and B2 are good candidates for the placement of
contaminated material for the following reasons (CIRNAC and GNWT 2019a):
•

A1 Pit is large and can hold a significant volume of material in one consolidated area.
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•

The risk of overtopping of A1 Pit should a Baker Creek flood occur, is lower than other pits.

•

A1 Pit is near Baker Creek but further set back from the creek than A2 Pit, so poses a marginal reduction in
risk of surface contamination.

•

B1 Pit is also a good candidate for contaminated fill as it will be partially frozen, and contaminated granular
fill placed there would have less contaminant loading to minewater than if it was placed in other pits (see
Section 4.2.3 for discussion of B1 pit).

•

B2 is also a good candidate given its location, size and geotechnical stability. This pit will be used as a
potential option, should additional capacity be required.

Contaminated soils will be transported and dumped with haul trucks. End dumping will not be employed; the
material will be placed with dust control measures in place. Where possible and safe, compaction of pit
contaminated soils will be carried out to reduce the potential for settlement and future maintenance requirements
of pit fill materials.
All contaminated materials placed in the pits will be covered with a cap. The TCAs will be covered with an
engineered cover once all contaminated materials have been placed (refer to CRP Section 5.4 for more details
on disposal of soils in pits [CIRNAC and GNWT 2019a]).

4.3 Monitoring During Remediation
Environmental and structural monitoring of waste management facilities will be conducted according to the
Long-Term Monitoring Program (LTMP), to be implemented throughout the life of the project (Figure 4-7).
This program includes provisions for quality assurance and quality control, legal compliance, audits and
inspections, etc. The LTMP will be implemented for the duration of the GMRP as remediation of various
components is completed.

4.3.1 Non-Hazardous and Hazardous Waste Monitoring
Inventory control of existing non-hazardous and hazardous waste materials will be managed on-site by a
dedicated waste management contractor (SCMC) procured by the MCM. The level of work required for
monitoring during remediation to manage wastes is anticipated to increase significantly from Phase 1
(Section 3.3).
Non-hazardous waste monitoring to be completed by the SCMC will include:
•

Monitoring of domestic waste storage areas prior to shipment off-site to ensure mitigations are in place to
avoid the attraction of wildlife and that wastes are sorted correctly for pick-up and off-site disposal.

•

Monitoring of handling and proper disposal of non-hazardous infrastructure wastes and other debris in the
non-hazardous landfill once constructed.
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Hazardous waste monitoring during remediation will either be completed as part of the existing SCMC contract
or as part of the requirements for each Design and Construction Plan (Section 7). Monitoring of waste during
remediation is split into:
•

Proper handling, storage, and off-site shipment of used hazardous materials at the site

•

Proper sorting and disposal of arsenic-contaminated non-mineral wastes in Chamber 15 or B1 pit
(as determined in final design).

Weekly inspections during active waste placement and, at minimum, monthly inspections during all other periods
will be completed by the responsible contractor(s). The MCM Health & Safety Manager is responsible for formal
inspection of hazardous waste storage areas, fuel storage, dispensing pumps and pipelines. Visual inspections
of tanks and associated pipelines are conducted weekly, or more frequently, if necessary (CIRNAC and GNWT
2019j). The inspection frequency will be determined by the current legislation, licenses and permits and as per
best management practices. Methods for conducting inspections and records of completed inspections will be
submitted to the MCM by the responsible contractor(s). These records will be verified and kept by the MCM
onsite. Inventory control and reconciliation records will be kept on-site and available for presentation to an
Inspector upon request. Inventory control and reconciliation records will then be archived after one (1) year and
stored on-site for reference if, and when, required.
Inspections will verify that:
•

Appropriate wastes are stored at each approved temporary storage site

•

Recyclable materials are segregated from waste

•

Wastes are identified, labelled and packaged according to this plan and WHMIS/TDGR

•

Packaging is intact and wastes are not exposed to the elements

•

Areas are fenced and not being used for other purposes

•

Any other conditions required in licences and permits are being satisfied

•

Any releases of hazardous materials are recorded, cleaned-up and reported in accordance with the Spill
Contingency Plan and GNWT Spill Reporting Requirements (CIRNAC and GNWT 2019g).

