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Crown-Indigenous Relations
and Northern Affairs Canada

Relations Couronne-Autochtones
et Affaires du Nord Canada

PO BOX 1500
YELLOWKNIFE NT X1A 2R3
April 1, 2019

Mavis Cli-Michaud
Mackenzie Valley Land and Water Board
7th Floor, 4910-50th Avenue
PO Box 2130
Yellowknife, NT X1A 2P6
Re: POST-EA INFORMATION PACKAGE FOR WATER LICENCE MV2007L8-0031 AND
CORRESPONDING LAND USE PERMIT APPLICATION FOR REMEDIATION OF THE
GIANT MINE SITE
Dear Mavis Cli-Michaud:

Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) is pleased to submit
the attached Post-EA Information Package to the Mackenzie Valley Land and Water Board
(MVLWB) in application for Water Licence MV2007L8-0031 and a corresponding land use
permit, on behalf of the Giant Mine Remediation Project (GMRP) Team. An update to the
original Type A Water Licence Application form is provided within this submission and a
land use permit application is included. The GMRP understands the land use permit process
will be aligned with the water licence proceeding as per paragraph 22(2)(b) of the
Mackenzie Valley Land Use Regulations.
The GMRP Team consists of the co-proponents, CIRNAC and the Government of the
Northwest Territories (GNWT); it is supported by the federal department of Public Services
and Procurement Canada (PSPC). While CIRNAC will ultimately be responsible for
compliance with the identified water licence and land use permit, and any approved
amendments, the proposed remediation work and site management will be conducted by
private sector contractors procured through the Main Construction Manager (MCM).

This application is for remediation and long-term management of legacy impacts from the
Giant Mine. The Giant Mine Site (the Site) is situated within the municipal boundary of the
City of Yellowknife, approximately 5 km north of Yellowknife’s city centre at the north end
of the North Arm of Great Slave Lake; it is on Commissioners Land. It is anticipated that
remediation will commence in 2021, pending issuance of a water licence and approval of
applicable plans, and take approximately 10 years to complete. Long-term maintenance and
monitoring will then follow for the life of the Project, i.e., 100-years as defined by the
MVEIRB during the EA.
The Giant Mine operated as a gold mine for over half a century before being deemed
orphaned and abandoned; it was transferred to CIRNAC (then DIAND) in 1999. Historical
mining activities have left extensive impacts within the GMRP Boundary (62°32’035” N,
114°23’028” W and 62°28’045” N, 114°18’036” W) including 237,000 tonnes of arsenic
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trioxide in underground stopes and chambers, contaminated soils, tailings ponds,
underground mine workings, open pits, and deteriorating site infrastructure.

In 2007, CIRNAC submitted Water Licence Application MV2007L8-0031 to the MVLWB for
remediation of the Site. In review of the application, the City of Yellowknife referred the
GMRP to Environmental Assessment (EA). The Mackenzie Valley Environmental Impact
Review Board (MVEIRB) issued its Report of Environmental Assessment and Reasons for
Decisions for the GMRP on June 20, 2013, which included a list of 26 EA Measures. In
addition to the 26 EA Measures issued, 16 EA Suggestions were also made by the MVEIRB in
support of concerns identified, for a total of 42 items to be addressed or considered by the
GMRP. Several of the EA Measures require completion prior to receiving regulatory
approvals. The Minister of CIRNAC approved the final EA Measures, including modifications
to nine of the 26 EA Measures, on August 11, 2014. This concluded the EA process.

Since 2014, the GMRP has made considerable progress on the EA Measures and Suggestions
and is now submitting the required Post-EA Information package as defined by the MVLWB
in its letter dated August 20, 2014. This will reactivate the Type A water licence process
that commenced in 2007. The intention of this application is to bring the Site as a whole
under the regulation of the MVLWB through achievement of a site-wide water licence and
land use permit. The strategy employed by the GMRP in submission of this application is the
provision of a strong Closure and Reclamation Plan (CRP), along with supporting site-wide
management and monitoring documentation, with the understanding that many of the
remediation details will be finalized during the term of the licence.
The Post-EA Information Package includes the proposed CRP, an updated project
description, a proposed water licence and land use permit, an effluent quality criteria
report, and a preliminary screening document, which discusses changes since the EA.
Management and monitoring plans and programs that cover the three phases of site
remediation are also included within the package. These documents are combined into four
volumes. A document map of the information submitted as part of the Post-EA Information
Package has been appended to this cover letter. This document map is a tool to orient the
MVLWB and affected parties and facilitate locating specific information within this
submission.

Many supporting studies and investigations have been completed in development of these
documents and are referenced throughout the Post-EA Information Package. All referenced
studies completed by the GMRP can be found in the Reference Library on SharePoint
through this link:
https://pspcspacrpbi.sharepoint.com/:f:/s/GiantPublic/Ei1YtKH3GfVBkykOH3X8_LsBkjkNpHB8E
nts8Zgrwh79fg?e=59Qkqt.
An excel file with a complete reference list for each document within the Post-EA
Information Package has been uploaded to the Reference Library. This document is
intended to help users navigate the many supporting studies found within the Reference
Library and provide quick access to sources found outside the GMRP system.

The GMRP acknowledges that the MVLWB letter of August 20, 2014 requests the proponent
submit draft design plans related to the construction of infrastructure with its application.
The MVLWB states these are required to “ensure that the Proponent’s plans are feasible
and comply with best practices [and] are also necessary to facilitate the Board’s review of
any associated management plans”. The CRP and supporting documents provide
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preliminary design details for some components. Due to the strategy employed by the
GMRP in submitting this application (i.e. that remediation details be finalized after licence
issuance), the GMRP will provide detailed designs in Design and Construction Plans
throughout the life of the Project. It is believed this approach is beneficial as it allows for
discussion of the components of the closure plan through the water licence process, prior to
development of design details which reflect approved closure components (refer to the
proposed water licence and the updated project description for the details of this
approach). It also provides affected parties additional time to review details for each
closure activity in consideration of how the proposed design and monitoring details align
with site-wide activities, after the water licence process is complete.
Engagement during development of the contents of this Post-EA Information package has
been extensive. After the EA was completed, the GMRP worked together with affected
parties to develop improved channels of communication and mechanisms of engagement.
An Engagement Log, which summarizes all engagement completed since the site became
orphaned and abandoned and came under CIRNAC’s purview, and an Engagement Plan,
which outlies the multiple engagement channels and methods implemented over the past
several years, are included in Volume 1 of the Post-EA Information Package. How the
feedback received through engagement has been incorporated into this application is
discussed throughout the supporting documents.

Pre-submission engagement on this application process commenced in December 2017. A
community kick-off meeting was held in June 2018 and three days of Community Technical
Workshops were held in September 2018. Written comments were received from affected
parties after the workshop. In addition, while the GNWT will not be a formal Intervener in
the water licence proceedings, the various technical departments have reviewed relevant
management and monitoring plans. The GMRP has provided responses to all of these
comments as part of its submission, in Volume 1 of the Post-EA Information Package.

The GMRP is looking forward to commencing the water licence process with the MVLWB
and continuing to work with all our partners and stakeholders going forward.

Should you have any questions or require any clarification regarding the information in this
application, please contact the undersigned by phone at (867) 669-2838 or by email at
Natalie.Plato@canada.ca.
Sincerely,

ORIGINAL SIGNED BY
Natalie Plato
Deputy Director
Crown-Indigenous Relations and Northern Affairs Canada
Giant Mine Remediation Project
CC: GMRP Distribution List

Attachment: Post-EA Information Package Document Map
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GIANT MINE REMEDIATION PROJECT - Document Map
TYPE A WATER LICENCE AND TYPE A LAND USE PERMIT APPLICATIONS – 2019
Volume I
Water Licence and
Land Use Permit
Application

1.0
2.0
3.0
4.0
5.0
6.0
7.0

Volume II
Closure and
Reclamation Plan

8.0
9.0a
9.0b
10.0
11.0

Cover Letter
Type A Water Licence Application Form
Type A Land Use Permit Application Form
Preliminary Screening Document
Updated Project Description
Proposed Type A Water Licence for the Giant Mine Remediation
Project
Proposed Type A Land Use Permit for the Giant Mine
Remediation Project
Engagement Plan
Engagement Log and Engagement Summaries 2016 - 2018
Engagement Log 1997 - 2015
Response to Pre-engagement Reviewer Comments
Closure and Reclamation Plan

Volume III
Effluent Quality
Criteria Report

12.0 Effluent Quality Criteria Report

Volume IV
Management and
Monitoring Plans

13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0

Water Management and Monitoring Plan
Proposed Surveillance Network Program (SNP)
Standard Operating Procedure for Effluent and Water Sampling
Aquatic Effects Monitoring Program Design Plan – Baker Creek
Conceptual Aquatic Effects Monitoring Program Design Plan –
Yellowknife Bay
Waste Management and Monitoring Plan
Spill Contingency Plan
Dust Management and Monitoring Plan
Erosion and Sediment Management and Monitoring Plan
Tailings Management and Monitoring Plan
Wildlife and Wildlife Habitat Management and Monitoring Plan

Appendix 1A:
Appendix 1B:
Appendix 2A:
Appendix 2B:
Appendix 2C:
Appendix 2D:
Appendix 2E:
Appendix 4A:
Appendix 5.0A:
Appendix 5.1A:
Appendix 5.1B:
Appendix 5.2A:
Appendix 5.3A:
Appendix 5.3B:
Appendix 5.4A:
Appendix 5.4B:
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:

Crown-Indigenous Relations and Northern Affairs Canada

Concordance Table
Surface Design Engagement Options Evaluation Workshop
Site Photos
Baker Creek Ecosystem Synthesis Report
Water Quality Tables
Giant Mine 2017 MMER/EEM Annual Report
Human Health and Ecological Risk Assessment
Lessons Learned
Closure Objectives
Arsenic Waste Disposal Scenarios Memo
Planned Minewater Level Raise Reclamation Research Plan
Freeze Program Design Basis Report
Description of Open Pits
Open Pit Closure Options Assessment
Remedial Strategy for Contaminated Soil and Sediment
Contamination Downgradient of Dam 3 Reclamation and Research Plan
Concordance Table
Existing Conditions Summary
Table of Project Assumptions for Modelling
Site Models
Yellowknife Bay Models
Site-specific Water Quality Objectives
Effluent Quality Criteria Calculation Methods

Appendix 5.5A:
Appendix 5.5B:

Baker Creek Diversion: Alternatives Evaluation
Reclamation Research Plan – Passive and Semi-passive Treatment
Systems
Appendix 5.5C: Baker Creek Flood Hazard Assessment
Appendix 5.6A: Conceptual Tailings Cover Design
Appendix 5.6B: Tailings Remedial Options Report
Appendix 5.6C: Geotechnical and Geochemical Investigation Factual Report – North,
Central and South Ponds
Appendix 5.6D: Cover Design Remedial Options and Trade-off Report
Appendix 5.7A: Supplemental Borrow Source Identification Report
Appendix 5.8A: Preliminary Design Report for Giant Mine Water Treatment Plan
Appendix 5.8B: New Effluent Treatment Plant – Outfall Location Options Analysis
Appendix 5.9A: Preliminary Design Report for Surface Demolition and Debris Removal
Appendix 5.10A: Non-hazardous Waste Landfill Preliminary Design Report
Appendix 5.10B: Site Location Study for Non-hazardous Waste Landfill
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PURPOSE OF DOCUMENT

This document has been developed to provide updated information to complement the original Water Licence
Application MV2007L8-0031, submitted by the Giant Mine Remediation Project (GMRP) to the Mackenzie Valley
Land and Water Board (MVLWB) on October 18, 2007 (INAC and GNWT 2007). The original application can be
found on the MVLWB website; a link to the application form on the MVLWB website is provided in Section 13 of
this document.

2

LOCATION OF THE GIANT MINE REMEDIATION PROJECT

The Giant Mine Site (the Site) is located within the municipal boundary of the City of Yellowknife, approximately
5 kilometres (km) north of the City centre, at the north end of the North Arm of Great Slave Lake. Baker Creek is
the major watercourse that runs through the Site (refer to Figure 1 attached; CRP Figure 1.0-1; CIRNAC and
GNWT 2019a). Section 1.3 of the Updated Project Description (UPD) provides more information on the location
of the Site (CIRNAC and GNWT 2019b). There are multiple historic mining components on site that require
remediation and final disposal either on- or off-Site. The Closure and Reclamation Plan (CRP) provides a detailed
account of the proposed activities for this undertaking, including the locations of existing waste deposits and
proposed on-site disposal locations for waste (refer to Volume II of the Post-Environmental Assessment [PostEA] Information Package). Figure 2 (Figure 2.0-1 in the CRP) identifies the existing waste and water management
infrastructure and Site watercourses. Figure 3 (Figure 3.4-1 in the CRP) provides a conceptual map of the Site
post-closure, once the CRP has been implemented. This post-closure map identifies the proposed on-site landfill
location, underground frozen zones, and water management infrastructure that will remain on-site in the longterm. For more information on the physical environment of the Site and existing site infrastructure at the
commencement of remediation, refer to Chapters 2 and 3 of the CRP (CIRNAC and GNWT 2019a).
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DESCRIPTION

The GMRP is responsible for closure and reclamation of the former Giant Mine Site. The Giant Mine operated as
a gold mine for over half a century before being deemed orphaned and abandoned and transferred to CrownIndigenous Relations and Norther Affairs Canada (CIRNAC; then the Department of Indian Affairs and Northern
Development) in 1999. Historical mining activities left extensive impacts within the GMRP Boundary, including
237,000 tonnes of arsenic trioxide in underground stopes and chambers, contaminated soils and sediments,
contaminated minewater requiring treatment, tailings ponds, underground mine workings, open pits, and
deteriorating site infrastructure (refer to Chapter 3 of the CRP for more information on the mining history of the
Site [CIRNAC and GNWT 2019a]; Volume II of the Post-EA Information Package). The GMRP is responsible for
the remediation and long-term management of this orphaned and abandoned Site.
In 2007, CIRNAC submitted Water Licence Application MV2007L8-0031 to the MVLWB for remediation of the Site
(INAC and GNWT, 2007). In review of the application, the City of Yellowknife referred the GMRP to Environmental
Assessment (EA). The Mackenzie Valley Environmental Impact Review Board (MVEIRB) issued its Report of
Environmental Assessment and Reasons for Decisions for the GMRP on June 20, 2013 which included a list of
26 EA Measures (MVEIRB 2013). The MVEIRB stated that it believes the identified EA Measures will “mitigate
the significant adverse impacts it has identified and will address the public concern”; several EA Measures were
to be completed prior to receiving regulatory approvals. In addition to the 26 EA Measures issued, 16 EA
Suggestions were also made by the MVEIRB in support of concerns identified, for a total of 42 items to be
addressed or considered by the GMRP. The Minister of CIRNAC approved the final measures, including
1
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modifications to nine of the 26 EA Measures, on August 11, 2014 (AANDC 2014). This concluded the EA process.
The UPD provides a detailed regulatory history of the Site since 1999 (CIRNAC and GNWT 2019b; refer to
Volume I of the Post-EA Information Package).
This Post-EA Information Package is being submitted to the MVLWB in support of Water Licence Application
MV2007L8-0031, now that the GMRP has made considerable progress on the EA Measures and Suggestions.
The intention is to gain the necessary approvals to allow the GMRP to begin Site remediation, as per the proposed
CRP (refer to Volume II of the Post-EA Information Package), and continue management and monitoring at the
Site, as per the management and monitoring plans submitted (refer to Volume IV of the Post-EA Information
Package). It is anticipated that remediation will commence in 2021 and take approximately 10 years to complete;
long-term maintenance and monitoring will then follow for the life of the project, i.e., 100-years as defined by the
MVEIRB during the EA (MVEIRB 2013).
The UPD provides an overview of existing site conditions and planned closure activities (refer to Volume I of the
Post-EA Information Package). The CRP provides detailed description of all proposed closure activities (refer to
Volume II of the Post-EA Information Package). Some modifications have been made to the GMRP since the EA
concluded in 2014. These changes primarily result from EA Measures and Suggestions, engagement completed
since the EA, and advancement of engineering design for Site closure. Refer to the Preliminary Screening
Document for more information on modifications (refer to Volume I of the Post-EA Information Package).

4

REMEDIATION PROJECT

As per Schedule VIII of the Mackenzie Valley Federal Areas Water Regulations, the GMRP is classified as a
miscellaneous undertaking, as it is a Remediation Project (Government of Canada 2009).

5

WATER USES

As per Schedule VIII of the Mackenzie Valley Federal Areas Water Regulations the GMRP will encompass the
following water uses (Government of Canada 2009):
•

Direct use of water – a freshwater intake from Yellowknife Bay may be required in support of closure activities
(e.g., dust suppression; refer to the CRP and Preliminary Screening Document for more information).
Section 5 of this document discusses conservatively estimated water use quantities.

•

Water crossings – bridges/roads across Baker Creek currently exist within the GMRP Boundary; bridges will
continue to be required in support of remediation, as work is proposed for both sides of the creek. Crossing
will likely remain in the long-term to support post-closure monitoring and maintenance.

•

Channel and bank alterations - the banks of Baker Creek will be widened in certain stretches to reduce the
likelihood of a flood from Baker Creek to critical infrastructure on Site. Baker Creek will also be permanently
realigned along two stretches of the creek within the GMRP Boundary to address historic changes in the creek
alignment and reduce flood risks on Site. Culverts currently exist on Site and will continue to be used to
support road and bridge infrastructure. In addition, the shoreline of Yellowknife Bay along the townsite area
up to the foreshore tailings area will be excavated and capped to remove contaminated soils and to minimize
potential human and wildlife exposure to contaminated sediments. The GMRP is currently researching the
possibility of using passive treatment technology in the form of treatment wetland systems within Baker Creek.
Should this be found a viable option for improving Baker Creek water quality as it flows through the GMRP
Boundary, a treatment wetland system or other treatment technology may be installed within Baker Creek.
2
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Storage by means of dams or dykes – the GMRP currently stores underground minewater awaiting treatment
and surface water that comes into contact with mine workings in surface water ponds within the existing
tailings containment areas. Treated minewater is also stored in the Polishing and Settling Ponds, prior to
discharge into the Receiving Environment. As remediation progresses, surface storage of contaminated water
will cease; temporary surface water storage may be required during remediation activities to manage Site
water as closure activities are implemented (e.g., the landfill) and may be required to support long-term water
management with the new Water Treatment System, during periods of high flows.

QUANTITY OF WATER USED AND DISCHARGED

The quantity of water involved in the project includes both water used and water discharged.
•

Freshwater to be obtained from Yellowknife Bay during remediation activities is conservatively estimated as
up to 1,200 cubic metres per day (m3/day) from Yellowknife Bay (438,000 m 3/year; all water intake
infrastructure will be remediated at the completion of site remediation). This daily use volume is a current
estimate of daily maximums required during peak remediation activities during the open water season. Work
is still being completed to confirm whether an intake will even be needed, and if so what volumes are
anticipated to be withdrawn from Yellowknife Bay as Site water will be used where possible to minimize the
volume of water the GMRP will need to obtain from the receiving environment. This proposed maximum
annual withdrawal volume constitutes less than 1% of the total open water volume of Yellowknife Bay. Refer
to the proposed Water Licence (CIRNAC and GNWT 2019c; Volume I of the Post-EA Information Package);
and the Water Management and Monitoring Plan (CIRNAC and GNWT 2019d; Volume IV of the Post-EA
Information Package) for more information.

•

Treated wastewater discharged to Baker Creek from the existing Effluent Treatment Plant [ETP] is on average
3,000 to 4,000 m3/day during the open water season, with daily fluctuations. Discharge occurs on an annual
basis between July to September, based on water volumes requiring treatment. Discharge has been occurring
from the ETP since it’s installation in the early 1980s; the maximum recorded daily discharge since 2011 was
11,734 m3, in September 2018. Water is not discharged unless it meets approved Effluent Quality Criteria for
the ETP (refer to the EQC Report [CIRNAC and GNWT 2019e; Volume III of the Post-EA Information
Package], the proposed Water Licence [CIRNAC and GNWT 2019c; Volume I of the Post-EA Information
Package], and the Water Management and Monitoring Plan [CIRNAC and GNWT 2019d; Volume IV of the
Post-EA Information Package] for more information). Discharge from the ETP to Baker Creek will continue
until operation of the new Water Treatment Plant [WTP] commences, anticipated 2026.

•

Treated effluent discharged to Yellowknife Bay (commencing with operation of the WTP is anticipate to vary
from 1,400 m3/day up to approximately 3,000 m3/day, year-round (estimate base on a constant discharge of
17 litres per second (L/s) up to 34 L/s in a 24-hour period; variability is based on management of surface water
and seasonal inflows). Modelling completed in support of the Post-EA Information Package estimated flows
to be 30 L/s; actual flows will be based on final design and operational considerations. Discharge of treated
minewater to Yellowknife Bay will continue into the long-term. The MVEIRB has determined the life of the
project to be 100 years; it is anticipated water treatment may be required for the full 100-year period. Water
will not be discharged unless it meets approved Effluent Quality Criteria for the WTP (refer to the EQC Report
[CIRNAC and GNWT 2019e; Volume III of the Post-EA Information Package], the proposed Water Licence
[CIRNAC and GNWT 2019c; Volume I of the Post-EA Information Package]; and the Water Management and
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Monitoring Plan [CIRNAC and GNWT 2019d; Volume IV of the Post-EA Information Package] for more
information).

7

WASTE TO BE DEPOSITED

Multiple waste streams exist for the GMRP. Waste streams and volumes will change depending on the phase of
the project (Project phases are defined in Section 2.3 of the UPD [refer to Volume I of the Post-EA Information
Package]). The majority of wastes on-Site result from legacy mining activities that require clean-up and proper
disposal (on- or off-site); large volumes of wastes will be handled and disposed of during remediation activities.
Some additional wastes will also be generated in support of remediation activities (e.g., domestic wastes from
workers, used oils and lubricants, other hazardous wastes required for equipment and infrastructure, and drill
cuttings and dust which are generated in implementation of closure activities).
The GMRP Waste streams include the following three categories:
•

•

•

Non-mineral waste - including hazardous and non-hazardous wastes:
•

All hazardous wastes not contaminated with arsenic will be sent off-site for proper disposal (except
asbestos which will be bagged and deposited in the landfill with non-hazardous wastes).

•

All arsenic contaminated non-mineral wastes are defined as hazardous waste and will be placed in a
frozen zone.

•

All non-hazardous non-mineral wastes will either be recycled or deposited in the on-Site Non-Hazardous
Waste Landfill.

Mineral wastes – including contaminated soils and sediment, tailings, drill cuttings, and dust. All mineral
wastes recovered during remediation activities will be deposited on-Site:
•

Contaminated soils and sediment will be placed in pits and tailings containment areas and covered; highly
contaminated soils will be placed in frozen zones. Some contaminated soils and tailings outside the
tailings containment areas will remain in place and be covered, depending on depth of contamination.

•

Tailings within the tailings containment areas will be consolidated in the tailings containment areas, and
covered.

•

Drill cuttings will be placed in tailings containments areas and covered.

•

Dust will be minimized through mitigation measures.

Wastewater – including sewage, grey water, treated wastewater, and water treatment plant residuals (once
the new WTP is operational):
•

Sewage will be trucked off-site to Yellowknife sewage facilities (agreement and infrastructure upgrades
to allow for off-site disposal in progress with the City of Yellowknife at the time of submission).

•

Grey water will be sent to the underground mine and treated along with all other minewater.

•

Minewater will be treated; treated effluent will be discharged once it meets approved EQC (refer to
Section 5 of this document and the EQC Report in Volume II of the Post-EA Information Package).

4

March 2019

Giant Mine Re1nediation Project
Supplementary Information
•

Water treatment plant residuals will be deposited in a separate cell of the on-site Non-Hazardous waste
landfill.

Anticipated volumes for all waste streams are provided in the Waste Management and Monitoring Plan (CIRNAC
and GNWT 2019f; refer to Volume IV of the Post-EA Information Package); volumes of wastes generated during
remediation activities are also provided in the CRP (CIRNAC and GNWT 2019a; Volume II of the Post-EA
Information Package). Mitigation measures will be in place during all closure activities to minimize additional
impacts from handling and disposal of wastes. Refer to Section 8 of this document for more information on impacts
and mitigations.
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OTHER PERSONS OR PROPERTIES AFFECTED BY THE GMRP

The Site is on land held by the Commissioner of the Northwest Territories. Commissioners land is administered
by the GNWT Department of Lands. There is no private property within the GMRP Boundary.
The former townsite area within the GMRP Boundary is currently leased by the GNWT to the City of Yellowknife.
The townsite area includes the City of Yellowknife public boat launch. The Great Slave Sailing Club and
Yellowknife Historical Society also hold subleases issued by the City of Yellowknife within this former townsite
area.
Disruption of use of areas within the townsite is anticipated. The GNWT, the City of Yellowknife, the Great Slave
Sailing Club, and the Yellowknife Historical Society have been notified of GMRP activities and how remediation
may affect their operations. The GMRP has provided the City of Yellowknife with the necessary information to
inform its sub-lease holders of impacts to operations. The GMRP will continue to communicate with those affected
by the remediation activities.

9

PREDICTED ENVIRONMENTAL IMPACTS AND PROPOSED
MITIGATIONS

The scope and effects of predicted environmental impacts of the GMRP were assessed by the MVEIRB during
the EA. The scope of impacts was defined by the MVEIRB in its 2008 Determination of Scope of Development
and Scope of Assessment for the Environmental Assessment of the Giant Mine Remediation Plan, on
December 19, 2008 (MVEIRB 2008). The MVEIRB determined that the scope of impacts for the GMRP is limited
to the additional impacts from remediation activities. The Developer’s Assessment Report submitted during the
EA provided a detailed assessment of impacts and mitigations including a determination of significance. The
MVEIRB concluded in its GMRP Report of Environmental Assessment and Reasons for Decision on June 20,
2013 that significant environmental impact and concern was related to the GMRP, but with the implementation of
the prescribed EA Measures the identified GMRP impacts and concerns can be mitigated (MVEIRB 2013). A
discussion of how each EA Measure and Suggestion has been/is being addressed is provided in Section 3.1 of
the UPD (CIRNAC and GNWT 2019b; refer to Volume I of the Post-EA Information Package).
Since the EA, 16 modifications to closure activities and three potential modifications undergoing reclamation
research, have been incorporated into the closure plan. These modifications result primarily from:
•

the EA Measures and Suggestions issued by the MVEIRB

•

engagement conducted with affected parties since the EA

5
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•

advancement of engineering design for the CRP

These modifications cause four changes to the GMRP Geographic Scope and the addition of two items to the
GMRP Scope of Activities, as defined during the EA. Some changes in GMRP impacts result from these
modifications, though several of the changes reduce impacts identified with the closure activities discussed during
the EA. A discussion of these modifications and the impacts resulting from them is provided in the Preliminary
Screening Document (CIRNAC and GNWT 2019g; refer to Volume I of the Post-EA Information Package). A
summary of mitigations is provided in the Preliminary Screening Document, with reference to a more detailed
summary of mitigations in the UPD. Section 4.0 of the UPD provides a full discussion of all GMRP impacts and
proposed mitigations to address impacts (CIRNAC and GNWT 2019b; refer to Volume I of the Post-EA Information
Package); this discussion is organized based on the impact categories defined by the MVLWB in its Guide to the
Land Use Permitting Process (MVLWB 2013). The modifications to the GMRP since the EA are incorporated into
this discussion. Section 4.0 of the UPD also identifies how the proposed closure activities result in overall
improvements to legacy impacts at the Site (CIRNAC and GNWT 2019b).
The Management and Monitoring Plans submitted together with this application address management and
monitoring of water and aquatic environments, waste, spills, tailings, dust, erosion, and wildlife and wildlife habitat
(CIRNAC and GNWT 2019[d,f,h-o]; refer to Volume IV of the Post-EA Information Package), and indicate how
these programs will help manage and monitor mitigations to minimize additional impacts from the remediation
project. An overview of Site monitoring and how it will be updated and change over the life of the project is provided
in Section 5.12 of the CRP (CIRNAC and GNWT 2019a; refer to Volume II of the Post-EA Information Package).
Section 4.0 of the UPD also provides a summary of the management and monitoring programs (CIRNAC and
GNWT 2019a; Volume I of the Post-EA Information Package).
In addition to the information in the management and monitoring plans, prior to implementation of any closure
activity for the GMRP, a Design and Construction Plan will be submitted for each component. This Plan will provide
detailed activity-specific information on the mitigations and monitoring that will be in place to minimize impacts
from specific remediation activities. These plans will be for public review and MVLWB approval prior to
implementation (refer to the Proposed Water Licence [CIRNAC and GNWT 2019c] in Volume I of the Post-EA
Information Package for additional information on plan content). The GMRP believes this process will allow for
appropriate detailed mitigations to be defined when detailed designs are ready, prior to commencement of specific
activities for the GMRP.

10

CONTRACTORS AND SUB-CONTRACTORS

While CIRNAC is responsible and liable for all activities that occur at the Site, all closure activities will be
implemented by third-party contractors. The Main Construction Manager (MCM) will be responsible for issuance
of all construction contracts for work at the site; Parsons Inc. is currently contracted as the MCM. A discussion of
how Procurement works for implementation of government projects is provided in Section 2.5 of the UPD (CIRNAC
and GNWT 2019b; refer to Volume I of the Post-EA Information Package). As per standard Water Licence and
Land Use Permit conditions, notification will be provided to Inspectors and the Board prior to commencement of
activities. The names, addresses and functions of the contractors selected to implement a specified closure activity
will be provided prior to commencement of each activity.
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STUDIES AND REFERENCES

For a full list references used in support of this application, including all studies undertaken that are directly
referenced in the Post-EA Information Package, please refer to the Reference Library provided on SharePoint
through this link:
https://pspcspacrpbi.sharepoint.com/:f:/s/GiantPublic/Ei1YtKH3GfVBkykOH3X8_LsBkjkNpHB8Ents8Zgrwh79fg?e=59Qkqt

An excel file with a complete reference list for each document within the Post-EA Information Package will be
uploaded to the Reference Library. This document is intended to help users navigate the many supporting studies
found within the Reference Library and provide quick access to sources found outside the GMRP system.

12

PROPOSED TIME SCHEDULE

A full description of the proposed timeline and the phases of the GMRP is provided in the CRP and in the UPD
(CIRNAC and GNWT 2019a,b). With respect to the timelines for Water Licence MV2007L8-0031, the GMRP is
requesting a 20-year licence term as follows:
Start Date:

July 2020 (i.e., upon licence issuance)

Completion Date:

July 2040
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1

INTRODUCTION AND BACKGROUND

The Giant Mine Remediation Project (GMRP) is the closure and reclamation project for the Giant Mine Site (the
Site), an abandoned gold mine situated at the north end of the North Arm of Great Slave Lake. The Project Area,
referred to as the GMRP or Project Boundary, is within the limits of the City of Yellowknife (Figure 1-1) and
encompasses the core workings of the Site, the former Giant Mine Townsite and City of Yellowknife marina
area, and extends northwest of the Northwest Tailings Containment Area (TCA) on the west side of the
realignment of Highway #4. The Site is located on Commissioner’s land and has been under the stewardship of
the federal government since 1999. It is subject to controls administered by the Mackenzie Valley Land and
Water Board (MVLWB) through the issuance of water licences and land use permits for activities. Sections 1.4
and 1.5 of this document provide a summary of the project environment, the impacts of historic mining
operations to the Site, and regulatory requirements issued for work to date within the GMRP Boundary.
To date, some site stabilization work has been completed to mitigate identified unacceptable risks to the
environment and human health (refer to Sections 1.6 and 3.3 of this document). However, full remediation of the
Site has not yet begun.
The GMRP submitted an initial Water Licence application for Site remediation works in 2007; however, this
application was subject to Environmental Assessment (EA; EA0809-001), which continued until 2014. The scope
of the GMRP was determined by the Mackenzie Valley Environmental Impact Review Board (MVEIRB) in its
December 19, 2008 Determination of Scope (MVEIRB 2008) and reiterated in the Report of Environmental
Assessment and Reasons for Decisions in June 2013 (MVEIRB 2013a). The GMRP scope is defined in four
ways:
•

the geographic boundary (i.e., GMRP Boundary)

•

the scope of approved activities (i.e., the planned remediation activities)

•

the temporal scope of the Project (i.e., the Project life - 100 years)

•

the scope of Project impacts (i.e., the potential impacts from remediation activities)

A detailed outline of the scope is provided in the Preliminary Screening Document (CIRNAC and GNWT 2019a).
Since the completion of the EA process in 2014, significant work has been undertaken in addressing the
approved EA Measures and EA Suggestions issued by the MVEIRB (2013a; AANDC 2014) and in completing
engagement with the public. Modifications to the scope of approved activities and the GMRP Boundary are
proposed in the Preliminary Screening Document (CIRNAC and GNWT 2019a) with supporting rationale; many
of the modifications have resulted from the additional efforts taken since the EA. No changes are proposed to
the temporal scope or the scope of project impacts. A summary of the work that the GMRP has completed since
the EA is outlined in Section 3.0 of this document.
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The GMRP is now ready to commence the water licence process and, once this process is complete, commence
Site remediation through implementation of MVLWB processes and continued engagement. The purpose of this
application is to obtain a Type A Water Licence and Type A Land Use Permit so the GMRP can implement a
long-term, stable and sustainable solution for the Site.
Most project applications submitted to the MVLWB of this magnitude are for a new development project or
expansion of operations for an existing development. These projects often include development of a previously
undisturbed site with the potential for increasing impacts to surrounding lands and water quality in undeveloped
areas. In contrast, this application is for remediation of the abandoned Giant Mine Site, which operated as a gold
mine from 1948 to 2004 and has left behind significant legacy impacts within and outside the GMRP Boundary
(refer to Section 1.5 of this document for further details related to the history of the Site).
Most remediation project applications submitted to the MVLWB to date have been for remediation works that are
smaller in scope and scale than the GMRP and do not have the significant social and environmental legacy
associated with the Giant Mine. Due to the proximity of the Giant Mine to Yellowknife, Dettah, and Ndilo, the
overlapping land jurisdictions, and the level of impacts left by historical operations, the GMRP recognizes that
the scale and significance of the GMRP is much more equivalent to the concern attached to a new development
rather than any remediation project previously undertaken within the Mackenzie Valley area.
This Updated Project Description (UPD) is written to comply with Schedule 1 of the MVLWB Information Request
(MVLWB 2014), issued to the Giant Mine upon conclusion of the Environmental Assessment. Its purpose is to
provide a high-level overview of Site features, the Site history, the components on Site that will be remediated,
the work that has been completed in preparation for this submission since the EA, and the potential impacts,
mitigations, monitoring, and management that will implemented. This UPD will draw upon and reference the
CRP (CIRNAC and GNWT 2019b) and many of the other documents that have been submitted as part of the
Post-EA Information Package. Together these documents provide a complete description of the GMRP.
Section 3.1 of this document provides a detailed description of how and where EA Measures and Suggestions
are addressed (MVEIRB 2013a; AANDC 2014). A conformity table is provided in Appendix A to direct readers to
required information as outlined in Schedule 1 (MVLWB 2014); Appendix B includes a conformity table that
identifies how and where GMRP Commitments made during the EA are addressed within the package.
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1.1 Roles and Responsibilities
The GMRP is responsible for developing and maintaining a closure solution for the Site that mitigates
unacceptable residual risk resulting from the impacts left behind by historical mining activities. The GMRP is also
responsible for managing Site activities during reclamation and in the long-term to minimize impacts from
remediation work to human health and the surrounding environment. The GMRP is jointly managed through a
Cooperation Agreement with the Government of Canada and the GNWT acting as co-proponents with respect to
the EA and other regulatory considerations. Refer to Figure 1.3-1 in the CRP (CIRNAC and GNWT 2019b) to
review how the project roles relate to one another.

1.1.1 Crown-Indigenous Relations and Northern Affairs Canada
Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) is responsible for the management of a
large portfolio of federal contaminated sites located on reserve lands throughout Canada, on federal lands north
of 60° latitude, and on any other lands under the department’s custodial responsibility. The portfolio includes
several major sites with significant environmental concerns (e.g., the former Colomac, Tundra, and Faro mines),
as well as hundreds of smaller sites with relatively minor environmental concerns. In 1999, CIRNAC became
responsible for the Giant Mine Site. This included not only Care and Maintenance of the existing infrastructure
and ongoing environmental monitoring at the Site, but accepting the environmental liability related to the arsenic
trioxide dust stored underground, as well as the surface components of the Site. CIRNAC has the overall
responsibility for management of the Site and is the Project authority.

1.1.2 Government of the Northwest Territories
Under the authority of the Northwest Territories (NWT) Environmental Protection Act (GNWT 1988), the GNWT
Environment and Natural Resources (ENR) has a mandate to prevent the discharge of contaminants into the
environment and minimize impacts when they do occur. ENR’s programs that are relevant to the GMRP include:
•

spill contingency planning, response, and clean up

•

contaminated site assessment and remediation

•

hazardous waste management; water management

•

wildlife and wildlife habitat monitoring

•

air quality

The GMRP has engaged with GNWT staff in the technical review of the proposed components of the Post-EA
Information Package (MVLWB 2014). This includes discussions and feedback during the planning stages from
various GNWT Departments such as Lands and Environment and Natural Resources (ENR), which have
providing technical expertise in air, wildlife, spill, waste, and water issues. Comments received from the GNWT
have been included in the materials submitted to meet the requirement of the Post-EA Information Package
(MVLWB 2014).

1.1.3 Public Services and Procurement Canada
As a common service provider for Real Property services to the Federal Government, Public Services and
Procurement Canada (PSPC) is actively involved in environmental remediation across Canada, including the
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North. The department provides contracting services, contract management, and technical support services to
CIRNAC. PSPC has supported the GMRP with the vast majority of contracted work to date related to the Site.
PSPC has awarded the Main Construction Manager (MCM) contract to Parsons Inc., which will be the contract
used to complete implementation activities for the GMRP.

1.1.4 Main Construction Manager
The MCM role, which is held by Parsons Inc., will be responsible for Site Care and Maintenance and managing
emerging risks on Site; they hold the role as the Mine Manager, as well as support with planning efforts for the
full remediation. The MCM will be responsible for letting various sub-contracts, with the goal of providing
employment and maximizing training opportunities for Indigenous peoples and Northerners (refer to Section 2.5
of this document for more information on procurement). Once remediation begins, the MCM will oversee the
implementation of the overall remediation plan and associated activities.

1.2 Goals of the Giant Mine Remediation Project
It is important to the GMRP that remediation of the Site be completed in a way that manages and mitigates the
existing Site risks at an acceptable level from both a scientific and social perspective, and provides a solution
that is appropriate for the timeframe of the remediation project as determined by the MVEIRB (i.e., 100 years).
To achieve this outcome, the GMRP acknowledges it must balance multiple values and interests; it has diligently
endeavored to find a solution that will be appropriate to the community, defensible from a scientific standpoint,
and cost-effective in the long-term.
The goals of the GMRP are as follows (refer to CRP Section 1.2; CIRNAC and GNWT 2019b):
•

minimize public and worker health and safety risks

•

minimize the release of contaminants from the Site to the surrounding environment

•

remediate the Site in a manner that instills public confidence

•

implement an approach that is cost-effective and robust over the long term

The federal government has developed a comprehensive framework to guide the management of federal
contaminated sites. Beginning in 1995, the federal government recognized the need for an efficient and
consistent approach to dealing with contaminated sites. As a result, the Contaminated Sites Management
Working Group (CSMWG) was established to promote common approaches to management and remediation of
contaminated sites. The CSMWG now operates under the Federal Contaminated Sites Action Plan (FCSAP),
which serves as the framework under which all activities at the Giant Mine are implemented.
The FCSAP is a cost-shared program that helps federal custodians address contaminated sites for which they
are responsible. The primary objective of this program is to mitigate the risks that federal contaminated sites
pose to human health and the environment, and to reduce the associated financial liability. The program has the
complementary objectives of supporting other socioeconomic outcomes, such as training and employment of
Canadians and promotion of innovative technologies. Under FCSAP, each contaminated site progresses
through a systematic procedure that leads from site assessment through to remediation planning,
implementation of an approved remediation plan, and long-term monitoring.
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1.3 Site Location and Geographic Area
The Site is located within the municipal boundary of the City of Yellowknife, approximately 5 km north of the City
centre; this land is held by the Commissioner of the Northwest Territories. Commissioners land is administered
by the GNWT Department of Lands. There are no lands that are privately owned within the Site.
The GMRP Boundary as defined in the EA refers to lands where remedial activities are being undertaken. This
area was defined in the EA as: “limited to the area potentially affected by activities associated with the proposed
Project” (MVEIRB 2013a) including:
•

The Giant Mine Site - everything within the boundaries of the former Giant Mine lease, in place during the
operational period of the mine (i.e., Lease L-3669T, now designated as Reserve R622T; refer to Figure 1.1.1
in the Developer’s Assessment Report [DAR; INAC and GNWT 2010]). This area extended out over the
shoreline a short distance into Yellowknife Bay. It stretched along Yellowknife Bay up to the foreshore
tailings.

•

The Foreshore Tailings Area - the historical deposition of flotation tailings along the shore of north
Yellowknife Bay, southeast and down gradient of South Pond.

•

The former Townsite Area - originally part of the former mine lease area R622T, but was removed from the
surface lease in 1999 when the Site became the responsibility of the federal government (Townsite lease
area shown in the DAR Figure 1.1.1 [INAC and GNWT 2010]). This area is currently leased to the City of
Yellowknife by the GNWT, and includes the City of Yellowknife public boat launch. The Great Slave Sailing
Club and the Yellowknife Historical Society currently hold subleases within this area, issued through the City
of Yellowknife.

The GMRP is proposing four updates to the project boundary to incorporate additional areas where remediation
and/or management is required. These additional areas are outlined in grey in Figure 1-2. Refer the Preliminary
Screening Document (CIRNAC and GNWT 2019a) for more information on the updated GMRP Boundary.
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1.4 Project Environment and Valued Components
A summary of the project environment is included here to provide an overview of the land and water context
within which the proposed activities are being discussed. Chapter 2 of the CRP (CIRNAC and GNWT 2019a)
and Chapter 7 of the DAR (INAC and GNWT 2010) provide a more detailed account of the existing Project
Environment and selection of Valued Components (VCs); cross referencing to specific sections in these two
documents is provided for ease of reference.

1.4.1 Summary of the Project Environment
The North Slave region is characterized by cool summers, very cold winters, and low humidity (CRP Section 2.1;
CIRNAC and GNWT 2019b). It lies within the discontinuous permafrost zone of northern Canada though historic
mining operations have disturbed much of the permafrost that existed within the Developed Area of the Site
(CRP Section 2.2; CIRNAC and GNWT 2019b).
The Site topography is dominated by extensive areas of undulating exposed bedrock (i.e., approximately 60
percent of the Site). Depressions between bedrock outcrops comprise the remaining forty percent of the Site;
these areas are composed of peaty organic soils, scrub forest, and small localized wetlands in poorly drained
areas of the Site. The most prevalent soils in the area are glacial till, often overlain with more recent organic
deposits. Arsenopyrite and sulphur are naturally occurring in the bedrock present at the Site, though leachate
testing has shown that the bedrock is largely composed of carbonate minerals and, therefore, the Site is not
believed to be acid generating (CRP Sections 2.2 and 2.3 [CIRNAC and GNWT 2019b]; additional geochemical
characterization work is being completed at the time of submission and will be submitted with the forthcoming
Borrow Materials and Explosives Management and Monitoring Plan (refer to the Proposed Water Licence for
proposed plan content [CIRNAC and GNWT 2019c]). Vegetation within the GMRP Boundary includes wetland
vegetation (e.g., cattails and sedges), riparian shrubs (e.g., willow and bog birch), vegetation characteristic of
disturbed meadow (e.g., hair grass and dwarf scouring rush), and pioneer species (e.g., foxtail barley, rough hair
grass, and yarrow) in previously disturbed areas (CRP Section 2.4; CIRNAC and GNWT 2019b).
The regional drainage generally flows from north to south, towards Great Slave Lake. A central valley on the
Giant Mine Site conveys Baker Creek, the major hydrological feature within the GMRP Boundary, to Great Slave
Lake. Trapper Creek flows into Baker Creek at the north end of the Site. Baker Creek’s natural hydrological
regime is dominated by spring freshet. Natural surface runoff at the Site is largely controlled by major bedrock
outcrops on the southwest and southeast sides of the GMRP Boundary and flows towards Baker and Trapper
Creeks, which then convey runoff water to Great Slave Lake (CRP Section 2.2; CIRNAC and GNWT 2019b).
The VCs outlined in Section 1.4.2 of this document identify the many valued fish and wildlife species that have
historically used the lands on and around the Site. Past studies have documented a variety of fish species in
both Baker Creek and Yellowknife Bay. Fish habitat in Baker Creek is primarily lotic with a range in stream depth
from a few centimeters to over two metres. At the mouth of Baker Creek, the stream widens creating a marsh
area along the western edge of Yellowknife Bay; this is the richest area of the creek in terms of fish species
(CRP Section 2.5; CIRNAC and GNWT 2019b).
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There are 13 wildlife species of concern with ranges that are known to overlap or likely overlap with the Mine,
including two mammals, two insects, and nine birds. Of these species, the Barn Swallow, Common Nighthawk,
and Horned Grebe have been observed on Site. No plant species at risk are present in the Yellowknife region. In
the case of migratory birds, some species breed or winter near the Site while others may migrate through the
area (such as the Peregrine Falcon); though they have not been recorded within the GMRP Boundary; CRP
Section 2.4 [CIRNAC and GNWT 2019b]).

1.4.2 Valued Components
The VCs are developed to identify the values that surround a project, and what is of utmost importance to
affected parties and from an environmental standpoint, based on the existing project and receiving environment.
Valued Ecosystem Components, Valued Cultural and Heritage Components, and Valued Socio-economic
Components, are identified in Chapter 7 of the DAR (INAC and GNWT 2010); these are summarized together as
VCs. The VC’s for the GMRP have not changed since the EA.
VCs were selected during the EA based on six core aspects of the biophysical environment, defined in the DAR
(INAC and GNWT 2010) as surface water, the geological and hydrogeological environment, atmospheric
environment, aquatic and terrestrial environments, and environmental health. The human environment was then
defined as Aboriginal and additional community interests. Summarized, the VCs for the GMRP, based on these
core aspects of the human and biophysical environment include the following:
•

Baker Creek and Yellowknife Bay.

•

Permafrost extent.

•

Resident in-stream and migratory fish species, including Arctic Grayling, Lake Whitefish, Northern Pike,
Longnose Sucker, Walleye, Slimy Sculpin and Ninespine Stickleback.

•

Aquatic Biota – benthic invertebrates (e.g., Ephemeroptera, Trichoptera, and Chironomidae) and emergent
macrophytes present in the area (e.g., Bladder Sedge, Bulrush, Cattail, Cow Lily, and Flatleaf Bladderwort).

•

Terrestrial and Semi-aquatic Mammals, including moose, caribou, black bear, wolf, hare, mink, muskrat.

•

Resident and migratory bird species, including Grouse, Ptarmigan, Osprey, Kestrel, Owl, Mallard,
Merganser, Scaup, and Peregrine Falcon.

•

Terrestrial vegetation that acts as a food source for other species or valued by local residents, including
alder, lichen, berries, and medicinal plants.

•

The intrinsic value of the environment, including surface water and groundwater quality, soil and sediment
quality, aquatic and terrestrial habitat, air quality, and noise environment.

•

Aboriginal interests, including Aboriginal community well-being, traditional harvesting and subsistence, and
Aboriginal heritage sites.

•

Additional Community Interests including, land use and visual and cultural setting (e.g., recreational and
community features or resource use, visual aesthetics and physical resources, and built heritage features
and cultural landscapes), socio-economics (e.g., population, health and safety, employment, business
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development, and education and training), and transportation (e.g., road system efficiency and
transportation system safety).
Figure 1-3 provides a high-level depiction of how these VCs may interact with the GMRP environment. It depicts
the potential exposure pathways between humans, wildlife, and vegetation with both legacy and remediation
impacts of the GMRP. The Human Health and Ecological Risk Assessment (HHERA; CanNorth 2018),
completed in response to EA Measure 10 (MVEIRB 2013a; AANDC 2014), identified four environmental fate
processes and seven different exposure media that could result in exposure impacts from the Site. Exposure
pathways were identified as occurring either through uptake/direct contact, ingestion, or inhalation.

Figure 1-3: Conceptual Exposure Pathways to Legacy Giant Mine Site and Reclamation Activity
Impacts
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1.5 Giant Mine Development and Resulting Legacy
Giant Mine operations significantly altered the Site and surrounding landscape, water quality, biological activity,
and chemical signature of the physical environment of the Site, as described in Section 1.4.1 of this document,
compared to pre-disturbance conditions. Since the mine closed in 2004 and the Site was designated as
orphaned and abandoned, it has been in a state of Care and Maintenance, managed by the GMRP.
A brief overview of the history of mine development is provided in Table 1-1, with more comprehensive detail
included in Chapter 3 of the CRP (CIRNAC and GNWT 2019b). Chapter 4 of the DAR also provides a detailed
account of the Site history (INAC and GNWT 2010). Following this, a brief overview of the legacy impacts the
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Giant Mine has had on the surrounding communities is provided, and a description of all the activities the GMRP
has been implementing to stabilize the Site, prior to commencement of remediation.
Figure 1-4 outlines the history of the Site from pre-disturbance through Care and Maintenance and the many
steps taken in preparing for the water licence process (more information is provided in Section 3.3 of this
document and Chapter 3 of the CRP [CIRNAC and GNWT 2019b]). This figure provides a high-level overview of
how events at the Site have progressed since the 1940s.
Table 1-1: History of Mine Development and Resulting Changes to Environment
Mine Site Development
Decade

Mining Activities
(Underground and Pits)

1940s

• A-Shaft, B-Shaft, and C-Shaft sunk (194548); underground mining begins.

1950s

• A-, B-, and C-Shafts connected at 750
Level (1953).
• Back-filling of mined stopes with gravel
begins (1950-57).
• five storage chambers for arsenic trioxide
dust excavated in permafrost zone near
arsenic recovery plant (1951-1962).

1960s

1970s

1980s

1990s

• Underground mining continues.
• Some mined-out stopes are used for
arsenic trioxide storage.
• Existing underground reserves nearly
depleted (1970).
• Open pit mining begins with excavation of
A1 and B1 Pits (1974-76).
• Construction of Chamber 9 for arsenic dust
storage (1976).
• Baker Creek diverted to allow for C1 Pit
excavation (1983).
• A2, B2, B3, B4, and C1 Pits excavated
(1981-87).
• Mining of ore in previously processed
tailings commences.
• Construction of chambers 10 to 12 for
arsenic dust storage.
• Mining of ore in tailings continues.
• Construction of Chambers 14 and 15 for
arsenic trioxide dust storage.
• On Site processing of ore ceases (1999);
ore processing continues at Con Mine.