•

All records will be made available to the inspector upon request.

Hazardous waste shall only be handled by certified workers or contractors and shall strictly follow the
procedures as stated in this plan and the standard operating procedures. A detailed list of hazardous wastes
generated at site are reviewed and updated annually. MCM specific requirements developed during Phase 1 on
handling hazardous wastes will continue to apply through all Phases of the project. These will be maintained in
the MCM Standard Operating Procedure (SOP) for hazardous waste handling. This will be updated through the
life of the project to reflect changing site conditions, as is necessary. Compliance with environmental laws,
regulations and guidelines, as well as the GMRP Environmental Policy (Section 1.3.2 and Appendix A), will be
monitored through inspections and communications with regulatory authorities.
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All SDS documents for hazardous materials required to support remediation activities will be managed and
maintained throughout the project as outlined in Section 3.3. Any changes in record management will be
updated as necessary. Additionally, all MCM responsibilities regarding receiving and shipping hazardous
materials and spill reporting requirements (CIRNAC and GNWT 2019g) will apply throughout all Phases of the
project.

4.3.2 On-Site Non-Hazardous Landfill Monitoring
Monitoring of the landfilled wastes will include routine inspections of the containment berms, landfill caps and the
surrounding drainage ditching. If deficiencies are noted, repairs and improvements will be completed in areas
that show signs of erosion or settlement (erosion-specific monitoring and management details will be provided in
the Design and Construction Plan for the Non-Hazardous Waste Landfill; Section 7.0).
Water quality and quantity will be tested to demonstrate proof of containment and confirm that there is no
detrimental impact to the environment from the landfilling of non-hazardous waste and WTP process residuals.
Additional water monitoring information is provided in the Water Management and Monitoring Plan (CIRNAC and
GNWT 2019b) and the Surveillance Network Program (SNP; CIRNAC and GNWT 2019c).
Management and monitoring of the TCA’s is detailed in the Tailings Management and Monitoring Plan (CIRNAC
and GNWT 2019f) and the SNP (CIRNAC and GNWT 2019c).
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Technical Review Committee (TRC)
Long‐term Monitoring Program
(LTMP) Representative

Environmental Monitoring documents and
associated data are provided to the TRC for
technical review.
Environmental monitoring to be implemented
under the MCM contract through an
Environmental Coordinator (through separate
sub‐contracts).

Structural Monitoring documents
and associated data are provided
to the TRC for technical review.

Results of activity specific monitoring are provided to the LTMP Representative
and are circulated to the Environmental and Structural Monitoring Components
for information purposes; some results may be used to inform on‐going
monitoring.

Structural monitoring to be
implemented under the MCM
contract (through separate sub‐
contracts).

ACTIVITY SPECIFIC MONITORING
Additional monitoring associated with specific project activities
(e.g., construction monitoring, drilling program)










LTMP ‐ ENVIRONMENTAL MONITORING COMPONENT
Surveillance Network Program (SNP)(1, 2,3)
Operational Monitoring Program (OMP)(1, 2,3)
Metal and Diamond Mining Effluent Regulations (MDMER) including
Environmental Effects Monitoring (EEM)(2,4)
Aquatic Effects Monitoring Program(4)
Wildlife & Birds(2)
Air Quality Monitoring Program (AQMP)(2,5)
Noise(6)
Hydrology

ADDITIONAL FUNCTIONS OF LTMP
1. Contributing to on‐going tracking of regulatory compliance
2. Tracking of other external studies and monitoring programs
 Research Programs (e.g., CIMP)
 Community Monitoring (e.g., community‐based water monitoring program)
3. Linkages to other internal studies and monitoring programs
 Research Programs (e.g., CIMP)
 Community Monitoring (e.g., community‐based water monitoring program)

Final documents and data for
Environmental and Structural
Monitoring Components are
maintained within the LTMP.
Information will be made
available between components
to inform on‐going monitoring,
as appropriate.