Waste Disposal and Infrastructure
• Deposition of flotation tailings in Yellowknife Bay (194850).
• Arsenic trioxide dust emissions from the roaster stack
commence (1949).
• Deposition of tailings in Bow Lake in area of present day
North Pond commences (1951).
• Dams 1, 2, and 3 built; created current day Polishing,
Settling and North ponds (1955 into 1960s).
• Back-filling material for stopes switches to mill tailings
(1957-78).
• Continuous improvements made throughout this decade to
reduce arsenic trioxide concentrations in roaster stack
emissions (1952-1959).
• Commencement of arsenic dust deposits in underground
chambers.
• Dams 4 and 5 built to create Central Pond (late 1960s).
• Calcine Pond built near Baker Creek to store calcine
tailings (1969).
• Dams 1, 2, and 3 raised (1975).
• Dam 6 built, separating North and Central Ponds (1976).
• Dam 7 built to contain seepage from Dam 4 and 5 on
Central Pond (1976).
• Minewater begins to be stored in pits (instead of direct
discharge to Baker Creek near C-shaft)
• Existing Effluent Treatment System commissioned
• Dams 9, 10, 11 built and then raised; Dam 11 created
South Pond, downstream of Dams 4 and 5.
• Dams 21 and 22 built for reprocessed tailings from North
and South Pond, forming Northwest Pond.
• Royal Oaks goes into receivership; Site is transferred to
DIAND. Miramar Giant Mine Ltd. Is allowed to continue
mining, indemnified of existing Site liability (1999).
• On Site deposition of arsenic trioxide dust in chambers
ceases (1999).
• On Site deposition of tailings ceases (1999).
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Table 1-1: History of Mine Development and Resulting Changes to Environment
Decade
•
2000s

•

•
2010s

•
•

Mine Site Development
Mining Activities
Waste Disposal and Infrastructure
(Underground and Pits)
Mining of ore in tailings (processing occurs
• Northwest Pond area used for disposal of non-hazardous
at Con Mine) continues until 2004.
waste and temporary storage of hazardous wastes.
DIAND takes control of Site; managing Site
• Baker Creek diverted to minimize flood risk near B1 Pit
in state of Care and Maintenance (2004).All
(2006).
mineral rights to Site withdrawn (2005).
• Northwest Pond area continues to be used for disposal of
Underground stope stabilization work is
non-hazardous waste disposal and temporary storage of
completed (2012-2018).
hazardous wastes.
Deteriorating infrastructure (e.g., roaster, C
• Improvements made to water management pumping
Shaft, A shaft) decontaminated and
system in underground mine (2017-2019).
demolished (2013-2017).
• Improvements made in methods for dust suppression to
UBC Bridge repaired (2018).
minimize fugitive tailings dust and other Site dust.

(source: CIRNAC and GNWT 2019b)

The major legacy impacts from Giant Mine operations resulted from the production and management of arsenic
trioxide dust as a byproduct of roasting the ore prior to gold extraction, the deposition of tailings, and decisions
made regarding management of minewater. These activities have resulted in significant impacts to the land and
water on and around the Site and have left behind deteriorating infrastructure and earthworks.
The impacts of historical mining operations have had significant environmental, health, and psychological
consequences on the surrounding community. A Traditional Knowledge Report was prepared by the
Yellowknives Dene First Nation (YKDFNLEC 2005) and contains information regarding historic Dene use of the
Site and surrounding environments. In this report, the YKDFN also discuss the severe and long-lasting impacts
from arsenic contamination of the lands around the Site to their community members’ and way of life. Please
refer to this document (YKDFNLEC 2005) in full for more information. The YKDFN, through Trailmark Systems,
are undertaking an additional study which will be available in 2019 and will further inform the legacy impacts of
the Giant Mine on the traditional lives of the YKDFN. The NSMA are currently undertaking a Traditional
Knowledge Study. This study is not specifically focused on the Giant Mine. This work is not yet complete,
however the GMRP remains committed to incorporate input from the NSMA into the GMRP where possible.
Section 4.0 of this document provides a high-level overview of how the planned closure activities address legacy
impacts.
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1.6 Regulatory History of the Giant Mine Remediation Project
The Site was operated as the Giant Mine from 1948 to 1999 under ownership of several private corporations
(Figure 1-4; refer to Section 1.5 of this document for an overview of mine development; refer to Chapter 3 of the
CRP for a detailed history of the Site [CIRNAC and GNWT 2019b]). In 1999, when the owner Royal Oak Mines
Inc. declared bankruptcy, a court appointed-receiver transferred control of the property to CIRNAC (then the
Department of Indian Affairs and Northern Development [DIAND]), deeming the Site orphaned and abandoned.
Immediately, Miramar Giant Mine Ltd. (a subsidiary of Miramar Mining Corporation) purchased the mine from
CIRNAC. Under the terms of the purchase agreement, CIRNAC indemnified Miramar Giant Mine Ltd. for existing
environmental liabilities at the Site. Concurrently, the GNWT indemnified CIRNAC for certain liabilities
associated with the surface features and components of the mine.
Miramar Giant Mine Ltd. mined ore from the Site on a greatly reduced scale until July 2004; all ore processing
occurred off Site at the nearby Con Mine facilities (Table 1-1). Under the terms of a reclamation security
agreement with CIRNAC, Miramar Giant Mine Ltd. was required to manage the Site in environmental
compliance with existing Water Licence N1L2-0043. In 2004, Miramar Giant Mine Ltd. discontinued its
operations. In summer 2005, subsurface rights to the Giant Mine Site were withdrawn. In fall 2005, the
agreement between Miramar Giant Mine Ltd. and CIRNAC was terminated (Miramar 2005); the Site was
returned to the status of an orphaned and abandoned site under the stewardship of CIRNAC. Immediately
following termination, Deton’Cho Nuna Joint Venture was made the Care and Maintenance contractor for the
Site (CIRNAC and GNWT 2019b).
A brief history of the urgent works and other activities undertaken at the Site since 1999, completed in
accordance with the Mackenzie Valley Resource Management Act (MVRMA; Government of Canada 2008), the
Waters Act (GNWT 2014) as well as the water licences, land use permits, and fisheries authorizations issued to
the GMRP (refer to the MVLWB Public Registry for all water licence and land use permit documents), is as
follows:
•

In 2002, Environment Canada’s Metal Mining Effluent Regulations (MMER; now called the Metal and
Diamond Mining Effluent Regulations [MDMER]) came into force (Government of Canada 2002). In this
same year, Miramar Giant Mine Ltd. applied for a term extension to Water Licence N1L2-0043. The MVLWB
extended Type A Water Licence to December 31, 2005. When extending the term of this Water Licence, the
MVLWB also updated the effluent quality criteria (EQC) in Water Licence N1L2-0043 to satisfy the MMER
requirements for discharge of treated minewater (Government of Canada 2002).

•

In 2003, an additional Type B Water Licence MV2002L2-0020 was issued to Miramar Giant Mine Ltd. for
one year, to allow for removal of a bridge and culvert, and re-contouring and realignment of the surrounding
bed and banks of Baker Creek. Fisheries Authorization #SC01188 was also granted for this work (DFO
2003). In this year, the Giant Mine conveyor galleries were also decontaminated and deconstructed.

•

Water Licence N1L2-0043 expired December 31, 2005. From the end of 2005 to 2007, CIRNAC (then Indian
and Northern Affairs Canada) developed its Remedial Action Plan for the Site (INAC and GNWT 2007).
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•

In 2006, in accordance with Fisheries and Oceans Canada’s (DFO) Fisheries Authorization #YK-06-0063
(DFO 2006), Reach 4 was realigned to move it away from contaminated surface areas, to reduce seepage
to underground workings, and mitigate risks of flooding due to instability of the underground infrastructure
that remains on Site. Realignment and habitat compensation work was completed in 2006.

•

In 2007, CIRNAC submitted Water Licence Application MV2007L8-0031 to the MVLWB for remediation of
the abandoned Site. In review of the application, the City of Yellowknife referred the GMRP to EA (City of
Yellowknife 2008). The Report of Environmental Assessment and Reasons for Decisions was issued by the
MVEIRB on June 20, 2013 (MVEIRB 2013a), and final measures were agreed upon on August 11, 2014
(AANDC 2014); refer to bullet below.

•

In 2012, during the EA, CIRNAC submitted Water Licence application W2012L8-0010 to the MVLWB for
deconstruction of the Roaster Complex and required underground stabilization (Site Stabilization Plan
[SSP]), as they were emergency works requiring immediate attention under Section 119(b) of the MVRMA
(Government of Canada 1998). The MVEIRB removed these items from the scope of the EA to allow works
to proceed (MVEIRB 2013b). The MVLWB issued Type B Water Licence MV2012L8-0010, effective March
28, 2013. The Water Licence term has been amended twice and it is set to expire July 31, 2020.

•

In 2012, Land Use Permit MV2012S0019 was applied for concurrently with Type B Water Licence
MV2012L8-0010 for geotechnical work in support of the Freeze Optimization Study (FOS), design support
for drilling and soils testing, A1, B2, and C1 Pit stability, and underground stability investigations.

•

On August 11, 2014, The Minister of CIRNAC (then Aboriginal Affairs and Northern Development Canada)
approved the Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a), including updates to
several measures (AANDC 2014). This concluded the EA process.

•

On August 20, 2014, the MVLWB (2014) issued a letter to INAC outlining submission requirements for its
Post-EA Information Package in application for a water licence and land use permit, in consideration of EA
outcomes.

•

In 2016, Land Use Permit MV2016S0016 was applied for to replace the expiring Land Use Permit
MV2012S0019 and to increase the number of drill holes approved for geotechnical investigations, including
additional geotechnical investigations of the tailings ponds. The types of drilling permitted was also updated
in this new Land Use Permit.

•

In 2017, CIRNAC (then Indigenous and Northern Affairs Canada) applied for an amendment to Water
Licence MV2012L8-0010 and Permit MV2016S0016 to update the type of minewater pump and equipment
listed to allow for completion of Akaitcho pump upgrades. This work was completed to improve pumping
redundancy and reduce risks to worker health and safety by reducing the need to enter the underground for
pump maintenance. This work is set to be complete in early to mid-2019.

•

In 2017, CIRNAC also applied for Type B Water Licence MV2017L8-0006 and Land Use Permit
MV2017X0030 for repair of the UBC Bridge. This work was to replace the abutments holding up the bridge
superstructure as they had shifted towards the creek. This work was completed Spring 2018.
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•

In 2018, CIRNAC applied for an amendment to Water Licence MV2012L8-0010 to remove the restriction on
volume of water used from the Polishing Pond. The standard restriction of 300 m3/day is not applicable to
this waterbody as it is considered an artificial reservoir with no natural inflow or outflow.

•

In 2019, CIRNAC applied for an additional amendment to LUP MV2016S0016 work on fish bearing waters
(i.e., geotechnical investigations in Baker Pond and Yellowknife Bay near the planned outfall, and clearing
ice dams in Baker Creek), as well as installation of a monitoring well north of Dam 3.

Since assuming stewardship and liability of the Site in 1999, CIRNAC has ensured Care and Maintenance and
environmental management have been ongoing to achieve:
•

Continued compliance to date through continued implementation of Water Licence N1L2-0043 conditions
(expired 2005), including meeting EQC in discharged effluent and completing Surveillance Network Program
(SNP) monitoring, based on the former SNP in Water Licence N1L2-0043; operational monitoring is also
completed for surface and groundwater (seepage and shallow and deep groundwater) to complement the
results of the SNP.

•

Compliance with additional water licences and land use permits issued for specified works including site
stabilization, UBC Bridge repair, and geotechnical investigations.

•

Continued compliance with all MDMER requirements, including Environment Effects Monitoring (EEM),
related to discharge effluent and the aquatic downstream environment (Government of Canada 2002).

•

Compliance with all DFO Fisheries Authorization requirements.

Waste management has been ongoing since CIRNAC was assigned stewardship of the Site. Several clean-ups
of hazardous wastes have been completed during Care and Maintenance. Air quality and dust monitoring are
ongoing at Site; stringent dust and air quality monitoring programs were put in place prior to work being
completed under the SSP. Monitoring data from the monitoring programs required by existing or former water
licences is submitted to the MVLWB in accordance with current or past requirements. The GMRP also reports
applicable results to ECCC and DFO, respectively.
Outside the scope of these existing water licences and land use permits, the GMRP conducts annual
infrastructure assessments. This work is part of a host of activities completed by the GMRP in accordance with
Section 89 of the MVRMA (Government of Canada 1998). In 2015 and 2016, respectively, C-shaft, A-shaft, the
Curling Club, and the former Assay Lab were deconstructed as urgent works, as the infrastructure assessment
identified significant concerns with structure instability, which put worker health and safety at risk on Site. An
update of all activities at Site that have been completed in accordance with Section 89 of the MVRMA was
provided to the MVLWB on August 18, 2017 (INAC 2017). Refer to CRP Section 1.5 for a complete discussion of
regulatory processes including applicable Acts and Regulations, a summary of current licences, permits,
authorizations and agreements (CIRNAC and GNWT 2019b).
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2
IMPLEMENTATION OF THE CLOSURE AND RECLAMATION PLAN
2.1 Components to be Remediated and Constructed
Historical mine workings have left extensive impacts within the GMRP Boundary and left multiple components
for the GMRP to address. Figure 2-1 depicts the Site as it exists at the time of submission, prior to
implementation of the CRP (refer to Section 1.5 and Figure 1-4 in this document for brief summary of mine
history; a more comprehensive discussion is provided in Chapter 3 of the CRP [CIRNAC and GNWT 2019a] and
Chapter 4 of the DAR [INAC and GNWT 2010].
The proposed components of the GMRP can be split into two main categories:
•

Former mine components or mining impacts requiring remediation, and

•

Components to be constructed or developed that will support remediation and long-term site management
(refer to Section 2.3 of this document for a discussion of GMRP Phases).

2.1.1 Components Requiring Remediation
The historical mining components and supporting infrastructure requiring remediation or long-term management
at the Site include (CIRNAC and GNWT 2019a):
•

Eight open pits.

•

Four tailings containment areas (TCAs, i.e., South, Central, North and Northwest) and associated rockfill
dams.

•

The Settling Pond and Polishing Pond and associated rockfill dams, which support the existing Effluent
Treatment Plant (ETP).

•

The ETP, which was installed in 1981 and remains in seasonal use.

•

Tailings deposited outside of the TCAs, including those in the foreshore tailings area, Mill Pond, an area
west of the Settling/Polishing ponds (referred to as Area 4 in the CRP; CIRNAC and GNWT 2019a), and the
Calcine Pond.

•

Contaminated soils on land, contaminated sediment in Baker Creek, and contaminated soils and sediment
along the shoreline of Yellowknife Bay from arsenic dust deposition and discharges of contaminated
minewater, amongst other smaller sources.

•

An underground mine with numerous openings to surface, underground workings, including 15 stopes and
chambers filled with arsenic trioxide dust, bulkheads, and numerous drifts; some stabilization in the
underground has already been completed to address unacceptable risks associated with underground
stability (refer to Section 1.6 of this document).

•

Approximately 25 stockpiles of surface debris and non-hazardous waste.

•

The Tailing Reprocessing Plant (TRP), which has been out of service since 1990.
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•

An abandoned Townsite area and other buildings that supported mining activities (a total of 101 structures
remain on Site); some structures (e.g., Roaster Complex, A-Shaft, C-Shaft) have already been
deconstructed to address unacceptable risks associated with deteriorating infrastructure (refer to Sections
1.6 and 3.3 of this document).

•

Over 30 km of roads and culverts (some which will remain to support post-closure monitoring and
maintenance activities), abandoned utilities, common utilidors, and fencing.

•

Baker Creek channel, the alignment and shape of which currently poses an unacceptable risk of flooding
along certain stretches, and requires realignment and channel widening in some areas.

2.1.2 Components to be Constructed
The Site will require long-term water management, monitoring of the underground arsenic trioxide freeze
system, as well as monitoring and maintenance of remediated former mining components. As a result, the
GMRP also must construct components that will remain on Site in the long-term, which includes (CIRNAC and
GNWT 2019b):
•

A new Water Treatment Plant (WTP), which will treat contaminated minewater year-round. This includes
long-term site water management of underground minewater levels.

•

An on-site Non-hazardous Waste Landfill for disposal of infrastructure wastes during remediation and for ongoing long-term disposal of WTP residuals.

•

Installation and long-term monitoring and maintenance of the freeze system that will encapsulate the
arsenic-trioxide filled stopes and chambers underground and part of B1 pit.

•

A temporary freshwater intake may be constructed to support remediation activities, primarily related to dust
mitigation.

•

Construction of long-term underground access.

In addition to construction of these operational components, several closure activities require construction in
order to implement the selected closure option (e.g., tailings covers). Refer to Section 2.2 of this document for a
list of all closure activities.
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2.2 Proposed Closure Activities
Generally, the remediation activities planned for the Site can be summarized as the five following major
activities:
•

Remediation of former mining wastes

•

Long-term site stability and flood control

•

Reduction in arsenic loadings to the receiving environment

•

Minimizing and managing human and wildlife access and exposure to contaminants

•

Long-term management of minewater and freeze system

The items listed in Table 2-1 are the closure activities that comprise the proposed CRP (CIRNAC and GNWT
2019b). The CRP has split the required closure activities into 10 broad components, which encompass all the
activities planned during remediation. References to the applicable sections of the CRP are provided in the
table. The CRP provides a detailed description of each component, including existing conditions, conceptual
designs, required engineering works, and final site conditions.
The items identified in Table 2-1 in bold text are changes since the EA, which have resulted from EA Measures
and Suggestions (MVEIRB 2013a; AANDC 2014; refer to Section 3.1 of this document), public engagement
(refer to Section 3.2 of this document and Appendix A of the Engagement Plan [CIRNAC and GNWT 2019d] and
the Engagement Log [CIRNAC and GNWT 2019e]), and advancement of engineering design (Section 3.3 of this
document and Sections 5.1 to 5.10 of the CRP [CIRNAC and GNWT 2019b]). A detailed discussion of changes
to the GMRP since the EA is presented in the Preliminary Screening Document (CIRNAC and GNWT 2019a).
Once all the closure activities identified in Table 2-1 have been implemented, the Site will enter a state of postclosure (refer to Section 2.3 of this document for a discussion of GMRP Phases). The Site will continue to be
managed by CIRNAC in post-closure as minewater treatment will be ongoing and the freeze system, as well as
other Site features, will continue to be monitored in the long-term. Figure 2-2 in this document depicts the postclosure landscape of the Site after all the closure activities have been implemented.
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Table 2-1: Giant Mine Remediation Project Components and Proposed Closure Activities
Proposed Closure Activities1
(Modifications since DAR in Bold, Reclamation research is in italics)2

GMRP Components




Stabilize high-risk stopes and chambers with paste tailings or other suitable materials
Plug underground openings connected to arsenic stopes and chambers; backfill all drifts connected to stopes and chambers and backfill
voids on top of arsenic stopes and chambers.

Underground Mine Workings
(CRP Section 5.1)






Seal mine openings to surface; close mine openings to surface within pits to support pit closure (CRP Section 5.3).
Control mine water fluctuations and minewater level
Establish long-term underground access
Reclamation Research to understand the potential impacts of mine water fluctuations in the underground and the level to which minewater
can increase while still maintaining a groundwater sink to the receiving environment; mine flooding was discussed in Section 6.8.3 of the
DAR (INAC and GNWT 2010).

Arsenic Trioxide Freeze System
(CRP Section 5.2)

Open Pits
(CRP Section 5.3)








Freeze the bedrock or fill around each arsenic containing chamber, stope, drift or pit fill.
Install cooling infrastructure for the freeze program to implement the frozen shell method using passive cooling technology
Long-term operation, monitoring and maintenance of freeze system required.
Where flood risk is present, protect from over topping of spill point with backfill, water diversion berms or both
Backfill A2, C1, B2 and B3 open pits, fully or partially, with borrow materials.
Place contaminated soils recovered from the Site in A1 and highly contaminated soils in B1 open pit (potential to place contaminated
material in B2 pit, if additional capacity is needed); a layer of clean borrow materials will be placed over contaminated materials;
engineered covers may be installed over filled pits when needed to protect underground water quality (CRP Section 5.4).





Place contaminated infrastructure waste in B1 Pit to be frozen.
A1 and A2 pits highwalls will be recontoured; B4 Pit will be recontoured or partially backfilled with borrow material.
Excavate heavily contaminated granular fill from the mill/roaster area to industrial soil quality standards and dispose in B1 Pit, or other
suitable frozen zone.

Contaminated Soils
(CRP Section 5.4)






Excavate contaminated granular fill to industrial soil quality standards in Developed Areas and dispose in A1 Pit.
Excavate contaminated fine-grained soil in Developed Areas to industrial soil quality standards and dispose in TCAs.
Excavate PHC contaminated soil, Jo-Jo Tailings, and Dam 3 tailings-impacted soils and dispose in the TCAs.
Construct engineered soil covers over areas of contaminated soils in the Developed Area where the depth of contamination is significantly
greater than 2 m; this includes Mill Pond, the former Calcine Pond, and Area 4, and area tailings located west of the Polishing and Settling
Ponds.




Construct fence around contaminated in-situ soils in forest / wetland /bedrock terrain in area of primary roaster stack deposition.
Remediate former townsite, shoreline lands, and marina area to residential soil quality criteria including partial excavation and/or
covering near-shore sediments in Yellowknife Bay.



The area of Dam 3 tailings-impacted soil has increased since the DAR. Reclamation research for additional remediation work north
(down-gradient) of Dam 3
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Table 2-1: Giant Mine Remediation Project Components and Proposed Closure Activities
Proposed Closure Activities1
(Modifications since DAR in Bold, Reclamation research is in italics)2

GMRP Components





Baker Creek will remain on Site




Reaches 1, 3, and 5 of will be realigned to avoid openings to underground and pits and create a straighter flow path.

Baker Creek will remain a fish-bearing stream
Seasonal discharge into Baker Creek from the Effluent Treatment Plant will be discontinued (with the construction of the new WTP, CRP
Section 5.8).

Baker Creek
(CRP Sections 5.4 and 5.5)

Construct a flood plain in various reaches of Baker Creek to convey extreme flood (Probable Maximum Flood; PMF), with mitigation for
channel ice deposits.



Restore natural drainage patterns where possible and provide appropriate habitat for range of aquatic species (pending further
engagement), as per a Fisheries Act (Government of Canada 2002) Authorization.



Sediments in Baker Creek will be removed down to bedrock or underlying native soils in places to reduce in-stream arsenic
contamination; recovered sediments will be deposited in the TCAs.



Additional wetland treatment technologies are part of a reclamation research plan to further reduce arsenic loadings to Baker Creek from
surface drainage inputs, including upstream of the GMRP boundary.

Tailings Containment Areas
(TCAs)
(CRP Section 5.6)




South Pond tailings will be relocated to Central and North Ponds.






Spillways from covers will be constructed to route surface water to the receiving environment once it meets surface runoff quality criteria.

North, Central, Northwest, and the Settling and Polishing Ponds will be covered with an engineered cover of coarse rock and a
geosynthetic liner.
Stabilize dams where needed to meet Canadian Dam Association Guidelines.
Design and install an improved cover over existing foreshore tailings cover in Yellowknife Bay
Borrow material is required to carry out selected closure activities, including constructing engineering covers over the TCAs and
contaminated soils, the backfill required in pits and in areas where soils have been removed, and in rehabilitating Baker Creek and Baker
Pond. The volume and type of borrow materials required has increased since the DAR as a result of modifications. The majority will

Borrow Material
(CRP Section 5.7)

come as a by-product of closure activities (e.g., spillway for Northwest Pond).
o

Coarse and fine-grained borrow materials that will be obtained as a by-product of remediation activities is estimated to be
around 3 million m3.

o

Additional coarse and fine-grained borrow materials that will be sourced from excavation of select locations on Site is
estimated to be around 1 million m3

22

January 2019

Giant Mine Remediation Project

L

Updated Project Description
Table 2-1: Giant Mine Remediation Project Components and Proposed Closure Activities
Proposed Closure Activities1
(Modifications since DAR in Bold, Reclamation research is in italics)2

GMRP Components




The existing ETP will be decommissioned, demolished and disposed of.
The new WTP will be built within the Developed Area of the Site; it will use ion-exchange in year-round treatment of minewater; it will
discharge via a near-shore outfall to Yellowknife Bay near the mouth of Baker Creek. Outfall will not scour or re-suspend arsenic

Water Treatment Plant and
Outfall Systems
(CRP Section 5.8)

from sediments during operation.



Minewater will be treated to meet the Guidelines for Canadian Drinking Water Quality for arsenic and approved Effluent Quality
Criteria (EQC) for other parameters of potential concern.




Site-specific water quality objectives will be met at the edge of the 200 m mixing zone in Yellowknife Bay.
Water treatment is expected to continue into the long-term (project life of 100 years) and will require ongoing operation; redundancy will be
built into the new WTP to handle fluctuations in the underground mine pool.



Remaining buildings on Site will be demolished, including the townsite (except the former recreation hall; relocation of the exploration shop is



Arsenic-impacted building materials will be deposited in a frozen zone as part of the arsenic freeze program (B1 pit or Chamber 15); all

being investigated)
uncontaminated building wastes, debris, and other non-hazardous will be recycled or deposited in the on site Non-Hazardous Waste Landfill.
Site Infrastructure and Buildings
(CRP Section 5.9)

All recovered non-arsenic contaminated hazardous materials will be shipped off-Site for proper disposal.



A new building for the WTP and office space will be constructed; WTP-related piping for water management will also be installed, as
required.




The MCM may erect other temporary structures at the Site in support of remediation activities.
Roads, bridges, and culverts needed to support long-term operations will be constructed or maintained; administrative controls will be
implemented to communicate residual hazards.

Non-Hazardous Waste Landfill
(CRP Section 5.10)





A freshwater intake in Yellowknife Bay to supply water in support of remediation activities may be required



All new WTP residuals including spent ion exchange media, sludge, and other process residuals (CRP Section 5.8) will be disposed of in a

A non-hazardous waste landfill with two cells will be built on Site.
All non-hazardous infrastructure wastes from demolition of buildings and collected from clean-up of waste piles on Site will be placed in a
non-hazardous waste cell of the constructed landfill; this cell will be covered with a low permeability cover prior to completion of remediation.
constructed cell of the on-site landfill; this cell will remain operational over the life of the GMRP; once full or no longer needed, it will be

1.
2.

covered with a low permeability cover.
For more information on all closure activities discussed, refer to the CRP (CIRNAC and GNWT 2019b)
Modifications (including potential modifications/RRPs) are discussed in more detail in the Preliminary Screening Document (CIRNAC and GNWT 2019a).

23

January 2019

PATH: I:\2013\13-1377\13-1377-0115\Mapping\MXD\CRP_25000\1313770115_25000_Fig_3_4_1_PostRemediation2040_Rev0.mxd PRINTED ON: 2019-02-01 AT: 2:20:45 PM
638000

6936000

636000

6936000

634000

Shot
Lake

Yell
o

wk
nif

eR
ive

r

Trapper
Lake

Gar
Lake

ree
Trapper C
k

Ä
Ã
6934000

Baker

6934000

Cree
k

4

FORMER
TAILINGS AREA
(TYPICAL)
Pocket
Lake

FORMER
SOUTH
POND

FREEZE PAD
(TYPICAL)

NEW WATER
TREATMENT
PLANT

6932000

#

634000

LEGEND

,,..,...

GIANT MINE PROJECT
BOUNDARY
BREAKWATER
FENCE
HIGHWAY
POST-CLOSURE ROAD
POST REMEDIATION
BAKER CREEK
ALIGNMENT
WATERCOURSE

12::1

APPROXIMATE
FORESHORE TAILINGS
COVER

□

APPROXIMATE LIMIT
OF UNDERGROUND
WORKINGS

i;:s9

APPROXIMATE
SHORELINE CAP

OUTFALL

636000

-D

D

CAPPED WITH
ENGINEERED COVER
CLOSED PIT
CORE AREA
EXCAVATED SPILLWAY

#

----

=

TREATED EFFLUENT
OUTFALL LOCATION

1:20,000

WATER TREATMENT
OUTFALL PIPE

FREEZE PAD
HERITAGE BUILDING
NON-HAZARDOUS
WASTE LANDFILL

D

POSSIBLE BORROW
SOURCE SITE

WATER TREATMENT
PLANT

500

METRES

REFERENCE(S)
HYDROGRAPHY AND TRANSPORTATION DATA OBTAINED FROM GEOGRATIS, © DEPARTMENT
OF NATURAL RESOURCES CANADA.
DATUM: NAD 83 PROJECTION: UTM ZONE 11

PROPONENT

l♦I

PROJECT

Crown-Indigenous Relations
and Northern Affairs Canada

RECLAIMED POND
TOWNSITE AND
SHORELINE

250

NOTES
SOUTH POND WILL BE REMOVED BY 2040.

FORMER TAILINGS
AREA

D

~

638000

0

Relations Couron ne-Autochtones
et Affaires du Nord Canada

Giant Mi11e Remediation Project

YYYY-MM-DD

2019-02-01

TITLE

DESIGNED

SF

GIANT MINE POST-CLOSURE

PREPARED

AA

Go¥,e:rn~nt of

REVIEWED

HILARY MACHTANS

Northwest Territories Gou'lftflement d~
Terrltolres du Nord-Quest

REV.

APPROVED

BJORN WEEKS

0

9-1>~

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI B

Yellowknife
Bay

25mm

Handle
Lake

FIGURE

2-2

0

FORMER PIT
(TYPICAL)

Baker C
reek

6932000

LANDFILL

Giant Mine Remediation Project
Updated Project Description

2.3 Phases of the Giant Mine Remediation Project
In contrast to the normal phases of a project, which often include project definition, construction, operation,
closure, and post-closure, the GMRP is defined in three reclamation-focused stages (Figure 2-3):
•

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

Figure 2-3: Conceptual Diagram of the Three Project Phases
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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 (Section 1.6 of this document).
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 MVLWB. Phase 2 applies to the GMRP as a
whole, but its sub-phases are divided and applied to each component of the CRP individually (CRP Sections 5.1
to 5.10 [CIRNAC and GNWT 2019b]). 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. Refer to
Section 2.6 of this document for more information of how staggered implementation may look in Phase 2.

1
Post-closure maintenance of this site includes ongoing operation of the Water Treatment Plant and the active cell in the Non-Hazardous
Waste Landfill where treatment residuals will be disposed and managed.
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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.
As the GMRP nears the end of Phase 2, a Post-Closure Monitoring and Maintenance Plan (PCMMP) will be
developed for the Site. This plan will outline the updated post-closure long-term monitoring program and any
foreseeable maintenance. Monitoring frequencies with anticipated changes over time will be detailed. A robust
process for responding to contingencies post-closure will be defined at the commencement of this final phase.
Detailed site and activity-based management and monitoring will be tailored to ensure it accounts for and
considers each activity being completed to ensure additional impacts from remediation activities is minimized.
Anticipated monitoring details as the GMRP moves through Phases 1 to 3, as well as a process and potential
responses for contingency scenarios, should the closure objective and criteria not be achieved, are provided in
CPR Sections 5.12 and 5.13 (CIRNAC and GNWT 2019b) and summarized in Section 4.5 of this document.
A preliminary project schedule for Phase 2 is provided in Section 2.6 of this document and detailed in Chapter 6
of the CRP (CIRNAC and GNWT 2019b). It is anticipated the GMRP schedule will be adjusted as the project
develops to reflect progress of interrelated tasks and with optimization of activities as work progresses. Updates
will be reported in the Annual Water Licence Report and Design and Construction Plans for individual closure
activities, as applicable (further discussed in Section 2.4 of this document; refer to the Proposed Water Licence
for reporting requirements [CIRNAC and GNWT 2019c]).

2.4 Use of Regulatory Mechanisms to Implement the Closure and
Reclamation Plan
Once the water licence process is complete, the GMRP anticipates updates to specific aspects of this CRP will
be required, based on reviewer comments and MVLWB direction; an updated CRP will be submitted within 6
months of licence issuance. In addition, detailed design/engineering work is still needed for several of the
closure plan components prior to implementation of the selected closure activity (refer to Section 3.4 of this
document for an overview), with corresponding activity-specific monitoring and mitigation details to be
developed. The GMRP has developed a Proposed Water Licence, which has been submitted together with this
application (CIRNAC and GNWT 2019c); it includes details on how the GMRP would like to implement standard
MVLWB conditions to implement the GMRP.
The proposed MVLWB mechanisms for furthering implementation of remediation activities and communicating
CRP updates, progress, and any changes are (CIRNAC and GNWT 2019c):
•

Design and Construction Plans - these Plans will be structured by closure component. They will include
an implementation schedule, the final detailed design, final closure criteria, and activity-specific monitoring
and mitigations to be followed during activity implementation (i.e., construction) and adaptive management
(i.e., confirmation of performance). These plans will also propose a timeline for performance assessment of
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the implemented closure activity, once completed. The Design and Construction Plans will be submitted for
public review and MVLWB approval.
•

Construction Completion Reports - These reports will be submitted after implementation of the Design
and Construction Plan is complete. These reports include as-built designs, including any deviations from
design, and may provide updates to adaptive management and monitoring if necessary. Only changes to
monitoring are for approval at this time, as per standard MVLWB water licence conditions.

•

Management and Monitoring Plans - These plans are living documents that include both site-wide and
activity-specific management and monitoring details. They will be updated to incorporate approved
monitoring and mitigation plans as proposed through Design and Construction Plans and Construction
Completion Reports (as necessary). Site-wide and ongoing aspects of the Plans will also be updated
annually; changes are submitted to the MVLWB for review and approval.

•

Performance Assessment Reports - These reports will be completed after enough time has passed for
monitoring to identify that closure criteria have been met; each closure activity requires a performance
assessment. Timing of assessments will vary by component and be approved through the Design and
Construction Plans. These reports will include an assessment of environmental conditions surrounding the
implemented closure option against its performance and will identify any additional work or monitoring
needed to achieve, or to confirm achievement, of closure criteria. This report is for MVLWB approval.

•

Annual Water Licence Reports This report will provide a summary of closure progress for the previous
calendar year and updated schedules for implementation of the closure plan for the coming year. It will also
provide a summary of management and monitoring results. This report is not for MVLWB approval.

•

Closure and Reclamation Plan – An updated CRP will be provided annually to incorporate any closure
details approved through the Design and Construction Plans. Any new information presented in the CRP
would be for approval.

Figure 2-4 outlines how these six key regulatory mechanisms move the GMRP from Phase 1 (the end of the
water licence process), through Phase 2 (Active Remediation and Adaptive Management), to Phase 3 (postclosure monitoring and maintenance). The diagram illustrates how each document is related to others and how
reporting, evaluation, and document updates are linked. Timelines for submission of documents are included in
the Proposed Water Licence conditions (CIRNAC and GNWT 2019c).
The GMRP believes this approach will work to reduce reviewer overload and result in improved project
implementation by allowing focused review, approval, and advancement of individual components over the life of
remediation. It also provides an effective method for maintaining up-to-date documentation.
During Phase 3, monitoring will continue to assess and confirm the goals, objectives, and criteria outlined in the
CRP continue to be met; maintenance may be implemented post-closure if needed. Operation of the new WTP
will continue through this phase as will monitoring of the freeze system. Phase 3 details will be defined in more
detail in the PCMMP and the anticipated post-closure water licence application process, after Phase 2 is
complete (CIRNAC and GNWT 2019c).
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Figure 2-4: Advancement of the Giant Mine Remediation Project Through Regulatory Processes
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2.5 The Role of Procurement
While CIRNAC is responsible and liable for the activities that occur at the Site, all closure activities to be
implemented will be completed by third-party contractors. As stated in Section 1.1 of this document, PSPC
provides contracting services, contract management, and technical support services to CIRNAC. PSPC has
awarded engineering contracts to AECOM and Golder Associates to support the design of the closure activities,
and a construction contract to Parsons as the MCM to implement the approved closure activities as outlined in
the CRP (CIRNAC and GNWT 2019b).
The remediation work to be completed for the GMRP will be broken down into construction work packages with
specific technical specifications (a closure activity may have one or multiple work packages depending on the
required work), which the MCM will tender as contracts. Procurement of the construction work packages will
occur in accordance with the Project Implementation Plan, which will guide the GMRP Schedule (refer to Section
2.6 of this document for information on the GMRP Schedule).
The GMRP’s procurement model works to ensure socio-economic benefits are realized by the affected
Indigenous and local communities. To achieve this, Parsons is responsible for developing a Project
Implementation Plan (as noted above). As part of this process, Parsons will engage with local Indigenous and
local groups to better understand their construction and remediation experience and perform labour capacity
studies to better understanding the availability and capacity of the local work force. This will inform the sizing and
schedule of the construction work packages to maximize socio-economic benefits to the affected Indigenous
groups and local businesses. Parsons will also incorporate an Aboriginal Opportunities Consideration (AOC)
into the work package tender documents. The AOC requires that bidders identify socio-economic benefits to the
Indigenous communities as part of their proposal. This is typically in the form of Indigenous labour, Indigenous
suppliers or subcontractors, and training. The commitments made by the successful bidder become part of the
work package contract and must then be achieved. The contract will include penalty and incentive provisions in
the event that the Contractor either fails to meet or exceeds their AOC commitments, respectively (refer to
Section 4.4 of this document for discussion of socio-economic considerations and channels for involvement).
There are two primary types of contracts that will be used by the GMRP to define the requirement and
deliverables – Design-Bid-Build (DBB) and Design-Build (DB). DBB contracts provide a highly detailed
description of the requirements and are generally quite prescriptive to the contractor. The technical
requirements for DB contracts are much less prescriptive as the majority of the engineering design is performed
by the selected contractor. For DB contracts, CIRNAC will develop performance requirements (i.e. build a water
treatment plant that can treat 2,000 m3/day to 10 µg/L for arsenic), which are then publically tendered. From a
regulatory perspective, review and approval of DBB contracts can generally occur in advance of or parallel to the
tender process as the project details are well defined at the end of the design phase. This translates into more
confidence in the scope, schedule, and budget of the project as regulatory considerations can be incorporated
during the design phase. For DB contracts, regulatory review occurs after the design-build contract is awarded,
and would include more involvement in development of information for submissions to the MVLWB by the
selected contractor. Changes in implementation of a component of the GMRP as a result of MVLWB direction or
input from affected parties, may result in a need to amend contract requirements with a selected contractor. The
GMRP is working to incorporate these types of timelines into the GMRP schedule (refer to Section 2.6 of this
document), to avoid delays as a result of contracting.
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2.6 Timeline and Schedule of Implementation
Implementation of the GMRP is estimated to take approximately 10 years, and commence in 2021,
approximately one year after anticipated water licence issuance. As stated in Sections 2.3 and 2.4 of this
document, ongoing operation, management, and maintenance related to the arsenic trioxide freeze system and
the treatment of minewater is anticipated to last into the long-term. The idea of the GMRP lasting into perpetuity
was of concern to reviewers during the EA. Therefore, the timeline for the GMRP was established by the
MVEIRB to be 100 years (EA Measure 1; MVEIRB 2013a), with additional requirements for long-term
assessment (refer to the Report of Environmental Assessment and Reasons for Decisions for a summary of concerns
raised in discussion of perpetuity and overall risks, MVEIRB 2013a; Section 3.1 of this document provides more
information on the EA Measures and Suggestions issued by the MVEIRB at the completion of the EA process).
Figure 2-5 provides an overview of the anticipated GMRP implementation schedule, assuming water licence
issuance occurs mid-2020. The schedule presented is a high-level depiction of the more detailed schedule
included in Chapter 6 of the CRP (CIRNAC and GNWT 2019b). This schedule complements the discussion of
Phase 2 Active Remediation and Adaptive Management presented in Section 2.3 of this document.
As depicted, detailed design (shown in yellow) is already underway for nearly all components of the CRP
(CIRNAC and GNWT 2019b). Engagement and procurement (shown in green) is included in the schedule and
aligns with Proposed Water Licence timelines and government work planning schedules. Once activity-specific
Design and Construction Plans are approved and procurement is completed, implementation of each activity can
begin (shown in orange). Adaptive management will begin once each closure activity is completed and last until
the end of the Phase 2, as needed (shown in blue). The operation of the old ETP and new WTP is identified in
turquoise. As explained in Section 2.3 of this document, the GMRP will not enter Phase 3, post-closure
monitoring and maintenance until all closure activities are completed.
An updated schedule (a Project Implementation Plan) will be completed by 2022; any schedule updates will be
provided in the Water Licence Annual Report. This will enable the GMRP to provide timely updates to reviewers
and notify reviewers and the MVLWB of upcoming submissions of Design and Construction Plans.
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Figure 2-5: Initial Giant Mine Remediation Project Implementation Schedule
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3

PLANNING FOR CLOSURE

The Closure Guidelines (MVLWB and AANDC 2013) provide suggested timelines for development of a CRP for
a standard mine development. These Guidelines indicate that it may take over a decade to develop a final
closure plan for a project, stretching from a developer’s initial application, through construction, to the end of
mining operations. The GMRP does not reflect the standard case as outlined in these Guidelines because it is
an orphaned and abandoned mine requiring remediation by the federal and territorial governments, not a new
development (i.e., the project itself is the closure of the Site). There is not an extended mine life through which to
develop iterations of the closure plan. However, despite this, the closure plan for the Site has undergone several
iterations outside the MVLWB Process:
•

Royal Oaks Mining Ltd. Submitted the Giant Mine Abandonment and Reclamation Plan (Royal Oak 1998) to
the MVLWB in December 1998 in accordance with Part H of Water Licence N1L2-0043. This plan was never
implemented by Royal Oaks Mining Ltd. before going into receivership the following year.

•

As outlined in Section 1.6 of this document, between 2005 and 2007, the GMRP developed the Giant Mine
Remediation Plan for the Site (INAC and GNWT 2007). This Plan was submitted to the MVLWB as part of
the GMRP’s initial Water Licence Application, MV2007L8-0031, in 2007.

•

As part of the EA Terms of Reference (MVEIRB 2009), the GMRP was required to submit a Developer’s
Assessment Report (INAC and GNWT 2010); this became an updated version of the remediation plan for
the Site.

The Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a) concluded by providing
the GMRP with 26 EA Measures and 16 Suggestions to make improvements to the closure plan as well as the
processes supporting it (refer to Section 3.1 of this document; MVEIRB 2013a; AANDC 2014). Some of these
actions required completion prior to water licence issuance. In its Post-EA Information Request (MVLWB 2014),
the MVLWB has required the GMRP to submit a final CRP, with its water licence application; as it requires of all
proponents prior to entering closure and reclamation.
Since the EA was finalized, much of the work completed has been to undertake significant engagement and
engineering efforts to develop a CRP based on the directions and suggestions provided by the MVEIRB (2013a)
and address the direction provided by the MVLWB in its Post-EA Information Request (MVLWB 2014). This work
has resulted in several changes to the closure plan for the project, as outlined in the Preliminary Screening
Document (CIRNAC and GNWT 2019a) and described in Chapter 5 of the CRP (CIRNAC and GNWT 2019b).
The CRP (CIRNAC and GNWT 2019b) being submitted to the MVLWB with this application is the fourth iteration
of the closure plan for the former Giant Mine Site.
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3.1 Measures and Suggestions from the Environmental Assessment
The MVEIRB issued its Report of Environmental Assessment and Reasons for Decisions for the Site on June
20, 2013 and included a list of 26 EA Measures (MVEIRB 2013a). The MVEIRB (2013a) stated that it believes
the identified EA Measures will “mitigate the significant adverse impacts it has identified and will address the
public concern”. In addition to the 26 EA Measures issued, 16 EA Suggestions were also made by the MVEIRB
in support of concerns identified, for a total of 42 items to be addressed or considered by the GMRP. The
Minister of CIRNAC approved the final measures, including modifications to nine of the 26 EA Measures, on
August 11, 2014 (AANDC 2014). This concluded the Environmental Assessment.
Table 3-1 outlines the EA Measures and Suggestions and how this information is incorporated into the Post-EA
Information Package. Refer to the Report of Environmental Assessment and Reasons for Decisions (MVEIRB
2013a) and the Minister’s decision (AANDC 2014) for more details.
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Table 3-1: Summary of EA Measures and Suggestions and how they are addressed in the Post-EA Information Package

Theme

Measures / Suggestions

Document where information
is provided

Section of
document where
information is
provided

GMRP Comments on Status

Measures
Perpetuity and
overall risks

1. To prevent the significant adverse impacts on environment and the significant public concern from the
proposed perpetual timeframe, the Project will proceed only as an interim solution, for a maximum of 100
years.

CRP (CIRNAC and GNWT
2019b)

CRP Section 1.2, 5.0.3,
5.0.5

The closure period is 100 years as outlined in the Closure and Reclamation Plan.

Perpetuity and
overall risks

2. Every 20 years after the beginning of Project implementation, the Developer will commission an independent
review of the Project to evaluate its effectiveness to date, and to decide if a better approach can be identified.
This will:
1. consider results of the ongoing research
2. be participatory in nature
3. follow the requirements of procedural fairness and be transparent in nature.
If the periodic review identifies a better approach that is feasible and cost-effective, the Developer will further
study it, and make the study and its results of the study public.
3. To facilitate active research in emerging technologies towards finding a permanent solution for dealing with
arsenic at the Giant mine site, the Developer will fund research activity as advised by stakeholders and
potentially affected Parties through the oversight Body. The ongoing funding for this research, and the additional
resources required to manage its coordination, will be negotiated and included as part of the environmental
agreement specified in Measure 7 and will make best use of existing research institutions and programs. The
Oversight Body will ensure through the research activity that, on a periodic basis:
1. reports on relevant emerging technologies are produced;
2. research priorities are identified;
3. research funding is administered;
4. results of research are made public, and
5. results of each cycle are applied to the next cycle of these steps

Environmental Agreement
(Government of Canada 2015)

Environmental
Agreement Article 8

The Environmental Agreement outlines the process through which the GMRP is
required to commission an independent review of the Project every 20 years,
beginning after Project implementation. The Agreement ensures the independent
review of the Project is conducted in a manner that considers ongoing research
results, is participatory and transparent in nature and follows the requirements of
procedural fairness. The Giant Mine Oversight Board (GMOB) is to provide advice in
the design of the independent review.

Environmental Agreement
(Government of Canada 2015)

Environmental
Agreement Article 7, 8,
11.

The Environmental Agreement provides a commitment of funding for the Oversight
Body (which will be known publicly as the Giant Mine Oversight Board (GMOB)) to
manage a research program as required by Measure 3. Initial funding flowed for this
measure as of 2016-17.

Perpetuity and
overall risks

4. The Oversight Body will provide the results of the research funded by the Developer to the periodic reviews of
the Project described in Measure 2. If better technological options are identified through the funded research inbetween these periodic 20-year reviews, these will be reported publicly by the Oversight Body to the Parties, the
Developer and the Canadian public. The Developer will consider these technologies and make decisions
regarding their feasibility. The Developer will make any such decisions public.

Environmental Agreement
(Government of Canada 2015)

Environmental
Agreement Article 8.
GMOB's State of
Knowledge Review:
Arsenic Dust
Management Strategies
Report

GMOB prepared a report with the assistance of Arcadis Canada to review and
assess the viability of current technologies relevant to the management of arsenic
trioxide in September of 2017, which is publicly available. GMOB hosted a research
workshop in March 2018 and is currently negotiating an MOU with the University of
Waterloo for TERRE-NET researchers to establish a formal research relationship
with respect to finding a permanent remediation solution for the arsenic trioxide dust
stored at the Giant Mine site.

Perpetuity and
overall risks

5. In order to mitigate significant adverse impacts that are otherwise likely, the Developer will commission an
independent quantitative risk assessment to be completed before the Project receives regulatory
approvals. This will include:
1. explicit acceptability thresholds, determined in consultation with potentially affected communities
2. an examination of risks from a holistic perspective, integrating the combined environmental, social, health
and financial consequences.
3. possible events of a worst-case/ low frequency high consequence nature
4. additional considerations specified in Appendix D of the Report of EA
From this, the Developer will identify any appropriate Project improvements and identify management
responses to avoid or reduce the severity of predicted unacceptable risks.

Quantitative Risk Assessment
Report (QRA;(forthcoming 2019)

Quantitative Risk
Assessment Report

An independent consultant (Wood) was retained in 2018 to complete the
Quantitative Risk Assessment (QRA). A separate consultant was retained to develop
the engagement component (Stratos). To date the QRA team has prepared and
presented an overall Methodology and Engagement Strategy to the GMRP Working
Group and adjusted this strategy based on input; held multiple public sessions on
risk identification, consequence criteria and acceptability thresholds (Stratos 2018a,
Stratos 2018b, Stratos 2018c and Stratos 2019). A final report will be provided mid
2019. Results will be presented to the public and carried forward in future versions
of Management Plans and Design and Construction Plans as required.

Long-term funding

6. The Developer will:
· investigate long-term funding options for the ongoing maintenance of this Project and for contingencies,
including a trust fund with multi-year up front funding,
· involve stakeholders and the public in discussions on funding options; and,
· make public a detailed report within three years that describes its consideration of funding options, providing
stakeholders with the opportunity to comment on the report.

Development of Options for
Consideration for Long Term
Funding for Giant Mine – Report
(forthcoming 2019)

Development of Options
for Consideration for
Long Term Funding for
Giant Mine - Report

A draft report on long term funding options was provided to the GMRP Working
Group for review in July 2017. Subsequently, an independent consultant (Deloitte)
was retained to develop and provide a revised report. A subcommittee of members
from the GMRP Working Group was formed to provide feedback and input into the
revised report. The report is currently in progress and is anticipated to be finalized in
2019.

Perpetuity and
overall risks
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Oversight

7. The Developer will negotiate a legally-binding environmental agreement with, at a minimum, the members of
the Oversight Working Group, and ether appropriate representative organizations, to create an independent
Oversight Body for the Giant Mine Remediation Project. These negotiations will build on the existing discussion
paper and draft environmental agreement of the Giant Oversight Working group. This Oversight Body will exist
for the life of the Project unless otherwise agreed by the Parties to the Environmental Agreement. Every effort
will be made to have the oversight Body in place as early as possible. The negotiations will make significant
progress within six months of the Ministers environmental assessment decision or proceed to mediation. The
Developer will cover any mediation costs. The environmental agreement will include a dispute resolution
mechanism to ensure compliance with the agreement and a stable funding mechanism for the Oversight Body.