LTMP ‐ STRUCTURAL MONITORING COMPONENT
Freeze
Dams and Seeps(2)
Landfill
Pit Stability(2)
Tailings Covers
Underground Structures(2)
Above‐ground Structures (includes material storage areas)(2)
Baker Creek (icing, flow, beavers)(2)
Minewater(2,3)

Notes:
(1) SNP and OMP include surface water, groundwater and underground minewater aspects.
(2) Indicates an existing monitoring program that is considered active; however, modifications to the existing program may be required in the future.
(3) It is assumed all underground minewater chemistry samples will be completed under the OMP, except for new submersible pumps in Akaitcho area
(and eventual new C‐shaft pumps), which will be SNP stations. Bulkhead water balance monitoring is completed under the Structural Monitoring
Component.
(4) AEMP is anticipated to include water quality, sediment quality, benthos, fish health and possibly plankton. Water quality, sediment quality,
benthos and fish health are also included in the MDMER/EEM program. It is anticipated that AEMP and MDMER/EEM will be harmonized.
(5) AQMP under LTMP includes Site perimeter and community stations; additional activity‐specific monitoring is completed as required.
(6) A formal noise monitoring program is not anticipated to be required long term, but may be necessary during implementation of specific
remediation activities.
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PHASE 3 – POST-CLOSURE MONITORING AND MAINTENANCE

Remediation is anticipated to take 10 years to complete. The post-closure phase is set to commence in 2031.
As stated in Section 1.3, Phase 3 of the GMRP is defined as the period following completion of all remediation
activities and when long-term monitoring and maintenance on the site begins (Figure 5-1).
The GMRP anticipates on-going waste management will be required in support of long-term site activities
beyond 2031, albeit at much reduced volumes for the most part. Anticipated waste streams during Phase 3
include:
•

Treatment of minewater is anticipated to be needed for the life of the project (i.e., 100 years; MVEIRB 2013;
refer to the Water Management and Monitoring Plan for more information [CIRNAC and GNWT 2019b]);
therefore, WTP process residuals will continue to be generated and placed in the process residuals cell of
the Non-Hazardous Waste Landfill (Section 4.2.2.2).

•

Used hazardous materials in support of on-site monitoring and maintenance activities will likely require
continued management, but at a greatly reduced volume. Further, depending on the contract mechanisms in
place, any waste solvents or hydrocarbons may become the responsibility of the contractor and therefore
managed off site instead of on-site as is completed in Phase 1 and 2; all used hazardous materials on-site
will continue be shipped off-site for proper final disposal.

•

Any domestic wastes from staff operating the WTP and any on-site monitoring or maintenance work will
require management; these wastes will be shipped off-site for disposal.

•

Sewage generated from bathrooms and showers located in the WTP facility.

All wastes, except for the WTP process residuals, will be disposed of off-site during Phase 3. Details of waste
management during the Phase 3 Post-closure monitoring and maintenance will be further developed as the
GMRP nears the end of Phase 2.
Once the process residuals cell of the WTP is full, Phase 2 is complete, or in the event that water treatment is
determined to no longer be needed, a final cap will be placed over the process residuals cell. It is anticipated to
be of the same design as the non-hazardous infrastructure waste cell cover; constructed of granular material
and a geomembrane. The permanent cap will be graded to promote positive drainage away from the cap. The
landfill cap grades will be constructed to blend in with the surrounding topography, with maximum elevations
lower than the adjacent infrastructure waste cell (Section 4.2.2.1).
Monitoring of all waste storage areas will continue into post-closure. Should hazardous materials be stored
on-site prior to off-site disposal, monitoring of these areas will continue as per applicable legislation (refer to
monitoring sections 3.3 and 4.3 above).
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A Post-Closure Monitoring and Maintenance Plan (PCMMP) is required to be submitted prior to entering a state
of post-closure (CIRNAC and GNWT 2019h). This PCMMP will provide a detailed description of all
management, anticipated maintenance, and monitoring that will continue post-closure (MVLWB 2013a), linking
required monitoring and maintenance to the GMRP Long-Term Monitoring Program (LTMP). It is fully expected
that the MVLWB and its reviewers will provide input on a post-closure management plan once Phase 2 nears
completion and throughout Phase 3. The PCMMP will be for MVLWB approval.
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CONTINGENCIES