Environmental Agreement
(Government of Canada 2015)

Environmental
Agreement

Through negotiations with the six affected parties (GNWT, CIRNAC, Alternatives
North, the North Slave Metis Alliance, the Yellowknives Dene First Nation, the City of
Yellowknife) an Environmental Agreement was signed in June 2015. This
Agreement established the mandate for a Giant Mine Oversight Board
(GMOB). Details of the Board's mandate are included in the Giant Mine
Environmental Agreement and Society's by-laws found on the GMOB's website.

Oversight

8. The activities of the oversight body will include:
· keeping track of monitoring activities by the Developer and the results of those activities, including water
quality and aquatic effects monitoring, health monitoring and other monitoring
· considering the adequacy of funding for the Project and ongoing research
· providing advice to the Developer, regulators and government on ongoing improvements in monitoring and
Project management to prevent risks and mitigate any potential impacts
· sharing the oversight body’s conclusions with the general public and potentially affected communities in a
culturally appropriate manner

Environmental Agreement
(Government of Canada 2015)

Environmental
Agreement Article 3

Engagement Plan (CIRNAC and
GNWT 2019d)

Engagement Plan Table
4.2

The Environmental Agreement provides for the creation of the Oversight Board and
funding to fulfill these obligations going forward. Article 3 of the Environmental
Agreement outlines the mandate of the GMOB. The GMRP continues engaging with
GMOB staff and directors through various engagement initiatives and venues, further
described in the Engagement Plan.

9. The Developer will work with other federal and territorial departments as necessary to design and implement
a broad health effects monitoring program in Ndilo, Dettah and Yellowknife focussing on arsenic
and any other contaminants in people which might result from this Project. This will include studies of baseline
health effects of these contaminants and ongoing periodic monitoring. This will be designed with input from:
· Health Canada, GNWT Health and Social Services and the Yellowknife medical community; and
· The Yellowknives Dene and other potentially affected communities.

Health Effects Monitoring
Program (www.ykhemp.ca)

Health Effects Monitoring
Program

The Health Effects Monitoring Program was established in 2017. Dr. Laurie Chan,
an independent researcher from the University of Ottawa, is leading the study. An
Advisory Committee was established with representatives from Health Canada,
GNWT Health-Office of the Chief Medical Officer, YKDFN, City of Yellowknife,
NSMA and the GMRP, to provide recommendations on the design and
implementation of the program. Public engagement was undertaken in 2017/18 to
inform residents of the program, discuss the proposed study and obtain
feedback. The program completed the second year of participant sampling in
2018/19. Participants will receive results in 2019.

HHERA 2018 Report (CanNorth
2018)

CRP Appendix 2E HHERA 2018 Report.

The Human Health and Ecological Risk Assessment (HHERA) was completed by
Canada North Environmental Services. The HHERA was carried out with significant
input from stakeholders, community members and traditional knowledge
holders. This input included both the scope of the assessment and the
implementation to better assess risks considering differences in traditional land use,
food consumption, and lifestyles. The final report was released in January 2018. The
GMRP is currently initiating a Stress Study, which was identified in an Appendix to
the Report of EA. Preliminary scope discussions have occurred with affected parties.
Implementation of the stress component will take place 2019/20.

Health Impacts

The organization conducting the monitoring will provide regular plain language explanations of the monitoring
results in terms that are understandable to lay people, and communicate this to potentially affected communities
in a culturally appropriate manner.
Human Health
Risk Assessment

10. The Developer will commission a comprehensive quantitative human health risk assessment by an
independent, qualified human health risk assessor selected in collaboration with Health Canada, the
Yellowknives Dene, the City of Yellowknife, and the Developer. This human health risk will be completed before
the Project receives regulatory approvals. It will:1. Include a critical review of the 2006 Tier II human health risk
assessment and the previous screening reports;2. Consider additional exposures and thresholds (as specified
in Appendix F of the Report of EA);3. Decide whether a Tier Ill risk assessment is appropriate;4. Provide a plain
language explanation of the results in terms that are understandable to the general public, and communicate
this to potentially affected communities in a culturally appropriate manner;5. Provide interpretation of results and
related guidance; and6.lnform the broad health effects monitoring program (described in Measure 9 above).The
Developer may conduct the human health risk assessment concurrently with eh quantitative risk assessment
described in Measure 5. Based on the results of this human health human health risk assessment, and on any
existing results of the health effects monitoring program (described in Measure 9 above), the Developer will, if
necessary in response to this information, identify, design and implement appropriate management responses
to avoid or reduce the severity of any predicted unacceptable health risks.Also, footnote #133 in the Report of
EA (Appendix D) is revised to read, in its entirety, "Including inference of causality and pathologies deducted
from any available health studies."
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Baker Diversion

Measures / Suggestions
11. The Developer, with meaningful participation from the Oversight Body and other parties, will thoroughly
assess options for, and the environmental impacts of diversion of Baker Creek to a north diversion route
previously considered by the Developer or another route that avoids the mine site and is determined appropriate
by the Developer. Within one year of the project receiving its water license, a report outlining a comparison of
options including the current on-site realignment will be provided to the
appropriate regulatory authorities, the Oversight Body and the public.
Once informed by the advice of the Oversight Body and regulatory authorities, the Developer will determine and
implement the preferred option. In doing so, the Developer will consider the advice of the Oversight Body,
regulatory authorities, and the public, and will ensure that the primary considerations in selecting an option are
to:
a) minimize the likelihood of Baker Creek flooding and entering the arsenic chambers, stopes and underground
workings, and
b) minimize the exposure of fish in Baker Creek to arsenic from existing contaminated sediments on the mine
site, surface drainage from the
mine site or tailings runoff. If off-site diversion is selected, the Developer will seek required regulatory approvals
to implement the diversion within five years of receiving its initial water license.

Water in Baker
Creek Channel

Water in Baker
Creek Channel

Document where information
is provided
CRP (CIRNAC and GNWT
2019b)
Baker Creek Diversion:
Alternatives Evaluation Report;
provided as CRP Appendix 5.5A
(CIRNAC and GNWT 2019b)
Baker Creek Flood Hazard
Assessment; provided as CRP
Appendix 5.5C (CIRNAC and
GNWT 2019b)

Section of
document where
information is
provided
CRP Section 5.5
CRP Appendix 5.5A Baker Creek Diversion
Alternatives Evaluation
CRP Appendix 5.5C Baker Creek Flood
Hazard Assessment
Engagement Plan
Appendix A.

Engagement Plan (CIRNAC and
GNWT 2019d)

12. To prevent significant adverse impacts on Great Slave Lake from contaminated surface waters in the
existing or former channel of Baker Creek, should it be re-routed to avoid the mine site, the Developer will
ensure that water quality at the outlet of Baker Creek channel will meet site-specific water quality objectives
based on the CCME Guidance on the Site-Specific Application of Water Quality Guidelines in Canada.

CRP (CIRNAC and GNWT
2019b)

13. The Developer will design and, with the applicable regulators, manage the Project to ensure that, with
respect to arsenic and any other contaminants of potential concern, the following water quality objectives are
achieved in the vicinity of the outlet of the existing or former channel of Baker Creek, should it be re-routed to
avoid the mine site, excluding Reach 0:

CRP (CIRNAC and GNWT
2019b)

A comprehensive evaluation of diversion alternatives was undertaken and
documented in the Baker Creek Diversion Alternatives Evaluation
Report. The assessment included an evaluation of alignment options based on
environment, society and feasibility. Alignment options were evaluated during the
Surface Design Engagement Process. The draft Baker Creek Diversion Alternatives
Report and recommended alignment was presented to the Giant Mine Working
Group in June 2017, which included GMOB. The report was also presented for input
to the YKDFN Giant Mine Advisory Committee (GMAC) in October 2017. Affected
parties were supportive of the report's recommended outcome and alignment route.
GMOB provided a letter noting "In our opinion the Report effectively demonstrates
that an off-site diversion of Baker Creek is undesirable from a number of
perspectives....Overall , GMOB is comfortable with the results of the evaluation and
the conclusion that an on-site alignment of Baker Creek is preferable."
Actions taken as part of the Baker Creek design to address a) include:
providing Baker Creek with geomorphic channel including floodplain conveyance;
designing closure channel and floodplain conveyance for floods up to and including
the Probable Maximum Flood (PMF), sealing underground mine openings to surface
to mitigate potential for inundation and uncontrolled flow to the underground mine
during extreme events and placing pit fills in a manner to provide additional flood
protection;

CRP Section 5.5, EQC
Report

EQC Report (CIRNAC and
GNWT 2019q)

EQC Report (CIRNAC and
GNWT 2019q)

GMRP Comments on Status

CRP Section 5.5
EQC Report

Actions taken as part of the Baker Creek design to further address b) include:
removing tailings, where present from Baker Creek and removing fine sediments,
where present, from Baker Creek.
Water quality objectives (WQOs) specific to and protective of Yellowknife Bay were
developed based on CCME Guidance and are presented in the EQC
report. Extensive modelling including a site model in GoldSim, a near field model of
the mixing zone (CORMIX) and a 3D Model of Yellowknife Bay (GEMSS) were
developed to support the development of EQC and demonstrate the Project's ability
to meet WQOs. Modelling documentation is included in the EQC report along with
prediction of future water quality in Yellowknife Bay. The Water Quality
Objectives will be met upon completion of the GMRP active remediation phase and
will be met in the vicinity of the outlet of Baker Creek (see Measure 13), at the edge
of a 200 m mixing zone (see Measure 15) that includes the Project's new Water
Treatment Plant outfall and the influence of Baker Creek.
Measure 13 a) through d) are satisfied by selecting Water Quality Objectives for
Yellowknife Bay that are protective of aquatic life and drinking water. Arsenic
concentrations in Great Slave Lake, beyond the edge of the mixing zone (200 m
from breakwater), will not increase from present-day concentrations as demonstrated
in the EQC report and supporting documentation (see Measure 12).

a} Water quality changes due to discharge from Baker Creek will not reduce benthic invertebrate and plankton
abundance or diversity;
b) Water quality changes due to discharge from Baker Creek will not harm fish health, abundance or diversity;
c) Water quality changes due to discharge from Baker Creek will not adversely affect areas used as drinking
water sources;
d) Water quality changes due to discharge from Baker Creek will not adversely affect any traditional or
recreational users; and,
e) There is no increase in arsenic levels in Great Slave Lake due to discharge from Baker Creek beyond the
parameters described in Measure 12.
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Treatment plant
effluent and Water
Quality

14. The Developer will add an ion exchange process to its proposed water treatment process to produce water
treatment plant effluent that at least meets Health Canada drinking water standards (containing no more than 10
μg/L of arsenic), to be released using a near shore outfall immediately offshore of the Giant mine site instead of
through the proposed diffuser. The Developer will achieve this concentration without adding lake water to dilute
effluent in the treatment plant.

CRP (CIRNAC and GNWT
2019b)

15. The Developer and regulators will design and manage the Project so that, with respect to arsenic and any
other contaminants of potential concern:
1. Water quality at the outfall will meet the Health Canada Guidelines for Canadian Drinking Water Quality: and,
2. The following water quality objectives in the receiving environment are met:
a) Water quality changes due to effluent discharge will not reduce benthic invertebrate and plankton abundance
or diversity beyond 200 metres of the outfall:
b) Water quality changes due to effluent discharge will not harm fish health, abundance or diversity;
c) Water quality changes due to effluent discharge will not adversely affect areas used as drinking water
sources; and,
d) There is no increase In arsenic levels in Yellowknife Bay water or sediments beyond 200 metres of the
outfall; and
e) There is no increase in arsenic levels in Yellowknife Bay sediments at 500 metres from the outfall.
16. Before construction, the Developer will model re-suspension of arsenic from sediments and resulting
bioavailability in the vicinity of the outfall. If the modelling results indicate that the outfall may resuspend arsenic
from sediments, the Developer will modify the outfall design until operation does not cause resuspension of
arsenic from sediment.
17. Before operating the outfall, the Developer will design and implement a comprehensive aquatic effects
monitoring programme that is sufficient to determine if the water quality objectives listed in Measure 15 are
being met. This programme will:1. at a minimum, be able to identify any accumulation of arsenic over time in the
water, sediment or fish in the receiving environment2. include appropriate monitoring locations near Ndilo, in
Back Bay and in Yellowknife Bay, with a focus on areas in the vicinity of the outfall and areas used by people.3.
include the establishment of a baseline for aquatic effects in Back Bay before beginning Project construction
and installation of the outfall.4. be developed according to AANDC Guidelines for Designing and Implementing
Aquatic Effects Monitoring Programs for Development Projects in the Northwest Territories, June 2009, with
corresponding action levels and management response framework.

CRP (CIRNAC and GNWT
2019b)

18. Prior to preparing chambers and stopes for freezing, the Developer will conduct a comprehensive
quantitative risk assessment evaluating both wet and dry methods for the initial freezing design, with respect to
current risks and implications for future removal. This will include an evaluation of potential effects of the
proposed freezing and wetting method on the thawing or frozen excavations, and potential impacts of ongoing
design changes prior to implementing the Project. The Developer will release a plain language report to the
public describing its considerations and the resulting design.

CRP (CIRNAC and GNWT
2019b)

Treatment plant
effluent and Water
Quality

Treatment plant
effluent and Water
Quality
Treatment plant
effluent and Water
Quality

Freezing

Freezing

19. Considering the results of the risk assessment described in Measure 18, the Developer will not adopt any
method of freezing that significantly reduces opportunities for future arsenic removal or other remediation by
future technologies.

Surface
Reclamation

20. The Developer will conduct all major demolition and construction activities with the potential to release large
amounts of dust or contaminants into the air when wind directions will minimize the chances of dust and
contaminants blowing into the City of Yellowknife, Dettah and Ndilo.

Section of
document where
information is
provided

GMRP Comments on Status

Section 5.8, EQC Report

The new Water Treatment Plant (WTP) will include ion-exchange technology as part
of the treatment process and will discharge effluent meeting the criteria of 10 ug/L of
Arsenic. The outfall location was identified through stakeholder engagement and
options analysis and will be located nearshore of the Giant site in the vicinity of
Baker Creek. No diffuser is proposed.

CRP Section 5.8, EQC
Report

All parameters of potential concern (POPC) will meet relevant Canadian Drinking
Water Guidelines (DWG) at the edge of the mixing zone.

EQC Report (CIRNAC and
GNWT 2019q)

EQC Report (CIRNAC and
GNWT 2019q)

Water Quality Objectives specific to Yellowknife Bay have been developed to be
protective of aquatic life and drinking water and all WQOs will be met at the edge of
the mixing zone.
Arsenic concentrations in Great Slave Lake, beyond the edge of the mixing zone will
not increase from present-day concentrations due to effluent discharge. See
Measure 12 for more details on WQOs and supporting evidence.

CRP (CIRNAC and GNWT
2019b)

CRP Section 5.5, 5.8

GMRP is taking a more protective approach and mitigating the potential of sediment
resuspension through design of a sediment cover, rather than modelling.

CRP (CIRNAC and GNWT
2019b)

CRP Section 5.5, 5.8,
5.12
AEMPs

An AEMP Design Plan for Baker Creek and a Conceptual AEMP Design Plan for
Yellowknife Bay have been developed in concordance with applicable guidelines.

CRP Section 5.2

The Freeze Design basis report was finalized in 2016 and included an evaluation of
wet vs dry, resulting in the selection of the dry method. A Plain Language Summary
has been drafted and will be released to the public in 2019.

Aquatic Effects Monitoring
Program (CIRNAC and GNWT
2019h and CIRNAC and GNWT
2019o)

Freeze Program Design Basis
Report (DBR); provided as CRP
Appendix 5.2A (CIRNAC and
GNWT 2019b)
CRP (CIRNAC and GNWT
2019b)

CRP (CIRNAC and GNWT
2019b)
Dust Management and
Monitoring Plan (CIRNAC and
GNWT 2019k)
Air Quality Monitoring Program
(AQMP); provided as Appendix F
to the Dust Management and
Monitoring Plan (CIRNAC and
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CRP Appendix 5.2A
Freeze Program Design
Basis Report

CRP Section 5.2.4, CRP
Appendix 5.0A Closure
Objectives Tables

The Freeze Design Basis Report was finalized in 2016 and included an evaluation
of wet vs dry. The Project is proceeding with the dry method, which combined with
a passive freezing approach will allow for reversibility if needed. Closure Objective
F2 and associated closure criteria address reversibility in the CRP.

CRP Section 5.9. CRP
Appendix 5.0A Closure
Objectives Tables

The Dust Management and Monitoring Plan defines wind levels for carrying out site
activities as well as requirements for timing of activities including demolition to be
carried out during times of forecasted low winds and in a direction to minimize
potential impacts to local communities. As well, the site wide Air Quality Monitoring
Plan (AQMP) is an existing and ongoing program that was designed to adapt to
changing activities on site, and will incorporate all suitable measures and activities to
mitigate the risks of exposure to contaminated dust throughout the life of the project.

Dust Management and
Monitoring Plan Section 6
Dust Management and
Monitoring Plan –
Appendix F - AQMP
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GNWT 2019k)

Surface
Reclamation

21. The Developer will collect dust and contaminant level data from soil and vegetation in the vicinity of major
reclamation activities before and after major demolition or construction activities to serve as a baseline for any
related adaptive management activities that may follow.

CRP (CIRNAC and GNWT
2019b)

CRP Section 5.9.5.1,
5.12.2.1

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

Dust Management and
Monitoring Plan Section
8.2
Dust Management and
Monitoring Plan –
Appendix F - AQMP
CRP Section 5.6

As was conducted during the Roaster Complex deconstruction, air quality monitoring
(including activity-specific) as per the AQMP will be conducted for all major
reclamation activities (both before and after) with adaptive mitigative measures
applied as required. Activity specific monitoring such as dust and contaminant level
data from soil and vegetation in the vicinity of major reclamation activities will be
identified in the specific construction plans.

Surface
Reclamation

22. The Developer will conduct a study to determine appropriate depth of the tailings cap and B1 pit cover, in
consultation with Environment Canada and responsible regulators, to verify that the depth proposed will ensure
the tailings cap and B1 pit cover are not compromised by vegetation growth. The Developer will provide a report
of this study to the Mackenzie Valley Land and Water Board before it issues a water license for the Project.

CRP (CIRNAC and GNWT
2019b)

Surface
Reclamation

23. The Developer will work cooperatively with responsible regulatory authorities and interested Parties in the
development and submission of a Tailings Monitoring and Management Plan prior to receiving regulatory
approvals. This plan will not only identify potential issues for the management of tailings but will also identify
mitigation measures to prevent problems related to the tailings cap failure, and will include consideration of the
B1 pit cover as applicable.
24. The Developer will physically prevent all-terrain vehicle access to the tailings cap and B1 pit cover to
prevent the surface from being eroded or otherwise compromised. The Developer will monitor the effectiveness
of this prevention, and will take any additional management measures as necessary to prevent all terrain
vehicle access.

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

Tailings Management
and Monitoring Plan

A Tailings Monitoring and Management Plan has been developed.

CRP (CIRNAC and GNWT
2019b)

CRP Section 5.6.5.1

The selection of a coarse rock cover will prevent the surface from being eroded or
compromised through ATV access. Closure objective T6 addresses this in the
CRP.

25. The Developer will work cooperatively with responsible regulatory authorities and interested Parties in the
development and submission of an Air Quality Management Plan which incorporates an ongoing air quality
monitoring program. This ongoing monitoring program will include all previously identified on-site air quality
monitoring stations and one off-site air quality monitoring station near Niven Lake. At a minimum, ambient
concentrations of NO2 and PM2.5 will be monitored at the Niven lake site. Total suspended particulate and
metal concentrations will be monitoring at the on-site locations. This air quality monitoring program will identify
action levels and trigger additional management and mitigation activities, if required.

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

Surface
Reclamation

Surface
Reclamation

Surface
Reclamation

26. In conjunction with Measure 10 above, the Developer will consider the results of the comprehensive human
health risk assessment, and consult with the YKDFN and City of Yellowknife when determining suitable end
uses of the site, to ensure that those proposed uses do not pose a health risk to people, including toddlers.

AQMP; provided as Appendix F
to the Dust Management and
Monitoring Plan (CIRNAC and
GNWT 2019k)
CRP (CIRNAC and GNWT
2019b)
HHERA 2018 Report (CanNorth
2018)

CRP Appendix 5.0A
Closure Objectives
Tables.
Dust Management and
Monitoring Plan Section 5
Dust Management and
Monitoring Plan –
Appendix F - AQMP

CRP
CRP Appendix 2E HHERA 2018 Report.

During Surface Design Engagement some affected parties preferred the selection of
a non-vegetated tailings cover. The selection of a rock cover as outlined in the CRP
addresses the concern of the cover being compromised by vegetation growth. As
a result of input received during engagement and the selection of a rock cover, this
measure has been addressed.

The AQMP comprises eight site perimeter stations and three community
stations. The parameters NO2 and PM2.5 are included at the community stations,
including Niven. The AQMP, in conjunction with the Dust Management and
Monitoring Plan, identifies action levels which trigger additional management and
mitigation measures as required.

The HHERA was completed in 2018 and results were presented to the YKDFN, the
City of Yellowknife and other affected parties. The constraints to end land use are
presented in the CRP. The Engagement Plan outlines the extensive number of
engagement activities that have taken place on the HHERA and the CRP.
The Project team will continue to work with its municipal, territorial and federal
counterparts to communicate site risks and end land use constraints.

Suggestions

38

January 2019

A

Giant Mine Remediation Project

L

Updated Project Description

Table 3-1: Summary of EA Measures and Suggestions and how they are addressed in the Post-EA Information Package

Theme
Engagement

Measures / Suggestions
1. The Developer should further consult with surrounding communities, including Dettah, N’dilo and the City of
Yellowknife, prior to finalizing its Project design, so that design improvements may be incorporated to address
any remaining concerns.

Document where information
is provided

GMRP Comments on Status

CRP (CIRNAC and GNWT
2019k)

CRP Section 1.4, Section
5

Engagement Plan (CIRNAC and
GNWT 2019d)

Engagement Plan
Section 4.2 & Table 7.1
Engagement Log
CRP Section 5.9.5.7

The Project has committed to a monument as this was widely supported by affected
parties during Surface Design Engagement, however the details of exactly what and
where the monument would go were not discussed during SDE. The Project will
engage on this with affected parties prior to finalizing the details of the monument
and communicate this decision to the public.
GMRP is working with the YKDFN to provide the GNWT Education, Culture and
Employment with materials (Grade 10 Northern Studies) to be included in studentled inquiry exercises.

Environmental
Agreement Article 4

A Perpetual Care Plan is a requirement under the Environmental Agreement. Under
the Agreement, a draft will be available by June 2020. The Project will begin
engagement in 2019-20.

Communications

2. The Developer should create a monument as a memorial to the impacts of past contamination from Giant
Mine on Aboriginal communities and the environment.

Engagement Log (CIRNAC and
GNWT 2019e)
CRP (CIRNAC and GNWT
2019b)

Communications

3. To encourage widespread learning from and remembering of the experiences of the Giant Mine, the
Developer, in conjunction with the GNWT Department of Education, Culture and Employment, should:
1. develop an education resource unit on the impacts of Giant Mine on the land and on people, including
impacts on Aboriginal peoples, and
2. distribute this resource unit for use within the school curriculum across Canada.
4. The Federal Contaminated Sites Action Program should develop a policy framework and guidance for the
perpetual care and management of remediated contaminated sites.

Environmental Agreement
(Government of Canada 2015)

Perpetual Care

Section of
document where
information is
provided

The extensive engagement completed since the Environmental Assessment is
documented in the CRP, Engagement Plan and the Engagement Log. This includes
the Surface Design Engagement process and regular ongoing engagement
through the Giant Mine Working Group, the YKDFN Giant Mine Advisory Committee
(GMAC) and other engagement venues.

Long-Term
Funding

5. To ensure long-term funding throughout the life of the Project, the Developer should create an independently
managed self-sustaining trust fund with multi-year up-front funding for the ongoing maintenance of this Project
and for contingencies. A third-party expert should independently manage this trust fund. Annual reports on the
condition of the fund should be provided to stakeholders and the public.

This suggestion is linked to the outcome of Measure 6. A final report as required
under Measure 6 will be completed in 2019. A response to this suggestion is outside
the mandate of the GMRP, however the Project team will ensure the report is
provided to the relevant department(s) in the Government of Canada and continue to
work with our counterparts in the federal system to ensure long-term funding is in
place throughout the life of the Project.
A response to this suggestion is outside the mandate of the GMRP, however the
existing Treasury Board Values and Ethics Code for the Public Sector is available to
the public at http://www.tbs-sct.gc.ca/pol/doc-eng.aspx?id=25049

Governance

6. To reduce public concern about the multiple roles of AANDC in this Project and to increase public confidence,
AANDC should produce guidelines to clarify reporting structures to ensure that Project inspectors, advisors and
managers employed by the federal government can perform their duties objectively and without undue pressure
from within the federal government. These should be made available to the public within six months of
Ministerial acceptance of this Report of Environmental Assessment.

Health Impacts

7. Based on the results of the health risk assessment described in Measure 10, the appropriate government
authorities should remediate garden and playground soils where arsenic concentrations exceed current
guidelines for urban soils in Canada.

Health Impacts

8. The Developer should consider the Trail Human and Environmental Health Committee as a model for the
development of the health program.

Health Effects Monitoring
Program (www.ykhemp.ca)

Health Effects Monitoring
Program

The Health Effects Monitoring Program has incorporated lessons learned and similar
concepts from that of the Trail BC Monitoring Program.

Baker Creek
Habitat

9. During its review of the diversion of Baker Creek, the Department of Fisheries and Oceans should consider
the habitat loss of the existing Baker Creek and decide on any habitat design requirements for the diversion to
the extent it deems appropriate. Any resulting habitat compensation requirements should be applied on the new
diversion.

CRP (CIRNAC and GNWT
2019b)

CRP Section 5.5

The GMRP is working with the Department of Fisheries with respect to habitat loss
and compensation. Discussions have occurred in 2018 and will continue in 2019.
The GMRP, is committed to engage with the Working Group, GMAC, and the
affected parties to determine the appropriate habitat design requirements are
incorporated into the final design of Baker Creek.

Water Quality

10. The Developer should investigate the potential advantages and disadvantages of adding an engineered
wetland to the Project to reduce arsenic in surface drainage. This investigation should include possible locations
in the channel that formerly contained Baker Creek and in the Baker Creek diversion. On completion, the
Developer should make a public report of the results of this investigation and of any resulting changes to Project
design. This should be completed before a water license is issued for the Project.

CRPCIRNAC and GNWT 2019b)

CRP Section 5.5

CRP Reclamation Research Plan
(RRP) Passive and Semi-passive
Treatment Systems (Appendix
5.5 B, CIRNAC and GNWT
2019b)

Appendix 5.5B - RRP
Passive and Semipassive Treatment
System

A Research and Reclamation Plan entitled Passive and Semi Passive Treatment
systems is an Appendix to the CRP. This plan outlines research undertaken to date
on engineered wetlands and the proposed further steps to investigate the feasibility
and potential effectiveness of applying passive and semi-passive treatment systems
(PTSs) on the Giant site.

The remediation of garden and playground soils is out of scope of the GMRP. The
Project continues to cooperate with relevant federal and territorial agencies to share
information.
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Table 3-1: Summary of EA Measures and Suggestions and how they are addressed in the Post-EA Information Package

Theme
Air Quality

Air Quality

Open Pit filling

Measures / Suggestions

Document where information
is provided

11. To manage the risks of airborne exposure of contaminated dust from deconstruction of buildings or other
structures on site, the Developer should:
· prepare a dispersion model of dust plume given typical wind direction and speed
· define the meteorological window of opportunity to describe acceptable wind conditions to eliminate the
potential for a dust cloud release and transport of surrounding communities.
· consult a meteorologist to develop a sound model of weather conditions, to indicate when winds are steady
and not gusting, blowing to the north
· stop if winds change or any dust controlling equipment fails

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

12. To prevent impacts on people from potentially harmful contaminant releases from deconstruction of
buildings or other structures on site at the Giant Mine site, the Land and Water Board should specify allowable
wind directions and wind speeds in degrees, to ensure that contaminated structures are not demolished during
blustery multi-directional winds at ground level.

Dust Management and
Monitoring Plan

Dust Management Plan
Section 5 & 8;

AQMP; provided as Appendix F
to the Dust Management and
Monitoring Plan (CIRNAC and
GNWT 2019k)
CRP (CIRNAC and GNWT
2019b)

Dust Management and
Monitoring Plan –
Appendix F - AQMP

13. The Developer should investigate options for filling in the pits, in consultation with the City of Yellowknife
and YKDFN.

Fish Habitat

14. The Developer should consider the baseline conditions for existing fish habitat in Back Bay (including a fish
habitat assessment in the area of the foreshore tailings and the aquatic effects baseline required in Measure 17)
and develop a foreshore tailings cover design and foreshore tailings monitoring and mitigation plan for review by
the Department of Fisheries and Oceans pursuant to habitat provisions of the Fisheries Act.

Landfill

15. The Developer should consult with the City of Yellowknife in the design of any landfill on the Giant Mine site.

AQMP; provided as Appendix F
to the Dust Management and
Monitoring Plan (CIRNAC and
GNWT 2019k)

Open Pits Options Assessment
Report; provided as CRP
Appendix 5.3B (CIRNAC and
GNWT 2019b)
Conceptual AEMP for
Yellowknife Bay(CIRNAC and
GNWT 2019o)
CRP (CIRNAC and GNWT
2019b)
Location Study for Nonhazardous Waste Landfill,
Engagement Plan; provided as
CRP Appendix 5.10 (CIRNAC
and GNWT 2019b)

Traditional Use

Section of
document where
information is
provided

16. The Developer should consult with Aboriginal groups with respect to reduced traditional use cumulatively
resulting from the proposed Project in combination with contamination from Giant Mine. This should occur prior
to finalizing Project design, so that design improvements may be used to address any remaining concerns.

Engagement Plan (CIRNAC and
GNWT 2019d)
CRP (CIRNAC and GNWT
2019b)
Engagement Plan (CIRNAC and
GNWT 2019d)

Dust Management Plan
Section 5 & 8
Dust Management and
Monitoring Plan –
Appendix F - AQMP

CRP Section 5.3
Appendix 5.3B Open Pits
Options Assessment
Report

GMRP Comments on Status
The Air Quality Monitoring Plan (AQMP) is an existing and ongoing program that was
designed to adapt to changing activities on site, and will incorporate all suitable
measures and activities to mitigate the risks of exposure to contaminated dust
throughout the life of the project. Activity-specific monitoring and mitigations
measures will be a part of specific Construction Plans, including deconstruction of
buildings.

The Air Quality Monitoring Plan (AQMP) is an existing and ongoing program that was
designed to adapt to changing activities on site, and will incorporate all suitable
measures and activities to mitigate the risks of exposure to contaminated dust
throughout the life of the project. Activity-specific monitoring and mitigations
measures will be a part of specific Construction Plans, including deconstruction of
buildings.
The option to fill pits was investigated and outlined in the Open Pits Options
Assessment Report. Pit filling options were evaluated and engaged on during the
SDE, where there was support from most affected parties to fill pits. As outlined in
the CRP, the pits will be filled or partially filled.

AEMP - Conceptual
Yellowknife Bay

Fish Habitat surveys of the foreshore tailing areas, the near shore contaminated
sediments and the outfall area in Yellowknife Bay began in 2018 and will continue in
2019. This work will inform and be presented in the Project's application for DFO
Authorization. A conceptual level AEMP for Yellowknife Bay has been developed.

CRP Section 5.10

Engagement sessions occurred with the City of Yellowknife through the Giant Mine
Working Group to present the proposed locations and other details of the on-site
landfill, resulting in support of the proposed location in the CRP. Future design
details will be made available for review by affected parties through construction
plans.

Appendix 5.10B Location
Study for Non-Hazardous
Landfill
Engagement Plan

CRP Section 1.4, Section
2, Section 3, Section 5
Engagement Plan

The extensive engagement completed by the project is documented in the CRP,
Engagement Plan and Engagement Log. A Traditional Knowledge Study is
underway with both NSMA and YKDFN and the outcomes of that work will further
inform future versions of Management Plans Design and Construction Plans as
required.

Engagement Log
Engagement Log (CIRNAC and
GNWT 2019e)
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3.2 Engagement
Engagement with affected parties is of utmost importance to the GMRP to confirm that the proposed closure
plan achieves the key principles and goals outlined in Section 1.2 of this document and provides an avenue
through which affected parties have the opportunity to understand and consider the planned activities and voice
any comments or concerns through regular discussion. The GMRP has led engagement and consultation with
affected parties over the last 18 years since management of the Site became its responsibility. Since the
completion of the EA in August 2014, the GMRP has undertaken a number of engagement activities to support
the development and implementation of the EA measures, development of the closure plan, and to prepare for
the water licence process.

3.2.1 Working Groups and Methods of Communication
Working groups are a key way for the GMRP to engage with affected parties both to provide information and to
solicit input. Over the last several years, several working groups have assisted the GMRP to understand the
needs and interests of affected parties. Many key changes in the Closure Plan have resulted from feedback
received from affected parties, including the type of covers on the tailings ponds, the decision to fill the pits on
Site, and the extent of soil remediation in the townsite area (refer to the Preliminary Screening Document for
discussion of changes since the EA; CIRNAC and GNWT 2019a). A list of the engagement bodies the GMRP
meets with in planning and support of the GMRP, are as follows:
Table 3-2: GMRP Working Groups and Meetings Attended by the GMRP
Engagement
Committee

Primary Purpose

Primary Participants

Primary
Methods

Giant Mine Working
Group (GMWG)

An opportunity to provide a forum for interested parties to
discuss and make recommendations on technical,
operational and project activities regarding the remediation
of Giant Mine. The GMRP also engages this forum on
updates to environmental management plans and
programs.

City of Yellowknife, North Slave
Métis Alliance (NSMA),
Alternatives North (AN),
Yellowknife Dene First Nation
(YKDFN), Environment and
Climate Change Canada
(ECCC), Department of Fisheries
and Oceans (DFO), Health
Canada (HC), Giant Mine
Advisory Board (GMOB), Public
Services and Procurement
Canada (PSPC)

Monthly
meetings (faceto-face)

Giant Mine Advisory
Committee YKDFN
(GMAC)

An opportunity to express concerns about the project and
to receive updates from the Giant Mine Remediation Team

Members of the Yellowknives
Dene First Nations

Monthly
meetings (faceto-face)

North Slave Métis
Alliance

An opportunity to discuss key initiatives and provide annual
updates

NSMA members

YKDFN Chiefs and
Council

An opportunity to provide an annual update to YKDFN
Chief and Council

YKDFN Chief and Council

City of Yellowknife
Staff

Working level meetings with senior City staff to create an
open dialogue and address questions on topics such as
permitting and future land use.

City of Yellowknife Senior Staff
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Meetings upon
request (face-toface)
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(face-to-face)
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meetings with
Directors (faceto-face)
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Table 3-2: GMRP Working Groups and Meetings Attended by the GMRP
Engagement
Committee

Primary Purpose

Primary Participants

Primary
Methods

City of Yellowknife
Mayor and Council

An opportunity for the project team to attend regular City
Council meetings and the Municipal Services Committee,
to give updates on the project and answer questions.
Media and the public are often present

GNWT, CIRNAC, City of
Yellowknife Mayor and Council

GMRP attends
every six months

YKDFN Elders
Senate

An existing YKDFN body that gives advice to the chiefs
and councils and provides Traditional Knowledge to the
project as and when needed

Made up of YKDFN elders

GMRP meetings
upon request

Health Effects
Monitoring Program
Advisory Committee
(HEMPAC)

An opportunity for member groups to contribute to the
development and implementation of the monitoring
program by utilizing their health expertise and knowledge
of regional and community level issues

GNWT, GNWT-HSS, CIRNAC,
Health Canada, Yellowknives
Dene First Nation, North Slave
Métis Alliance, GMOB, City of
Yellowknife with additional
support from Institute for
Circumpolar Health Research

Monthly
Meetings

Great Slave Sailing
Club

An opportunity to inform the Sailing Club of activities at
Giant Mine as the club holds a lease on the Giant Mine site

Board of Directors and members
of the Sailing Club

Annual meetings
(face-to-face)

NWT Mining
Heritage Society

A venue to discuss issues such as the society’s lease on
the Site and opportunities to preserve the heritage of the
Giant Mine

Board of Directors of the Mining
Heritage Society

Annual face-toface meetings

City of Yellowknife, Citizen
Services Yukon and Northwest
Territories, PSPC, GNWT,
YKDFN, Canadian Northern
Economic Development Agency,
CIRNAC

Quarterly
meetings

Membership to be determined,
but will include GNWT, CIRNAC,
CANNOR, and PSPC and
perhaps other

Meeting
frequency to be
determined

Socio-Economic
Advisory Body

The SE Advisory Body’s mandate is to provide direction
and guidance to the Socio-Economic (SE) Working Group
to act as senior government champions for the
implementation of the SE Working Group’s approach
To ensure that members of the group will be able to
address organizational barriers to implementing the SocioEconomic Strategy and provide strategic advice to the
working group
The SE Working Group’s mandate is to coordinate and
conduct activities related to the implementation of the
GMRP Socio-Economic Strategy. More specifically, the SE
Working Group’s objectives are to:

Coordinate activities related to the
implementation of the GMRP Socio-Economic
Strategy through sharing information and
seeking opportunities to improve collaboration;
and,
(2) Report and seek advice from the Project
Management Team (PMT) and Socio-Economic
Advisory Body on the implementation approach.
(source: CIRNAC and GNWT 2019d)
Socio-Economic
Working Group

(1)

Regular communications also form an important part of ongoing engagement. The communication methods that
the GMRP currently implements as a part of ongoing engagement are outlined in Table 3-3. These
communications will be maintained during and after the licensing process.
As part of communications, key messages and Q&As are developed on an as-needed basis, for use with media,
public, affected parties, and in website updates.
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Table 3-3: Engagement and Communication Methods
Types of
Communications

Written Notification
or Radio/Video
Broadcast

Activity

Timing

Comments

As needed

For use with media, public and affected parties

Weekly

Distributed to email list, posted to ENR-GNWT
website

Key messaging and Q&A
development
Reporting on regulatory site
activities (e.g., air quality
monitoring results)
E-newsletter

8-10 per year

Social Media

As and when needed

Media relations (pro-active)

As required or as per annual
work plan

Media relations (responsive)

As required

Site related Public Service
Announcements

As required

Response to unforeseen events

Target: develop and deliver
media messages within 24
hours in cases of emergency
and 2-3 days for other issues

Videos

As and when determined

Website

GMRP “info line”

On-going, updated as and
when needed by significant
project initiatives or
engagement sessions (e.g.,
public forum event)
Phone number advertised in
most communications

Face-to-Face
Meetings

In-person meetings or telephone
calls (if appropriate) with
representatives of affected
parties, communities, interest
groups, or other affected parties.

Regularly/as needed.

Community Public
Meetings

Community forums; informal
public meeting where everyone
in the community is invited to
attend and discuss the project;
broad community input required.

1 per year for YKDFN
1 per year for NSMA
1-per year for Yellowknife
residents
GMOB Annual Public
Meeting

Focus Workshops; discuss
technical issues, or when
Workshops
information needs to be shared
and feedback solicited with large
groups of people.
(Source: CIRNAC and GNWT 2019d)

As required
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Distributed to email list, posted to website
Giant Mine twitter account @GiantMine to
communicate project information on a as and
when needed basis
Includes: media tours, media technical briefings,
planned interviews, media training for media
spokesperson(s)
Project spokespersons are designated, trained
and supported with approved messaging
Includes print and radio
Based on Spill Contingency Plan (CIRNAC and
GNWT 2019f) and approved Crisis
Communications Plan (approved by PLC).
Vehicles include: media interviews; web postings;
Twitter feed; direct communication with key
partners; e-newsletter distribution list
Has been previously carried out for technical
components of the project (e.g., Freeze
Optimization Study, Roaster Complex
deconstruction)
Provides project specific information on the
remediation plan, contact information, provides
links to other relevant organizations (e.g., GMOB
website)

Dependent upon the party in question and the
issues being discussed
Are often accompanied by print materials
(e.g., factsheets)
GMOB is mandated to hold semi-annual
meetings and annual public meetings which
GMRP participates in as a “party”.
GMRP also attends other community meetings as
and when requested by the hosting organization.
The format of workshops will vary based on the
focus and interests of participants; the SDE
process is an example of a large-scale workshop
effort. The selection of the location of the landfill
and outfall are more focused workshop examples.
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3.2.2 Key Engagement Activities
Engagement activities and regular communication tools provide direct opportunities for affected parties to voice
concerns, identify their priorities, and provide overall input to the planning of the GMRP. These engagement
activities have led to large changes and refinements in the closure plan. Nearly all of the changes discussed in
the Preliminary Screening Document (CIRNAC and GNWT 2019a) have been made in consideration of, or
resulted from, input from affected parties during the EA or resulting from engagement conducted since issuance
of the final EA Measures (MVEIRB 2013; AANDC 2014).
Following completion of the EA, which raised many concerns about the 2007 Closure and Remediation Plan
(INAC and GNWT 2007), particularly with respect to surface components, the GMRP recognized the need for
improved engagement. EA Suggestion 1 recommended “The Developer should further consult with surrounding
communities including Dettah, Ndilo and the City of Yellowknife, prior to finalizing its Project design, so that
design improvements may be incorporated to address any remaining concerns” (MVEIRB 2013a).
Table 3-4 below provides an overview of key engagement events since the Site was abandoned that have
assisted the GMRP with development of the CRP (CIRNAC and GNWT 2019b). This overview provides context
to select modifications as presented in the Preliminary Screening Document (CIRNAC and GNWT 2019a). A
comprehensive Engagement Log (CIRNAC and GNWT 2019e) has been submitted with the Post-EA Information
Package. Section 3.4 of this document complements this summary in providing further detail on engineering
work and engineering design completed and planned which has resulted from several of the engagement
activities discussed in this Section.
Table 3-4: Overview of Principal Closure Plan Engagement
History of Engagement Activities Related to Closure Planning
Activity
Date Range Comments

Arsenic Trioxide
Dust Remedial
Option Selection

SSP
(Decontamination
and
Deconstruction of
the Roaster
Complex and
underground
stabilization)

Purpose

2001–2003

Over 40 public consultations with
3 major workshops to select the
preferred option for long-term
arsenic trioxide dust
management.

To develop a remedial action plan
to be submitted with the 2005
Water Licence package.

2013–2016

The GMRP led engagement and
input from affected parties
(separate from the GMWP) was
received throughout the process
prior to submittal of materials to
the MVLWB. The GMRP
additionally led separate annual
meetings (public forum) with the
YKDFN and NSMA and their
membership since 2014.

To ensure that every reasonable
measure will be taken to address
on-site dangers and risks in order
to protect human health and
safety as well as the environment.
The separate YKDFN and NSMA
meetings were to provide affected
parties with an update of the SSP
activities that year.
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Outcome
Input resulted in the selection
of the in situ frozen block
method (due to concerns
raised in the EA, this method
has since been adjusted to the
frozen shell method; refer to
Table 3-5 in this document and
CRP Section 5.2 [CIRNAC and
GNWT 2019b]).
Input from engagement
incorporated in air quality
monitoring program, medical
monitoring program for site
workers, and emergency
response plans. To see a list of
work completed, refer to
Section 3.4 for summary of
engineering work completed as
part of the SSP.

January 2019

Giant Mine Remediation Project
Updated Project Description
Table 3-4: Overview of Principal Closure Plan Engagement
History of Engagement Activities Related to Closure Planning
Activity
Date Range Comments

SDE (Surface
Design
Engagement)

Outfall

Baker Creek
Alignment

Purpose
EA Suggestion 1 – to ensure
surrounding communities are
consulted prior to finalizing its
project design and design
improvements may be
incorporated.
EA Suggestion 13 – to ensure the
feasibility of filling pits is explored.
EA Measure 22 – to determine
the appropriate depth of tailings
cap and B1 Pit cover to ensure
they are not compromised by
vegetation growth.
EA Measure 11 – to help meet the
requirement to select options
which minimize flood impacts
from Baker Creek (supported by
outcome to fill pits and decisions
made regarding routing Baker
Creek).
EA Measure 11 - to minimize fish
exposure to arsenic in
contaminated sediments (removal
of sediments).
EA Measure 12 – to support the
achievement of water quality
objectives at the outlet of Baker
Creek (removal of sediments).

2015 to
2017

Eleven focused sessions over
two years to provide input into
plans for remediation of the
surface of the mine (Baker
Creek, Pits, Tailings,
Contaminated Soils and Land
Use). Detailed review of closure
options and risks resulted in
formative input on design
decisions with respect to the
remediation.

2016 to
2017

Assessment of outfall locations
for discharge from effluent
treatment plant, with 4 separate
engagement sessions (larger
YKDFN community, GMWG and
GMAC). Three potential
discharge locations and three
discharge cooling options were
considered and evaluated.

EA Measure 14 –to ensure the
diffuser option is replaced with a
near shore outfall, with discharge
criteria requiring the Health
Canada drinking water standard
for Arsenic be met.

Detailed evaluation of diversion
alternatives separate from SDE
process with GMWG, GMOB
and GMAC, confirming selection
of alignment.

EA Measure 11 – to thoroughly
assess options for, and the
environmental impact of, diversion
of Baker Creek to a north
diversion route previously
considered by the Developer or
another route that avoids the mine
site and is determined appropriate
by the Developer.

2017
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Outcome
Key decisions based on SDE
input included (SRK 2017):
 fill the open pits with waste
rock and new quarried rock;
 remove contaminated
sediments from Baker
Creek and keep it in an onsite alignment;
 relocate the South Pond
into North and Central
Ponds;
 cover all tailings ponds with
a rock cover;
 excavate contaminated
material from a historical
spill from the North Pond
area;
 remediate the Townsite and
Shoreline Area to
residential criteria
Refer to Section 3.2.2.1 in this
document for additional details
of the SDE process; refer to the
Preliminary Screening
Document (CIRNAC and
GNWT 2019a) for additional
information on GMRP
modifications since the EA.
As a result of engagement and
factors associated with land
use, a fourth outfall location
was identified through
engagement, located near the
outlet/vicinity of Baker Creek.
Refer to Section 3.2.2.3 of this
document for more information
on this engagement process;
refer to the Preliminary
Screening Document (CIRNAC
and GNWT 2019a) for
additional information on
GMRP modifications since the
EA.

Confirmed selection of on-site
alignment; refer to Section
3.2.2.2 of this document for
more information on this
engagement process.
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Table 3-4: Overview of Principal Closure Plan Engagement
History of Engagement Activities Related to Closure Planning
Activity
Date Range Comments

Landfill Siting

Health Effects
Monitoring
Program

Human Health and
Ecological Risk
Assessment
(CanNorth 2018)

2017

2017 present

2015 to
2018

Purpose

Two engagement sessions for
the selection of the preferred
landfill site from six potentially
viable options.

EA Suggestion 15 – to consult
with the City of Yellowknife in the
design of any landfill on the Giant
Mine site.

Community consultation took
place to inform about the
program, discuss proposed
study protocols, and provide the
opportunity for people to provide
feedback, and bring up any
issues of concern.

EA Measure 9 – to design and
implement a Health Effects
Monitoring Program in Ndilǫ,
Dettah and Yellowknife to ensure
remediation activities that will take
place at the Site will not have a
negative impact on people’s
health.

Over 10 sessions, including
scope development informed the
implementation and delivery of
the HHERA. The HHERA was
carried out with significant
affected party and Traditional
Knowledge holder input, to
better assess risks considering
differences in traditional land
use, food consumption, and
lifestyles. Extensive community
participation was part of
voluntary country food sampling
program.
Phase 1 – to introduce the QRA
and validate the engagement
process (April 2018 meetings
with GMWG)

EA Measure 10 – to commission
a comprehensive quantitative
human health risk assessment.

The final report released in
January 2018 found that there
is low risk to very low risk to
human health for residents of
Yellowknife, Ndilǫ and Dettah.

EA Measure 5 – to commission
an independent quantitative risk
assessment before the project
receives regulatory approvals.

Results of this engagement will
be reported following the
completion of QRA
engagement sessions; refer to
Section 4.5 of this document
for more information on
residual site risks.

Phase 2 – to identify and
discuss risk scenarios and
consequence categories (A twoday workshop was held with
GMWG May 31 and June 1,
2018 [Stratos 2018a]. A second
phase 2 workshop, with the
YKDFN was held August 30 and
31, 2018 [Stratos 2018b]).
Quantitative Risk
Assessment

2018 present

Phase 3a – to discuss
consequences of risk scenarios,
what level of consequences are
unacceptable (thresholds), and
to agree on which scenarios will
be analyzed in more detail in the
QRA. (Two days of meetings
were held October 11 and 12,
2018 [Stratos 2018c]. A second
two-day meeting was held
December 4 and 5, 2018
[Stratos 2019]).

Outcome
Engagement resulted in
support of recommended site
location; refer to Section
3.2.2.4 of this document for
more information on this
engagement process.
The Health Effects Monitoring
research team will present
results of baseline measured in
2017–2018 to the public in
2019 and continue to monitor
exposure during remediation
(children in 5 years, adults in
10 years).

Phase 3b and 4 will occur in
2019 and will involve meetings
to review and discuss the
results.
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Table 3-4: Overview of Principal Closure Plan Engagement
History of Engagement Activities Related to Closure Planning
Activity
Date Range Comments
An Archeological Impact
Assessment (AIA) was
conducted in July 2018 with field
assistance by
members/representatives of the
Yellowknives Dene First Nation,
with a focus on areas of high
archaeological potential that
overlapped with areas of
Archaeological
planned or potential remediation
Impact
2018
activities. Areas of high
Assessment
archaeological potential were
identified through desktop
studies as well as based on
input from Traditional Knowledge
holders and interested parties. A
YKDFN community session was
held in January 2019 to report
back on the results.
Meetings with NSMA and
YKDFN, and GMWG are
ongoing; meetings have been
2015 Stress Study
held in July 2015, January 2016
present
and October and November
2018.

Water Licence
Pre-engagement
Workshops

Closure and
Reclamation Plan
Site Tour

2018

An water licence application
introductory session was held in
June 2018 and three days of
technical discussions on the
draft water licence package were
held with affected parties in
September 2018.

2018

Conducted two site tours with
affected parties YKDFN (20
members participated) and
NSMA (approximately 10 people
participated).

Purpose

Outcome

To revisit (through pedestrian
reconnaissance, visual ground
inspection, and shovel testing)
known traditional use areas and
previously recorded
archaeological sites, as well as
mitigate areas of high potential
ahead of planned remediation
activities in existing developed
areas and bedrock / forest /
wetland areas, including those of
potential borrow sources. A final
report was produced for
submission to the Prince of Wales
Northern Heritage Centre
summarizing findings and
recommendations.