The MVLWB letter of submission requirements issued to the GMRP after the Environmental Assessment
(MVLWB 2014) and the MVLWB Standard Submission Guidelines (MVLWB 2013b) require contingency
scenarios to be included in all management plans. Contingencies are defined by the MVLWB as a description of
how the results of monitoring will be linked to those corrective actions necessary to ensure that a component
continues to meet objectives, applicable policies, and is operating as designed.
The GMRP maintains an internal risk registry. This registry identifies all existing potential risks associated with
the site, and ranks them for acceptability. Risks may be associated with aging infrastructure, weather events,
or other management concerns. Risks are tracked and managed through monitoring programs and
implementation of mitigations. Risks that are deemed unacceptable are addressed. Good examples of past
responses to unacceptable risks, are the demolitions of the Roaster Complex, A-Shaft headframe, and C-Shaft
headframe; infrastructure monitoring deemed these buildings to have an unacceptable level of risk to human
health and the environment and they were, therefore, deconstructed prior to more serious consequences
occurring, such as structure collapse.
The GMRP has developed contingency scenarios for each management plan based on identified potential risks.
In following the Board’s definition for contingency and following the methods implemented to date in managing
risks, each contingency scenario outlines:
•

a risk statement – a risk identified at the site; each management plan includes risks specific to the area of
management;

•

the phase(s) of the GMRP it applies to (Refer back to Section 1.3 for Phase Discussion);

•

mitigations and monitoring undertaken regularly to monitor the identified risk;

•

an action level – the point at which the contingency scenario is initiated; and

•

a contingency or response – what the GMRP will do should an action level be reached for a specified
contingency.

In addition to the known existing risks and contingencies, the GMRP is completing a Quantitative Risk
Assessment (QRA; ongoing at the time of submission). The QRA is working to identify all the potential risks that
will remain at the site after remediation is complete. It will also identify the level of risk associated with each (low,
medium, or high). Contingency scenarios will be developed for the risks identified in the QRA once complete.
Risks will be updated in each management plan, as is relevant, moving forward.
Appendix D includes a table of contingencies specific to waste management and monitoring. These scenarios
and corresponding proposed action levels and responses are currently in draft form. Updated contingency
scenarios will be provided with the updated management plans after issuance of the Water Licence.
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7
REPORTING AND PLAN REVIEW
7.1 Reporting
In accordance with the Annual Water Licence reporting requirements, the GMRP will submit a summary of waste
management and monitoring activities conducted during the previous calendar year, in accordance with this
Waste Management and Monitoring Plan, once approved. The Annual Water Licence Report provides a holistic
summary of all on-site activities throughout the entire year. It helps to identify how different actions taken with
respect to waste management, may have impacts on other on-site monitoring and management, such as water
management (Refer to Section 1.3.4 for linkages to other plans).

7.2 Required Review and Updates
The existing waste management practices have been reviewed by stakeholders and approved by the Board in
previous management plans, including the waste management plan submitted for Site Stabilization activities
MV2012L8-0010 (AANDC 2014) and the UBC Bridge repair MV2017L8-0006 (INAC and GNWT 2017).
The planned waste management facilities for remediation have been proposed in the CRP, which has been
provided to affected parties as a part of pre-engagement. In addition, Section 5.12 in the CRP provides a highlevel outline of all management and monitoring planned for each phase of the GMRP (CIRNAC and GNWT
2019a). This Waste Management and Monitoring Plan has been submitted as a supporting document to the
GMRP Post-EA Information Package. The GMRP is requesting that Phase 1 of this plan be approved
conditionally upon licence issuance; an updated version will be submitted within 90 days of Water Licence
issuance if updates are needed based on the outcomes of the proceedings. Ninety days prior to commencement
of Phase 2, the GMRP will submit an updated Waste Management and Monitoring Plan for review and approval
prior to commencement of remediation activities.
Once the water licence is issued, standard conditions require annual reviews of all management plans; should
updates be necessary, an updated plan is to be submitted to the MVLWB for public review and approval. For the
GMRP specifically, it is anticipated that management and monitoring plans will require update on a regular basis,
in response to updated information provided in Design and Construction Plans.
The schedules for content of Design and Construction Plans, proposed in the draft Water Licence require the
following monitoring and contingency information to be provided for all closure activities or constructed
components implemented on-site (part of Schedule 3, Conditions 1-3):
Design and Construction Plan Components related to Management and Monitoring Plans
•
monitored components;
•
sampling locations, parameters measured, and sampling frequency;
•
reference to any associated monitoring program, including where and how
Activity-specific monitoring and
results will be analyzed and reported;
mitigation details for the Construction
•
an explanation of how proposed monitoring will assess the risks identified in
period and the postSchedule 3, Condition 1(g);
Construction/adaptive management
•
linkages to applicable closure objectives and criteria;
and monitoring period.
•
linkages to existing management and monitoring plans and programs; and
•
any other monitoring details required to monitor and mitigate impacts to the
Receiving Environment.
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Design and Construction Plan Components related to Management and Monitoring Plans
A description of contingency
•
Identified risks related to achievement of the closure or performance criteria;
activities that will be undertaken if
monitoring results show that
•
A threshold or action level which defines the point at which monitoring
Engineered Components are not
indicates a response is necessary; and
meeting closure criteria or are not
•
The proposed response to be implemented if threshold exceeded.
satisfying performance criteria.

In addition, final closure criteria are to be proposed, if needed; operational requirements and any anticipated
maintenance, is to be outlined, design details, construction considerations including a QA/QC, and any
applicable background information must be included. For a full review of schedule details refer to Part E of the
proposed Water Licence.
Once construction is completed, Construction Completion Reports and Performance Assessment Reports must
be submitted, developed in accordance with the Reclamation Completion Report requirements in the MVLWB
(2013) Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in the
Northwest Territories and outlined in Part E of the Proposed Water Licence. In addition to Guideline
requirements, these two reports have been developed to allow the GMRP to propose updates to monitoring,
contingencies, and maintenance requirements, if needed. Any updates require Board approval prior to
implementation.
Figure 7-1 depicts the connection between these three construction-related plans and management and
monitoring plans. In consideration of the information to be provided in Design and Construction Plans
and Construction Completion Reports, several sections of this management plan may be updated as the GMRP
progresses through remediation including:
•

Waste streams; specifically, waste volumes

•

Details regarding waste storage and disposal sites

•

Monitoring details

•

Contingencies

Once updated, plans will be submitted to the Board. Any management and monitoring details not approved by
the Board in the Design and Construction, Construction Completion reports, or Performance Assessment
Report, requires Board approval. A conformity table which outlines all updates will be included in each new
version being submitted to assist with review and approval.
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FIGURE 7-1: LINKAGES BETWEEN CRP, CONSTRUCTION-RELATED PLANS, AND MANAGEMENT AND
MONITORING PLANS
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Content in Post-EA Information Request (MVLWB 2014)
A Waste Management Plan is a central document:
i.
Describing waste management in general;
ii.