The AIA field program
examined 21 proposed borrow
sources, two soil remediation
areas, four known
archaeological sites, and eight
known traditional use areas
within the GMRP Boundary.
Three new archaeological sites
and one new traditional use
area were identified in the field.
Refer to Section 3.2.4 of this
document for more information.

EA Measure 10 – to commission
a comprehensive quantitative
human health risk assessment.

Survey design, data collection
timeline, sampling strategy
informed by the approach
carried out for the Health
Effects Monitoring Program.

The introductory session provided
a high-level overview of the
closure plan with stations
discussing application
components including
management and monitoring,
surface remediation, the freeze
system, and engagement.
The technical workshop focused
on the technical aspects of the
water licence submission,
including the Closure and
Reclamation Plan, and was
planned and developed based on
feedback from affected parties.
To allow an opportunity for
affected parties to see the care
and maintenance work that is
ongoing at the site, as well as
learn how the GMRP Team plans
to address different aspects of the
site in the Closure and
Reclamation Plan.

Input from these sessions was
incorporated into Post-EA
information Package prior to
submitting it to the MVLWB.
Summaries of meeting minutes
are provided in the Appendices
to the Engagement Plan
(CIRNAC and GNWT 2019d).
Responses to written
comments received on the draft
water licence package have
been submitted as a stand
along document with the PostEA information package
(CIRNAC and GNWT 2019p).
Input from these sessions is
verbal feedback and has been
incorporated into the water
licence package prior to
submitting it to the MVLWB.

(Source: CRP Table 1.4-3; CIRNAC and GNWT 2019b)
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3.2.2.1

Surface Design Engagement

The GMRP initiated the Surface Design Engagement (SDE) process in April 2015 to gain input from affected
parties related to surface reclamation of the Site (AANDC 2015). The objectives of the process were to provide
opportunity for affected parties to discuss what they would like the final landscape of the Site to look like, and to
allow the GMRP to understand the perspectives and preferences of all participants. Input received from SDE
(SRK 2016a; included as Appendix 1B in the CRP [CIRNAC and GNWT 2019b]) has been critical in developing
and updating the CRP and preparing the Post-EA Information Package.
Over 100 people from Yellowknife, Ndilo, and Dettah participated in the SDE process. Representatives from
NSMA, YKDFN, Toxic Legacies Project, GNWT (Department of Lands, Department of Industry, Tourism and
Investment, Department of Health), Fly Kids, Yellowknife Historical Society (then the Mining Heritage Society),
Environment and Climate Change Canada (ECCC; then Environment Canada), Fisheries and Oceans Canada
(DFO; then the Department of Fisheries and Oceans), Giant Mine Oversight Board (GMOB), and the City of
Yellowknife attended the meetings.
The SDE process was designed to be highly collaborative and to allow for community input in creating a vision of
what the landscape of the Site would look like at closure, through five key activities, as depicted in Figure 3-1
(SRK 2016a). The SDE process concluded in February 2017.
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Figure 3-1: Key Components of the Surface Design Engagement Process

Engagement Process for Surface Remediation at Giant Mine
la . Preparation

lb. Information Sharing (1 or 2 half days)

AANDC and GNWT want to maximize participation by
involving stakeholders, interested organizations and
the pub lic in the surface remediation at Giant Mine
Develop timeline and specific dates for meetings

AANDC and GNWT will provide information sessions
for any group that needs to get more background
about the process or about conditions at Giant M ine

2. Identify Objectives (half day)
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Individual groups meet within their own organizations
to define their objectives and how they see the site
being used at the end of remediation
"What do we want/don't want for the future of Giant
M ine?"
"How will our children use the site?"
3. Options Definition Workshop (3 days)

People from all groups meet together to generate
ideas and identify a range of options for Baker Creek,
tailings, pits, soils, etc.
Then they pick five or six options to take into further
steps
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Engineers and scientist develop each option into a
complete plan that could be used during remediation.
Previous studies will be used where possible, but this
might take a few months if new options are identified
during this process and need a lot of additional
assessment and work
5. Risk Review Meeting (2-3 days)
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Representatives of each group meet to review the
plans for each option
They use a risk assessment method that tel ls the
engineers how to improve the options before they're
rea dy for the next step.
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6. Options Evaluation Workshop (multi-day)
Groups meet together again, but th is t ime at separate
tables, so each group can do its own assessment of
each option
Each group says "What options do we like best and
why do we like them?"
Further Steps

A draft report on the evaluation workshop will be
prepared and each group will review it and provide
feedback
AAN DC & GNWT will use the f inal report to decide
what options best meet everybody's objectives
They wil l then take the selected options into Water
Licensing, where everybody gets another chance to
review them.

Source: SRK 2016a.
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Key input received during SDE which led to several of the modifications identified in the Preliminary Screening
Document (CIRNAC and GNWT 2019a) includes the following site components (SRK 2016a):
Baker Creek
Participants agreed that Baker Creek should have a wider channel that can handle floods safely, and that
contaminated sediments in the creek should be removed. There was disagreement whether fish should be
allowed to live in the creek after it was remediated, as some had concerns regarding risk for people who might
eat the fish, while others thought Baker Creek was good fish habitat and the risk to human health would be very
low. In general, participants did not support options that diverted Baker Creek off Site.
Open Pits
Participants agreed that the pits should be filled. There were different opinions on what materials should be used
(e.g., tailings vs. clean rock).
Tailings
Participants in general agreed that the footprint of the tailings should be minimized. It was agreed that tailings
should be placed in the underground mine as much as possible, and that some of the tailings should be moved
into the pits or combined into a smaller tailings area. Everyone agreed that any tailings remaining on surface
need to be covered. Some groups wanted soil covers with vegetation. Other groups wanted rock covers to
prevent vegetation so that animals would not use the area, and so that future generations would always know
there were contaminated tailings materials below the surface.
Contaminated Soils
Participants agreed that contaminated soils should be cleaned up from areas of the Site that had already been
disturbed by mining activities, and most wanted to clean up soils across the southern part of the Site (i.e., the
former Townsite) and along the shoreline of Yellowknife Bay. For parts of the Site where the soil has been
contaminated by roaster emissions, participants recommended sampling and testing to determine remedial
options and whether signs or access controls should be implemented where there might be areas that could
present a potential risk to people. This feedback was taken into consideration together with additional technical
analysis and sampling data in deciding to place a fence around bedrock, forest and wetland terrain with high
contamination near the core area (CIRNAC and GNWT 2019a,b).
Land Use
There were different perspectives from participants on how much the rest of the Site should be used after it is
remediated. Some people thought that parts of the Site should be accessible for other uses, while other people,
particularly the YKDFN, wanted the Site to remain off limits to people, so that future generations would never be
exposed to any of the buried tailings, arsenic trioxide dust, contaminated soils and associated residual risks.
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The feedback from this process, supported by additional engineering work, resulted in the following major project
decisions (SRK 2017; refer to the Preliminary Screening Document [CIRNAC and GNWT 2019a], for a summary
of all project changes):
•

Fill the open pits.

•

Remove contaminated sediments from Baker Creek.

•

Keep Baker Creek in an on-site alignment.

•

Relocate the South Tailings Pond.

•

Cover all tailings ponds with a rock cover.

•

Remediate the former Townsite and shoreline areas to residential criteria. As a result of this decision, the
placement of a cover over shoreline sediments/removal of some shoreline sediments within the Townsite
area was proposed for consideration by affected parties, after the SDE process.

•

Excavate a more extensive area of contaminated material from a historical spill from the North Tailings Pond
area.

Another favourable outcome of SDE is that while the CRP may not reflect everyone’s first choice, there is a
broader understanding amongst the GMRP and participants of the many, sometimes differing, perspectives that
must be considered by the GMRP in selecting closure options. Further discussion on the selection of specific
closure option details and their design evaluation is outlined in Sections 5.1 to 5.10 of the CRP (CIRNAC and
GNWT 2019b).
3.2.2.2

Baker Creek Alignment

EA Measure 11 requires the GMRP to assess alternatives for a final diversion route for Baker Creek (MVEIRB
2013a; AANDC 2014). During the SDE sessions (refer to Section 3.2.2.1 for input received on Baker Creek), all
parties supported options where Baker Creek remained on Site due to considerations regarding impacts to other
waterbodies, and undisturbed lands, and the issue of future arsenic loadings from upstream/off-site impacted
areas. However, EA Measure 11 was clear that the final Baker Creek alignment, whether on Site or off Site,
must be determined based on a detailed evaluation of diversion alternatives informed by regulatory authorities,
the GMOB and the public, in consideration of potential risks of flooding to the arsenic trioxide chambers, stopes
and underground workings, and potential risks of exposure of fish to arsenic. Therefore, a complete
comprehensive evaluation of diversion alternatives was undertaken, separate from the details presented within
the SDE process. The draft Baker Creek Diversions: Alternatives Evaluation report (INAC and GNWT 2017b)
was presented to the Giant Mine Working Group in September 2017, which included GMOB, and to GMAC. All
affected parties supported the recommended alignment route presented in the draft report (GMAC 2017; GMWG
2017a). A letter confirming GMOB’s review and support for keeping the creek on Site was received October 10,
2017:
“In our opinion, the Report effectively demonstrates that an off-site diversion of Baker Creek is
undesirable from a number of perspectives. The outcomes of the Surface Design Engagement
(SDE) process were particularly germane to the alternatives assessment, especially
stakeholder’s stated preference for not contaminating additional waterbodies and the Project
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Team’s commitment to fill and cap the open pits. Overall, GMOB is comfortable with the results
of the evaluation and the conclusion that an on-site alignment of Baker Creek is preferable.”
(GMOB 2017).
GMAC input and traditional/local knowledge concerns were noted with respect to ice build-up within the channel
and the need to address seasonal fluctuations, in addition to maintaining a route through Site within an area
already disturbed (GMAC 2017).
3.2.2.3

Water Treatment Plant Outfall

The GMRP originally proposed that treated water would be discharged into Back Bay via a diffuser with
treatment occurring year-round. As a result of the EA process, and concerns raised regarding diffuser impacts,
EA Measure 14 requires the diffuser option to be replaced with a near-shore outfall, with discharge criteria
requiring the Health Canada drinking water standard for arsenic be met (i.e., containing no more than 10 µg/L of
arsenic; MVEIRB 2013a).
The objectives of the engagement sessions undertaken in November 2016, with the YKDFN, GMAC and WG,
were to clarify the changes in the CRP approach regarding the outfall, and to receive input on the preferred type
and location for the outfall along the shoreline of Yellowknife Bay, within the GMRP Boundary. As a result of
engagement and factors associated with land use and land disturbance, a fourth location was identified near the
outlet/vicinity of Baker Creek. Concerns identified included outstanding questions on the impacts to fish and
ecosystem habitat, and water quality at the outlet of Baker Creek, and the influence the outfall may have on the
receiving environment.
This fourth outfall location near the mouth of Baker Creek was identified as the preferred option and has been
adopted by the project (AECOM 2017a). In doing so the mixing zones for the outlet of Baker Creek and the
outfall overlap, combining ongoing inputs from Baker Creek and the WTP outfall and minimizing of the extent of
additional impacts. This also means that the monitoring completed in Yellowknife Bay considers the combined
effects of Baker Creek outflow and treated mine water discharged into Yellowknife Bay. Modelling of water
quality suggests that combined concentrations will meet site-specific water quality objectives (SSWQOs) and be
protective of the receiving environment.
3.2.2.4

Non-Hazardous Waste Landfill Siting

An on-site Non-Hazardous Waste Landfill is required for disposal of demolition materials and WTP residuals.
The GMRP carried out a site reconnaissance survey and identified six areas that could potentially meet the
siting requirements. An evaluation exercise was carried out with a recommended area identified. Evaluations
were based on set-back distances and siting criteria based on various NWT regulations/guidelines, and
environmental and safety considerations. These six locations, the evaluation criteria and subsequent process
were presented to the GMWG and GMAC for feedback (INAC and GNWT 2017c; GMAC 2017; GMWG 2017b).
As a result of these discussions, all parties supported the recommended location of Area 3 for the nonhazardous landfill, within the core industrial area, with the caveat that further heritage and archeological work be
undertaken to confirm siting will not have any impacts on areas of cultural significance (AECOM 2017b; refer to
Appendix 5.10B of the CRP [CIRNAC and GNWT 2019b]). An Archaeological Overview Assessment (AOA) and
an Archaeological Impact Assessment (AIA) were conducted in summer 2018 (discussed in Section 3.2.4 of this
document); no areas of cultural significance were identified in the landfill location.
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3.2.3 Incorporating Traditional Knowledge
The consideration and incorporation of Traditional Knowledge has been integrated into project planning and
activities through the consultation and engagement processes we undertake with First Nations and Indigenous
groups on various project works, as well as the overall CRP (CIRNAC and GNWT 2019b). The GMRP is
committed to continuing to incorporate traditional knowledge into our implementation strategy as part of site
remediation.
The GMRP supported YKDFN in contracting Trailmark Systems consulting company in 2018 to carry out a
Traditional Knowledge Study for the Giant Mine Site. The goal of this work is to ensure that YKDFN knowledge,
values, risk perceptions, and understanding of damage and impacts to past and current land use is incorporated
into the GMRP, that upcoming or future reclamation plans are aligned with YKDFN values and will support future
land use aspirations. Furthermore, this work will help support the ongoing, proactive inclusion of Traditional
Knowledge elements into mine management and risk assessment throughout the remediation of the Site.
Understanding and incorporating YKDFN traditional and local Indigenous knowledge, along with YKDFN
perceptions and values is an important component to include in these processes to assist in preparation for
fulfilling the requirements for water licensing.
The NSMA are also currently undertaking a Traditional Knowledge Study, though this study is not specifically
focused on the Giant Mine. This work is not yet complete; the GMRP remains committed to incorporating input
from the NSMA into the GMRP where possible.

3.2.4 Archaeology
While much of the planned remediation will occur within existing developed areas, some will also occur in
undeveloped areas including soil and sediment remediation and potential excavation of borrow materials. The
GMRP conducted an AOA and an AIA in 2018. This work was carried out under Northwest Territories Class 2
Archaeologist Permit No. 2018-002 issued by the Prince of Wales Northern Heritage Centre (PWNHC), GNWT.
The AOA was conducted to assist in identifying areas of focus for the field investigation. The AOA is a desktop
study compiling available existing information on the area, including some land use information of written
accounts of historic Indigenous and mineral exploration activities.
The AIA involved a number of meetings and a field program. In preparation and planning for the field component
of the AIA, the GMRP and Golder Associates met with numerous affected and interested parties, including:
YKDFN (including GMAC, the Elders Senate, and staff), an elder from NSMA, archaeologists at the PWNHC,
members of the Yellowknife Historical Society and the City of Yellowknife Heritage Committee. As well,
Trailmark Systems interviewed a number of elders and knowledge holders to identify past use areas and areas
of high archeological potential to produce information to help guide the field component of the AIA.
The field program was carried out with assistance from YKDFN. The field investigation component of the AIA
focused on areas of high archaeological potential which coincided with areas of planned or potential
remediation, including potential borrow locations. Up to four participants of the YKDFN were present each day
for the field investigation. Previously recorded archaeological sites and traditional use areas were also revisited.
The 2018 AIA field program examined 21 proposed borrow sources, two soil remediation areas, four known
archaeological sites, and eight known traditional use areas within the GMRP Boundary.

53

January 2019

Giant Mine Remediation Project
Updated Project Description
No archaeological or traditional use sites were identified in 17 of the assessed borrow source areas and there
are no further archaeological concerns with these developments. Four of the borrow source areas and the two
soil remediation areas did contain archaeological or traditional use sites within or adjacent to their boundaries.
This included three revisited and four newly recorded archaeological sites, as well as eight revisited and one
newly recorded traditional use areas. The AIA report has recommended that site recording and evaluation have
adequately mitigated most of these sites with no further archaeological concerns.
The exceptions are:
•

One archaeological site is recommended for additional feature mapping at a 1940s exploration camp if it is
determined soil remediation efforts will impact this site.

•

One Traditional Use site (i.e., traditional use campsite/lookout area) is recommended for avoidance by
altering the boundaries of the potential borrow area.

The GMRP has committed to both of these recommendations. Results of the Archaeological Impact Assessment
field assessment were presented to the GMWG in October 2018, to YKDFN staff in November 2018 and the
YKDFN community in January 2019. The GMRP will continue to work with the PWNHC and affected parties
where required going forward into Phase 2.

3.3 Engineering Work and Investigations
Engineering and investigative work has continued since the EA in developing the CRP (CIRNAC and GNWT
2019b) and addressing immediate on-site risks.

3.3.1 Engineering Work Completed to Address Site Risks
Engineering work already completed in addressing on-site risks, including the following five major works:
•

Deconstruction and Decontamination of the Conveyor Gallery and Roaster Complex – As part of the SSP,
the Conveyor Gallery and Roaster Complex, a group of ten structures where the ore was roasted to extract
the gold, was deconstructed and decontaminated over three work seasons and completed in the fall of 2014.

•

Deconstruction and Decontamination of the C-shaft Complex – The C-Shaft complex, once used to bring
miners down to 640 m below the ground surface, was also decontaminated and deconstructed to reduce
risks to worker and public safety. This work was completed in 2015 within the established budget and
resulted in the mitigation of a major risk at the Site.

•

Deconstruction and Decontamination of the A-shaft, Assay Lab, and Curling Rink – In 2017, the A-Shaft,
Assay Lab, and Curling Rink, were decontaminated and deconstructed to reduce the risks to worker and
public safety. This was also completed as part of the urgent risk mitigation work stemming from the annual
infrastructure assessment program.

•

Stabilization of the underground to address identified unacceptable risks at the Site as part of the Site SSP .
Between 2013 and 2015, several stopes and stope complexes (i.e., B1-18, A3-70, B3-06, B3-10mid, B2-08,
B2-12/13/14) were backfilled with approximately 70,000 m3 of cemented tailings paste in order to stabilize
and reduce the risk of crown or rib pillar failure to reduce risks to worker and public safety, as well as in
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some instances the prevention of Baker Creek entering the underground mine workings. The final
component of the SSP, the backfilling of stope complex C5-09, was completed in December 2018. It
included ~70,000m3 of cemented tailings paste, ~17,000 m3 of which included a self-leveling concrete plug
as further support to stabilize the complex. Tailings from Site and Polishing Pond water was used to develop
the cemented tailings paste to support this work.
•

Stabilization of the western-most wall of the C1 Pit – Located adjacent to Baker Creek, the stabilization of
this wall of the C1 Pit was completed using a quarried buttress to mitigate any risk of potential rock failure
leading to flooding of the underground from Baker Creek. It was imperative that this work was completed
before the 2015 spring thaw due to identified unacceptable risks. That target was met, thus mitigating the
flood risk that if realized could have resulted in the discharge of arsenic trioxide into the environment.

3.3.2 Engineering Design and Investigation in Development of the Closure and
Reclamation Plan
The engineering design work completed in development of the CRP (CIRNAC and GNWT 2019b) has been
extensive. This engineering work has incorporated engagement input into the designs, addressed EA Measures
and Suggestions, and advanced the designs of many Site components in order to select final closure activities
from the closure options identified. Each component section in the CRP (Sections 5.1 to 5.10) includes a
summary of engineering work completed to date, ongoing, and future engineering work required, prior to
implementation of each closure component.
The GMRP has employed several key engineering and investigative approaches in developing the CRP. These
include (but are not limited to):
•

Design basis reports, which provide a foundation for development of detailed design of mine components.

•

Multiple Accounts Analyses or Options Analysis (e.g., in selecting closure activities for remediation of
contaminated soils, realignment options for Baker Creek, cover design for the TCAs).

•

Pilot studies (e.g., for the freeze system, the Water Treatment Plant, and in researching options for wetland
treatment systems [RRP]).

•

Materials Balance Assessments (e.g., in identification of borrow requirements and disposal options for
contaminated materials).

As well many other investigations (e.g., desktop studies, field programs, and modelling) to support the
development of this engineering work. The results of many of these assessments have been presented to the
GMWG for input prior to inclusion in the CRP. Appendix A of the Engagement Plan provides a comprehensive
history of engagement completed to date (CIRNAC and GNWT 2019d).
Table 3-5 provides a high-level summary of the key pieces of design work that have been completed for each
section of the CRP; refer to Sections 5.1 to 5.10 of the CRP for more information on engineering work (CIRNAC
and GNWT 2019b).
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Table 3-5:

Key engineering design work by GRMP Component - completed, in progress, and
planned

GMRP Components

Engineering work – completed, in progress, and planned

 Since the Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a) the model of the
underground mine has been advanced. Construction methodologies and specifications for backfill material are
being refined to determine how best to stabilize the underground during Phase 2, along with specifications for
Underground Mine
Workings
(CRP Section 5.1)

backfill material being developed. A focus will be placed on reversibility (EA Measure 19) for designs near
freeze areas.

 Assessment and some geotechnical analysis has been completed on those openings to surface outside of pits
that are planned to be backfilled during final remediation.

 Additional engineering work will be required prior to submission of Design and Construction Plan(s) to the
MVLWB for further underground stabilization work and sealing of openings to surface outside pits.

 An extensive options analysis was completed that looked at 56 different approaches to remediate the arsenic
trioxide dust (SRK 2002). Twelve of those options were further reviewed and analyzed and it was determined
that the in-situ frozen block method was the best way to immobilize and freeze the dust in place.

 The freeze optimization pilot study of the freeze technology has been completed. It was conducted to test and
define the design parameters, and provide the data required to maximize efficiency and ensure value during
Arsenic Trioxide
Freeze System
(CRP Section 5.2)

implementation of full-scale remediation (SRK 2012; SRK 2015).

 A Design Basis Report (DBR; SRK 2016b) describing the preliminary study findings and providing further
recommended design considerations was completed in the fall of 2015. The key conclusions from the DBR
included the recommendation for a fully passive ground freezing approach to freeze a frozen shell around the
dust; meaning dust will not be saturated prior to freezing and continuous active energy inputs are not required
to implement this approach. Recommendations for thermal modelling inputs, boundary conditions,
thermosyphon layouts, spacing, depth, and key measurement techniques for future monitoring were also
presented.

 The design for open pits has changed substantially in response to the input received during Surface Design
Engagement (Section 3.2.2.1 of this document; SRK 2016a).

 Options analysis for open pits has determined that it is feasible for pits to be filled or partially filled with either
clean borrow or contaminated granular material, depending on the pit. Water diversions/berms and scour
Open Pits
(CRP Section 5.3)

protection materials will be installed when needed to reduce risk of water from Baker Creek entering pits. Pits
will have caps over contaminated materials, and may have engineered covers for water management, as
required.

 Engineering work will continue on the design and fill requirements for each pit to achieve project objectives.
The design selected will be based on mitigation of risks associated with Baker Creek entering pits,
underground stabilization below pits, public and wildlife safety around pits, and achieving water quality
objectives.

 The engineering work includes developing designs for the following:
 Final configurations and volumes for excavation and /or capping of contaminated materials in the
Developed Areas



Final evaluation and ground truthing of proposed route for fence that will be installed to restrict access to



Townsite / shoreline to be remediated to residential standards, including requirement for specialized

bedrock/forest/wetland terrain in the Core Area most impacted by roaster stack emissions
Contaminated Soils
(CRP Section 5.4)

excavation techniques for bedrock/wetland/forest terrain in Shoreline areas.



Tailings-impacted fine-grained soil / Historical tailings spill: A Reclamation Research Plan has been
developed (CRP Appendix 5.4B [CIRNAC and GNWT 2019b]).



Excavation of Baker Creek Sediments, including the refinement of volumes and required sequencing of
excavations by Reach.
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Table 3-5:

Key engineering design work by GRMP Component - completed, in progress, and
planned

GMRP Components

Engineering work – completed, in progress, and planned

 Engineering work is ongoing and will be informed by ongoing engagement with affected parties and DFO on
Baker Creek
(CRP Section 5.5)

habitat objectives. A Design Basis Report will be developed considering all studies and linkages (e.g. surface
water management) that includes the specific creek realignment, cross-sections and materials, including fish
habitat and contaminated material considerations.