Describing the management of several specific waste streams in detail
including:
a. Sewage

Sections 2, 3.1, 4.1

c.

Solid waste

Sections 2, 3.1, 4.1

d.

Practices of incineration if applicable

n/a

e.

Handling/storage of hazardous waste; and

Sections 3.1, 3.2, 4.1, 4.2

iv.

The main body of the management plan should contain information regarding
operation and management of the facility including, for example:

Section 2, and throughout
Section 3, 4

a.

A summary with appropriate maps or diagrams, of the facility and all
waste streams that report to it or from it.

Sections 1.2, 3, 3.2, 4, 4.2

b.

A complete description of the operational procedures for the facility

Sections 3 and 4; more info to
be provided for Phase 2 in
Design and Construction Plans
and future versions of this Plan.

c.

A description of the waste and water management procedures for the
facility

Sections 3 and 4; more info to
be provided for Phase 2 in
Design and Construction Plans
and future versions of this Plan.

The section on monitoring and evaluation should contain:
a.

Information regarding monitoring and inspection;

Sections 3.3, 4.3

b.

Details of the proposed monitoring plan for the facility to ensure that it
is operating as designed (i.e., there should be a link to a design plan)
including rationale. Monitoring in this sense includes, as appropriate,
monitoring or inspection for water quality/quantity of seepage or runoff, geotechnical or thermal stability, etc.

Sections 3.3, 4.3; more info to
be provided for Phase 2 in
Design and Construction Plans
and future versions of this Plan.

c.

Linkages to other monitoring plans if applicable.

Section 1.3.4, and throughout 3
and 4.

The section on Contingencies should contain:
a.

vii.

Sections 2, 3.1, 4.1

Hydrocarbon contaminated soil

Summarizing other waste streams and related infrastructure with references to
separate additional plans like waste rock management infrastructure, etc.

vi.

Section 2

b.

iii.

v.

Corresponding Section in
Management Plan

A description of how the results of monitoring will be linked to those
corrective actions necessary to ensure that the facility continues to
meet the objectives of the Policy and is operating as designed.

If the management of the specific waste type or facility differs depending on
the project phase (i.e., construction, operations, closure, reclamation, etc.)
describe these differences in each of the plan sections.

Section 6, Appendix D

Phases described in
Section 1.3.1; details
throughout sections 3, 4, 5
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Content in MVLWB Guidelines for Developing a Waste Management Plan (MVLWB
2011)
i.

ii.

iii.

iv.

Corresponding Section in
Management Plan

Introduction
a.

Company name, site name, and location

Section 1.1

b.

Effective date of plan

Upon Board approval

c.

Environmental Policy

Section 1.3.2 and Appendix D

d.

Purpose and Scope (including goals and objectives)

Section 1.3

e.

Description of Project

Sections 1.1, 3, 4 and 5

f.

Proposed location for waste management activities, on a map

Figures 1-2, 4-5, 4-7

g.

Description of site

Sections 1.1, 1.2

h.

Waste management hierarchy

Section 2.1

Identification of Waste Types
a.

Description of characteristics

Sections 2.1, 3.1, 4.1, 5

b.

Description of the source of generation

Sections 2.1, 3.1, 4.1, 5

c.

Estimation of volume/mass to be produced

Sections 2.1, 3.1, 4.1, 5

d.

Potential environmental effects

Sections 3.1, 4.1

Management of each waste type
a.

Description of the activities involved in management from generation
to disposal.

Sections 3.1, 3.2, 4.1, 4.2, 5

b.

Rationale for the method that will be employed to manage each
waste type

Sections 3.1, 3.2, 4.1, 4.2, 5

Infrastructure required for waste management
a.

Demonstration of waste containment

b.

Engineering design report, with supporting engineered drawings of
life stages

c.

Any studies

d.

Operation and maintenance plan, if applicable

Not available Phase 1; more
info to be provided for Phase 2
in Design and Construction
Plans and future versions of this
Plan.
Not available for Phase 1; more
info to be provided for Phase 2
in Design and Construction
Plans and future versions of this
Plan.
Discussed throughout; more
info to be provided for Phase 2
in Design and Construction
Plans and future versions of this
Plan.
Will be provided for Phase 2 in
Design and Construction Plans,
if applicable and appended to
future versions of this Plan.
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APPENDIX B
Contact Information for Main Construction Manager Employees
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Role

Name

Company

Responsibility

Mine Manager

Doug Hayes

Parsons

Senior Project Manager

Dayal Madhavan

Parsons

403-620-1588

General Superintendent

Daniel Mathes

Parsons

403-607-0648

Underground Superintendent

Mark Schmaltz

Parsons

Environmental Manager

Carolina Mora

Parsons

Health and Safety Manager

Lex Lovatt

Parsons

867-669-3719

Security Manager

Lex Lovatt

Parsons

867-669-3719

Economic Development Manager

Louie Azzolini

Parsons

867-688-0655

867-669-3715
867-688-1036

867-669-3704
867-688-3297
867-669-3725
867-688-3352
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Giant Mine Remediation Project Environment, Health & Safety, and Community Policy
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GIANT MINE REMEDIATION PROJECT
ENVIRONMENT, HEALTH, SAFETY AND COMMUNITY POLICY

Policy Owner:

Environment, Health, Safety and Community Manager

Approval Date:

February 2014

Preamble:
As committed to in the Developer’s Assessment Report and during the Environmental Assessment Public
Hearings, the Giant Mine Remediation Project (GMRP) will develop and implement an “Environmental
Management System” that conforms with the requirements of ISO 14001 – the international Environmental
Management Standard. Based on best practice in public sector operations and the mining sector, the GMRP has
expanded the scope of the management system to include safety and community aspects. This policy was
developed with input from engaged stakeholders and will guide the management of environment, health and
safety and community aspects and issues for the duration of the project.
Purpose:
This Policy sets commitments for the management of environment, health and safety, and community (socioeconomic and engagement) for the Giant Mine Remediation Project (GMRP). These commitments will guide the
development and implementation of an integrated Environmental, Health, Safety and Community (EHSC)
Management System that describes planning for, execution and continuous improvement of the environmental,
health and safety, and community management and performance of the GMRP.
Policy Statement:
The GMRP is committed to:
•
•
•
•
•

Protecting the environment and the health and safety of its employees; contractors and the general
public;
Engaging meaningfully with stakeholders;
Delivering local social and economic benefits; and
Being a recognized leader in EHSC management among public environmental remediation projects.
To this end, GMRP will act in a manner that minimizes its negative impacts, maximizes its positive
benefits, and continually seek ways to improve its performance.

Overall Commitments
In order to achieve these objectives, the GMRP is committed to the following:
•
•
•

The GMRP will plan and execute in a manner that respects and cares for people and the environment.
The GMRP will comply with all applicable environmental, health and safety, and community (socioeconomic and engagement) regulatory, policy and other requirements.
The GMRP will apply best management practices including best available technology and processes for
environmental protection and public safety.
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•

The GMRP will promote a project-wide culture committed to continual improvement in environmental,
health and safety, and community guided by the EHCS Management System.

Environment Commitments
•
•
•
•
•
•

The GMRP will continually evaluate and apply ways to responsibly govern the use of its resources and
reduce its negative impacts on air, water, land resources and biodiversity.
The GMRP will minimize harmful releases of air contaminants, dust and halocarbons, and hazardous
materials/dangerous goods.
The GMRP will minimize waste.
The GMRP will minimize disturbance or damage to heritage buildings, and Aboriginal archeological and
burial sites
The GMRP will minimize harmful water and sediment discharges.
The GMRP will minimize disruption or damage to flora and fauna.

Health and Safety
The GMRP will achieve excellence in health and safety performance through a zero harm target for employees,
contractors and the public.
Community
The GMRP will develop collaborative and mutually beneficial relationships with its stakeholders, and deliver local
social and economic benefits.
•
•
•
•

The GMRP will communicate effectively with the public regarding the nature and status of the project.
The GMRP will meaningfully engage with stakeholders to address concerns and ensure that community
land use expectations and traditional knowledge have been considered in closure planning.
The GMRP will implement strategies to maximize the economic opportunities for Northerners and local
Aboriginal people through employment and procurement.
The GMRP will respect the rights of Aboriginal peoples.

Persons Affected:
This Policy applies to Federal and Territorial employees and contractors of the GMRP as well as visitors to the
GMRP's operations. The GMRP will foster a culture that encourages safe, healthy and environmentallyresponsible behaviour by clearly defining the responsibilities of all employees. Proactive employee involvement
in these efforts will be encouraged.
Roles and Responsibilities:
Overall responsibility for the EHSC Policy rests with the Project Leader, Assistant Deputy Minister (ADM)
Northern Affairs Program.
The Management Board exercises due diligence with respect to this Policy through regular review, discussion
and endorsement of EHSC Management Systems, strategies and action plans, as well as performance, incident
and audit reports.
The AANDC Giant Mine EHSC Manager is responsible for establishing and maintaining the practices, guidelines
and internal controls pertaining to this Policy.
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All Project Employees are required to adhere to the principles of this Policy and will actively promote its adoption
by contractors, suppliers, partners and agents.
Policy Context:
This policy is intended as functional guidance at the project level. It is ultimately subservient to existing policies
and authorities in place at departmental and government-wide levels.
This Policy is guided by AANDC’s CSP Contaminated Sites Management Policy (2006), Northern Contaminated
Sites Program EHS Management Policy, and the Developer’s Assessment Report as well as the AANDC’s
Sustainable Development Strategy.
Commitments are guided by the critical strategic planning documents for the GMRP including the Project
Charter, Project Execution Plan (PEP), and Performance Measurement Strategy, which is part of the PEP.
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Risk
Statement
Over Capacity
Case Chamber 15

Relevant
Phases
2

Over Capacity
Case - Landfill

2

Over Capacity
Case - WTP
residuals

2

Structure
Collapse
produces
unanticipated
wastes

1-2

Mitigations/Monitoring
•Monitoring of waste
disposal and remaining
volumes as waste is
placed
•Ensuring waste is
placed appropriately
•Appropriate
calculations of capacity
against existing
volumes
•Monitoring of waste
disposal and remaining
volumes as waste is
placed
•Ensuring waste is
placed appropriately
•Appropriate
calculations of capacity
against existing
volumes
•Monitoring of waste
disposal and remaining
volumes as waste is
placed
•Ensuring waste is
placed appropriately
•Appropriate
calculations of capacity
against existing
volumes
•Building inspections
(conducted annually)

Initiation Point of
Contingency
•When monitoring,
waste placement,
or calculations
indicate space is
insufficient

Contingency/Respons
e
•Use identified
alternative locations of
B1 pit or drifts which will
be in freeze zones

Link to Other
Plans
Freeze

•When monitoring,
waste placement,
or calculations
indicate space is
insufficient

Expansion of landfill to
the North

Structural and
Geotech

•When monitoring,
waste placement,
or calculations
indicate space is
insufficient

•Expansion of landfill to
the North •Possibility of
City of Yellowknife or
other waste receiver to
receive residuals

Water

•Risk of structure
collapse is deemed
high

•Stabilize or plan for
demolition of building

T
F

A
R
D

H&S, Dust,
water (if waste
lands in water)
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APPENDIX E
Standard Operating Procedures for Waste Management
SOPs to be provided in future versions of the Plan, after licence issuance.
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