 Since the Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a), design work for

Tailings Containment
Areas
(CRP Section 5.6)





Borrow Material
(CRP Section 5.7)





Water Treatment
Plant and Outfall
Systems
(CRP Section 5.8)



Site Infrastructure
and Buildings
(CRP Section 5.9)






Non-Hazardous
Waste Landfill
(CRP Section 5.10)



the TCAs has included drafting a conceptual cover design, as well as studies of depth and composition of
tailings in each TCA. Engineering work for the TCAs includes:
 tailings excavation and relocation (principally from the South Pond area)
 dam rehabilitation/stabilization
 former South Pond footprint and sump area rehabilitation
 placement of arsenic-impacted material, including tailings and contaminated soil, in the remaining TCA
areas
 shaping of the remaining TCA areas to promote positive drainage
 cover placement
 spillway construction
 instrumentation installation
 final decommissioning of remaining retention structures
Further conceptual and detailed design for the extension of the Foreshore Tailings Area cover is required. This
updated design will require consideration of projected water levels in the lake, wading depths, and
maintenance of appropriate isolation of the tailings. As part of detailed design, assessment of additional
variables such as wave transformations (i.e., shoaling, diffractions, or refraction), water currents, and
regulatory considerations will also be required.
Early identification of borrow requirements have been determined and preliminary sourcing of material has
been identified:

70% of required borrow from byproducts from planned GMRP component construction (e.g., spillways,
realignment of Baker Creek), and

30% of the required borrow from new onsite sources.
A program is underway to investigate the suitability of the selected borrow sources. This process includes a
geochemical characterization and an archeological assessment of potential borrow sites (refer to Section 3.2.4
of this document). Note that the volumes for borrow presented in the CRP (CIRNAC and GNWT 2019b)
assume that no bulking has been accounted for and there are contingency areas identified if volumes are less
than assumed. Additional engagement will be completed prior to finalizing borrow locations.
Borrow areas will be recontoured at the end of their use to be equivalent to natural conditions of the
surrounding environment; revegetation of fine-grained borrow sources may be required for erosion control.
In support of planning for the new WTP to be constructed on Site during Phase 2, a pilot test of adsorptive
media was successfully implemented during the fall of 2018 to aid in the design development.
Engineering work for the new WTP will include design of the pumping system, including studies of the influent
quantity and quality, chemical pre-treatment, clarification and filtration systems, adsorption with media,
instrumentation and testing, as well as supporting infrastructure.
Outfall design includes the conveyance pipeline (alignment, piping and soils cover for freeze protection) and a
review of dredging and/or cover of the lake bottom to mitigate sediment re-suspension at the outfall location.
Since the Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a), most of the
waste onsite has been characterized and stockpiled for eventual disposal. The Waste Management and
Monitoring Plan provides details on wastes and waste sorting during remediation (CIRNAC and GNWT 2019o).
Since the Report of Environmental Assessment and Reasons for Decisions (MVEIRB 2013a), the GMRP has
completed engagement with affected parties in selection of the location of then Non-Hazardous Waste Landfill
(refer to Section 3.2.2.4 of this document; INAC and GNWT 2017c; GMAC 2017; GMWG 2017b); it will be
located within the Core Area of the site, inside the fenceline.
Engineering design work has advanced significantly on the landfill since then; a Design and Construction plan
will be submitted to the MVLWB and the design tendered publically early in the life of the Water Licence, once
issued.
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4

POTENTIAL IMPACTS, MITIGATIONS, AND MONITORING

This section provides a high-level discussion of environmental impacts of the GMRP as a whole, and how
closure activities will contribute to minimizing legacy impacts. It presents the mitigations and monitoring
programs that will be in place to mitigate any potential impacts from GMRP activities. This discussion
incorporates and complements the evaluation completed as part of the DAR (INAC and GNWT 2010) and the
Preliminary Screening Document (CIRNAC and GNWT 2019a) which discusses modifications to the GMRP
since the EA. It also updates the language used in the discussion of impacts in the DAR (INAC and GNWT
2010) by using the MVLWB Preliminary Screening terminology for impact categories (MVLWB 2013).
As stated in the DAR, assessment of likely impacts deals only with those impacts deemed plausible and
potentially measurable (INAC and GNWT 2010); this assumption has been carried forward in this discussion. A
table of overall impacts by GMRP category is provided first, followed by impacts related to each of the MVLWB
impact screening categories. Table 4-1 is a breakdown of activities related to each category and sub-category of
impacts, for clarity of discussion.
Table 4-1: Impact Categories
GMRP Category

Sub-Category
Underground Stabilization

Underground

The Arsenic Trioxide Freeze
System

Surface Reclamation Activities

Surface Reclamation

Remediation in-/near-water in
Baker Creek/Yellowknife Bay

Sourcing borrow on Site

Site Infrastructure Construction
Site Infrastructure

Site Infrastructure Demolition

Closure activities included in each impact category
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Stope backfill
Closure of existing openings to surface
Construction of laydown pads
Drilling
Installation of thermosyphons and thermistors
All soil remediation
Pit filling
Cover placement
Infrastructure demolition
All remediation works for Baker Creek (creek realignment, widening of the
flood plain, sediment remediation, culverts)
Extension of the foreshore tailings cover
Excavation/cover placement over nearshore sediment in Yellowknife Bay.
Blasting of bedrock
Excavation of fine-grained materials
Hauling
Placement of materials
Re-grading and site contouring
The water treatment plant, pipeline, and outfall
All utilities
Culverts outside of Baker Creek
Fences
Thermosyphons
On-site Non-Hazardous Waste Landfill
The WTP building - may serve multiple purposes (e.g., office space,
washrooms, freeze control room, and WTP treatment).
On-site memorial to address the legacy
All buildings and other infrastructure to be demolished
All debris piles and wastes to be moved for final disposal
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Table 4-1: Impact Categories
GMRP Category

Sub-Category

Closure activities included in each impact category

Surface Water Management and
Discharge

• Discharges of treated minewater
• All process wastes from water treatment plant processes
• Pumping of minewater to maintain underground sink (i.e., maintaining the
role of the underground workings as a collection point for all water entering
the underground by maintaining a groundwater gradient towards the
artificially lower groundwater levels within the underground mine).
• This includes the potential for fluctuations in the underground mine water
level; it does not include water treatment as this is addressed in surface
water management and discharge (above).
• Operation of the WTP
• Operation of the freeze system
• Ongoing monitoring and management
• Impacts at this stage are anticipated to be much lower than those during
Phase 2; but will continue in the long-term.

Water Management
Minewater Management

Long-term Monitoring
and Maintenance

Long-term Operations and
Monitoring

The categories in Table 4-1 were used to develop Table 4-2, which provides a high level overview of the
potential areas of impact from the GMRP. Some components and activities discussed in the CRP (CIRNAC and
GNWT 2019b) have been combined in this evaluation to create a more complete picture of the overall GMRP
impacts.
Sections 4.1 to 4.4 of this document provide context to Table 4-2. Each section commences with a discussion of
the monitoring programs in place. Each section then includes details of the impact areas identified in Table 4-2,
the mitigations that will be implemented to minimize these impacts, and how the remediation activities selected
will address legacy impacts at Site. The intent of including the legacy impacts column is to provide a bigger
picture understanding of why the activities are being proposed and how the impact from remediation activities
compares to the existing legacy impacts being remediated. The GMRP has determined that no selected closure
activity will result in an unacceptable level of impact when appropriate mitigation measures are implemented
(CIRNAC and GNWT 2019a). A discussion of residual risks and risk assessments is provided in Section 4.5 of
this document.
A detailed description of the legacy of the Giant Mine and the existing impacts requiring remediation that have
resulted from historical mining activities is provided in Chapter 3 of the CRP (CIRNAC and GNWT 2019b) and in
Chapters 4 and 5 of the DAR (INAC and GNWT 2010; refer to Section 1.5 of this document for a brief summary
of historical mining activities). CRP Section 5.12 (CIRNAC and GNWT 2019b) provides a more detailed overview
of monitoring for the GMRP and several management and monitoring plans have also been submitted together
with the Post-EA Information Package, which will provide additional details to the summary included here.

59

January 2019

)\

Giant Mine Remediation Project

L

Updated Project Description
Table 4-2: Overview of Potential Impacts from Remediation Activities and Long-term Monitoring and Maintenance
Components of the Giant Mine Remediation Project
Underground

Potential Impacts from Remediation Activities
and Long-term Management(a)

Underground
stabilization
Surface Water
Flow or level changes
Water quality changes
Drainage pattern changes and surface water
storage
Temperature
Wetland change/loss
Groundwater
Water table alteration
Minewater quality changes
Infiltration changes into shallow groundwater
Infiltration changes into mine pool
Air
Dust
Combustion emissions
Land
Geologic structure changes
Soil contamination
Buffer zone loss
Soil compaction and settling
Underground stability and surficial slumping
Erosion
Permafrost regime alteration
Explosives and scarring
Noise
Noise increases
Noise in/near water
Terrestrial and Aquatic Environment
Vegetation composition and removal
Waterfowl population changes
Breeding disturbance
Population reduction
Species composition/diversity change
Health changes
Behavioral changes
Habitat changes/effects

Surface Reclamation

Arsenic
Trioxide Freeze
System

Surface
Reclamation
Activities

Remediation
in/near Baker
Creek or YK Bay

X

X
X

X

Site Infrastructure
Sourcing
Borrow on Site

Site
Infrastructure
Construction

X

X

X

X

Water Management

Site
Infrastructure
Demolition

Surface Water
Management and
Discharge

Minewater
management

X
X
X

Long-term
Monitoring and
Maintenance
Long-term
operations and
monitoring

X

X
X

X

X

X

X

X
X

X
X

X

X

X

X

X

X

X

X
X
X

X
X

X

X
X

X

X

X
X

X
X

X
X

X
X

X
X

X
X

X
X
X

X

X

X

X
X

X

X
X
X

X
X
X

X
X
X

X

X
X

X

X

X

X

X

X
X

X

X

X
X

X

X

X

X
X

X
X

X

X

X

X

X

X
X

X
X
X

X
X
X

X
X

X = indicates potential impact for a given component.
(a) This table only lists potential environmental impacts that may result from GMRP activities; the MVLWB potential impacts list is more extensive. The tables provided in Sections 4.1 to 4.3 of this document discuss additional criteria in more detail.
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4.1 Surface Water, Groundwater and Minewater
Potential impacts to water quality and quantity during remediation activities would be expected to primarily occur
from planned earthworks, without proper implementation, maintenance, and monitoring of mitigation measures.
Mitigation measures specific to each closure activity will be proposed in corresponding Design and Construction
Plans, for review and approval prior to commencement of the identified activity. Site-wide water management is
on-going. The treatment technologies selected based on EA Measures 14 and 15 (MVEIRB 2013a; AANDC
2014), and supported by the water modelling, indicate that the long-term impacts from water treatment are
greatly reduced compared to legacy impacts from treated water discharges. Potential long-term water quality
impacts from discharge of treated water may also be identified through long-term monitoring; adaptive
management will be ongoing in assessment of potential impacts.
Approved mitigation measures and water treatment technology are currently, and will continue to be, supported
by applicable activity-specific and site-wide water monitoring programs to assess performance and to help
identify where improvements may be required. These include:
•

SNP - The SNP requires water sampling at specific stations to confirm that wastewater management
activities are effective and acting as anticipated (CIRNAC and GNWT 2019g). The SNP was originally
developed based on requirements of the former Water Licence N1L2-0043 and only included surface water
stations. A revised SNP program has been proposed and has been submitted as part of the Post-EA
Information Package and includes surface, groundwater and underground minewater stations. Stations are
situated around the Site and are designed to monitor for potential effects from mine components (e.g.,
TCAs, treated effluent).

•

MDMER/EEM - Effluent and surface water monitoring is required by ECCC in relation to the discharge of
treated effluent. Monitoring of the existing ETP is focused on Baker Creek as the receiving environment,
using upstream reaches of Baker Creek and Yellowknife River as reference areas. Future monitoring will
move to Yellowknife Bay when the new WTP and outfall become operational. Refer to Section 4.3 of this
document for a discussion of EEM. MDMER/EEM requirements have been incorporated into the Aquatic
Effects Monitoring Program (AEMP) for Baker Creek (CIRNAC and GNWT 2019h) and the Standard
Operating Procedures for Effluent and Water Monitoring (CIRNAC and GNWT 2019j) in the Post-EA
Information Package.

•

AEMP – Monitoring of water and sediment quality and quantity in association of monitoring aquatic effects in
the receiving environment is completed through the AEMP. The current AEMP is focused on Baker Creek
and the existing ETP (CIRNAC and GNWT 2019h); a conceptual AEMP has been provided for the new WTP
in Yellowknife Bay . Refer to Section 4.3 of this document for a discussion of the aquatic biota components
of the AEMP.

•

Operational Monitoring Program (OMP) - This is an internal monitoring program that is separate from
compliance monitoring, but complements the SNP, providing additional data from surface water,
groundwater (shallow and deep), seepage, underground minewater, and surface runoff from Site. The OMP
supports the Water Management and Monitoring Plan (CIRNAC and GNWT 2019i) and is submitted
together with the Standard Operating Procedures for Effluent and Water Monitoring (CIRNAC and GNWT
2019j) in the Post-EA Information Package.
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•

Activity-specific monitoring for water quality impacts related to blasting residues, dust, erosion, and
sedimentation will be undertaken, as these can mobilize contaminants and increase turbidity. Activityspecific monitoring details will be included in the approved Design and Construction Plans specific to each
engineered remediation activity; requirements are outlined in the Proposed Water Licence (CIRNAC and
GNWT 2019c). A list of closure activities that will require water quality and quantity monitoring are outlined in
CRP Section 5.12.2.1 (CIRNAC and GNWT 2019b).

•

Other water quality monitoring, such as monitoring related to Reclamation Research Plans (RRPs), baseline
data collection, or as required by the MVLWB will also be completed. Information related to RRPs is
provided in Appendices 5.1A, 5.4B and 5.5B of the CRP (CIRNAC and GNWT 2019b).

Table 4-3 provides context to the potential impacts to surface and groundwater quality and quantity identified in
Table 4-2. As stated in Section 4.0 of this document, this table outlines the potential impacts identified from
GMRP activities, mitigations to address these impacts, and how selected closure activities will help reduce
legacy impacts within each area of impact.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Mitigations to Address Potential Impacts from Closure
Activities

Improvements to Legacy Impacts from
Closure Activities

Surface Water
• Realignment and widening of the banks of Baker
Creek may alter flow and potentially the level of
water in the creek, though the creek was altered

remediated Baker Creek to prevent impacts to water

many times during historic mining activities.

levels from widening the floodplain to convey larger

• Repair of culverts may alter flow of Baker
Flow or Level
Changes

• Transform existing highly modified creek to
• A low flow channel will be incorporated into the design of

Creek/fish passage.
• The new WTP will discharge to Yellowknife Bay
year-round.
• Installation of a freshwater intake is not anticipated

flows; the changes themselves are a mitigation measure
to reduce flood risks at the Site and restore the creek to
more natural conditions and a more natural predisturbance flow regime.
• Discharges to Yellowknife Bay are not anticipated to

to change water levels in Yellowknife Bay as the

increase volumes in Yellowknife Bay by a measurable

volume being applied for is less than 1% of the

amount.

may impact water quality in the Bay.
• Additional discharge points into Baker Creek from

and reduce flood risk rest of Site.
• Moving the discharge point to Yellowknife
Bay terminates effluent discharge into
Baker Creek, which will result in summer
and fall creek volumes that reflect a more
flows from the existing ETP discharges.

• The WTP will treat mine water to meet approved EQC.

• The new WTP will to meet the arsenic

Operational measures are in place to stop discharge if

concentration of 10 µg/L, without dilution,

EQC is not satisfied.

improving discharge water quality

• Runoff from engineered structures will be collected and

compared to the existing ETP and the

runoff doesn’t meet runoff quality criteria

treated until monitoring results confirm it meets runoff

discharge quality proposed in the DAR

(engineered structures will be constructed using

quality criteria.

engineered structures may impact water quality if

borrow materials).
• Remediation activities where contaminated soils,
Surface Water
Quality Changes

doglegs and perched culvert.
• Widening of banks will increase floodplain

natural hydrologic regime without inflated

volume of the bay.
• Discharging treated water into Yellowknife Bay

more natural conditions.
• Realignment of Baker Creek will remove

• Work in and around Baker Creek will be completed
during fall and winter conditions. Diversion of low- flows

(INAC and GNWT 2010).
• Discharge into Yellowknife Bay reduces
loadings of POPCs to Baker Creek.
• Clean up of areas adjacent to waterbodies

sediment and tailings are removed (i.e., drilling

around the location of sediment removals may be

and earthworks) could cause dust, erosion and

required (refer to mitigations for impacts to fish, Table 4-

and disturbed areas with contaminated

sedimentation and impact water quality through

5).

surficial materials (removal or covering of

increases in turbidity and potential remobilization

• An AEMP with a Response Framework has been

of contaminants; work in/near Baker Creek and

developed to monitor water quality in Yellowknife Bay

along the Yellowknife Bay shoreline has the

(CIRNAC and GNWT 2019n).

highest risk of impacting water quality.
• Sourcing fine-grained could result in erosion and

tailings, soils, and sediment) reduces
contaminant loadings to surrounding
waterbodies.

• The net effects of the planned earthwork activities are

• The RRP for use of treatment wetlands or

anticipated to be positive. Short-term adverse impacts

other passive technologies in Baker Creek

sedimentation due to vegetation removal and

can be minimized with appropriate mitigations.

or other suitable locations on site may

disturbance of previously undisturbed bedrock and

Conservative erosion and sedimentation Best

further improve water quality.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Mitigations to Address Potential Impacts from Closure
Activities

Improvements to Legacy Impacts from
Closure Activities
• The RRP for soils north of Dam 3 is

soils, which could cause increased turbidity in

Management Practices (BMPs) will be implemented for

nearby waterbodies.

all earthworks activities to minimize impacts from erosion

investigating the remedial strategy for soils

and sedimentation. Drilling methods will be selected to

at the north end of the Site, which may

minimize dust. As a result, as stated in the DAR (INAC

further improve water quality in this area.

• Blasting activities could result in increased
nitrogen residues in water.
• The geochemical signature of borrow materials

and GNWT 2010), sedimentation or erosion on a scale

could result in potential acid generation if not

that could have an adverse impact water quality is not

selected properly.

predicted to occur and long-term historic mobilization is

• Construction of non-hazardous landfill and other
site infrastructure could result in increased erosion

expected to dominate effects related to mobilization.
• Geochemical investigations of borrow materials are

and sedimentation from disturbance of

underway at the time of submission; these results will be

contaminated soils and deposition of clean

presented in the Borrow Materials and Explosives

materials.

Management Plan, once developed for review and

• Seepage from WTP residuals deposited in the
landfill could impact water quality if water quality
does not meet non-hazardous criteria.
• Minor operational releases of fuel, other petroleum
hydrocarbons, or hazardous materials used to

approval.
• Best management practices for explosives and methods
which decrease the potential for unconsumed nitrogen
will be used to minimize blast residues.
• WTP residuals will be non-hazardous. Regular

support remediation activities, as well as a larger

monitoring will be completed to confirm landfill

spill event, could impact water quality.

performance and seepage quality. An SNP station is
planned for the landfill sump to monitor and manage
landfill seepage.
• Conservative fuel management practices will be
implemented at all times during remediation work
including the use of drip trays, storage in double-walled
fuel containers, and secondary containment. A Spill
Contingency Plan (CIRNAC and GNWT 2019f) is in effect
at all times; this includes spill training for all personnel.
• A fisheries authorization will be in place before any work
commences below the high-water mark in Baker Creek or
Yellowknife Bay; mitigations will be determined through
this process.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities
• On-site drainage patterns will change based on
soil remediation and borrow extraction.

Drainage pattern
changes and surface
water storage

• Construction of covers and corresponding
spillways, channels, and other discharge points
will create new drainage patterns on Site.
• Surface water storage will be minimized; though
temporary surface water storage during freshet
and other periods of high flows may be required.

Mitigations to Address Potential Impacts from Closure
Activities
• Planned drainage pathways are selected to reflect
natural drainage patterns as much as possible, and allow
runoff from engineered structures to flow from the Site,
once water quality meets runoff quality criteria.
• Erosion and sedimentation BMPs will be implemented to
prevent runoff from remediation and construction
activities from entering the receiving environment.
• Contaminated surface water runoff will be collected and
stored underground.

Improvements to Legacy Impacts from
Closure Activities
• Site drainage patterns have been
significantly altered by historical mining
activities. Planned drainage will better
reflect natural drainage.
• Removing surface water storage (e.g.,
tailings ponds and other ponds on Site) will
reduce potential human and wildlife
exposure to contaminated water (refer to
‘groundwater’ for management of
minewater).

• There is no active cooling in the proposed WTP system,
so water quality is anticipated to reflect ambient
temperatures in the summer; in winter a heat tracer in the
pipe will minimize the risk of discharge water freezing. It
will exit the pipe at a temperature between 4-6 degrees.
• The treated minewater discharging from the WTP
may be at a temperature different than the water in
Temperature

Yellowknife Bay.
• In winter, discharges to Yellowknife Bay may
result in thin ice around the near-shore outfall.

This flow and temperature have been assessed. At a
depth of 6 m, the temperature differential is not

• Historical mining discharge may have had

anticipated to have any impact on water quality of lake

temperature impacts on waters in the

ice in winter. Monitoring of lake ice will be undertaken to

receiving environment; however, no such

confirm thinning of ice is not occurring. The area around

impacts remain to be remediated.

the outfall pipe will be demarcated with signs and the
boundary will be marked year-round.
• The outfall location was preferred by some affected
parties in part because the location is already known to
be an area of thin ice as it is near the mouth of Baker
Creek.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities
• Some small in-land wetlands exist in depressions

Wetland change/loss

Mitigations to Address Potential Impacts from Closure
Activities
• Final borrow locations will be selected to reduce impacts

Improvements to Legacy Impacts from
Closure Activities
• An RRP is underway investigating the

in bedrock within the GMRP boundary. Some may

to undeveloped wetland areas on Site, to avoid

installation and use of wetlands treatment

be removed to remediate soils or extract needed

contaminated materials, and to minimize the resulting

or other passive technologies in the upper

borrow materials.

footprint.

Baker Creek Watershed as a possible

• Small wetland areas exist around Baker Pond and

• A fisheries authorization will be in place before any work

additional treatment technology for

in Reach 1 of Baker Creek. Remediation of

commences below the high-water mark in Baker Creek;

sediment in these areas will impact existing

mitigations or habitat offsetting will be determined

entering the Site from off-site sources, to

wetlands.

through this process.

further improve legacy impacts.

treatment of arsenic, including from runoff

Groundwater
• The existing and planned pumping system has sufficient
• The underground mine acts as a groundwater
sink, containing contaminated water within the
mine envelope.
• Fluctuations or unmanaged raises in the
underground mine pool during period of high flows
Water table
alteration

could impact the groundwater sink and result in
groundwater flow into the receiving environment if
water levels were high enough and held long
enough to reverse the sink effect.
• Discontinuing surface water storage will increase
the volume of water stored underground requiring
pumping to surface.

pumping redundancy built in to allow for increased
pumping and treatment during spring freshet or times of
high flows; it will act as equalization storage.
• Water management practices will maintain the

• It is anticipated that remediation efforts,
including the construction of covers on the
TCAs and full/partial filling of pits will reduce

underground mine water at a level low enough to keep

the amount of surface water infiltrating into

the mine acting as a groundwater sink (CIRNAC and

the underground mine, reducing the amount

GNWT 2019i); this prevents flows of contaminated

of contaminated mine water needing to be

groundwater into the receiving environment, keeping

treated and discharged during Phase 3.

legacy impacts contained within the mine pool. Pumping

Drawdown of the water stored in the

and treatment is anticipated to be year-round and

underground mine will continue through the

ongoing for the life of the GMRP (100 years).
• An RRP is currently investigating if there is an alternate

life of the GMRP to maintain the
groundwater sink.

level from the existing 750L at which the mine water
could be held at while maintaining the groundwater sink.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Mitigations to Address Potential Impacts from Closure
Activities

Improvements to Legacy Impacts from
Closure Activities

• Fluctuations in the underground mine pool will be
managed to reduce the amount of flushing of new areas

• Fluctuations in the underground mine pool could
impact minewater quality as there are materials
outside of the proposed frozen zones that are
contaminated with arsenic (e.g., waste rock
backfill used to fill underground stopes during
Minewater quality
changes

historic mining operations).
• Minor operational releases of fuel, other petroleum
hydrocarbons, or hazardous materials used to
support remediation activities, as well as a larger
spill event, could impact shallow
groundwater/minewater quality.

of the underground over time.
•

An RRP investigating impacts of minewater fluctuations
on water quality is ongoing. There may be a minewater
level at which erosion of backfill and additional impacts
from flushing is minimized, without compromising the
minewater sink.

• Conservative fuel management practices will be
implemented during remediation work including the use
of drip trays, storage in double-walled fuel containers,
and secondary containment. A Spill Contingency Plan
(CIRNAC and GNWT 2019f) has been developed and is

• The freeze system around the arsenic
trioxide chambers and stopes is anticipated
to isolate the arsenic trioxide dust from
water infiltrating into the underground mine.
• Minewater will continue to be contained and
treated prior to discharge into the receiving
environment to address continued
contamination from non-frozen sources and
contaminated surface water that infiltrates
into the underground mine pool.

in effect at all times; this includes spill training for all
personnel.
• As noted in the DAR (INAC and GNWT
• Excavation of contaminated soils and construction of the

• Infiltration into shallow groundwater around the
non-hazardous waste landfill may occur.
Infiltration changes
to shallow
groundwater

• Changes in infiltration patterns to shallow

2010), while groundwater is a theoretical

non-hazardous waste landfill will have localized impacts

pathway of contamination, the drawdown of

on the flow of shallow groundwater; however, removal of

water in the underground mine creates a

contaminated soils will minimize the long-term impacts of

groundwater sink, limiting the amount of

contaminant mobilization in shallow groundwater.

shallow groundwater flow to the receiving

• Additional shallow groundwater wells will be installed on

environment; the majority of groundwater

groundwater may result from removal of

Site to support SNP and OMP monitoring programs to

surrounding the underground mine flows

contaminated soils and sourcing borrow on Site.

monitor quality and quantity of groundwater during

into the underground; the water that enters

Phases 2 and 3.

the underground is contained therein, prior

• Infiltration in areas with elevated arsenic
concentrations in soils may result in contaminant
mobilization.

• Sourcing borrow on Site consolidates additional impacts
from the GMRP to the Site and reduces drain on off-site
borrow sources that could negatively affect other projects
in the region.

to pumping to surface for treatment and
discharge.
• Removal of contaminated soils and
sediment will reduce arsenic mobilization
through infiltration of surface water into
shallow groundwater.
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Table 4-3: Surface Water and Groundwater – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Mitigations to Address Potential Impacts from Closure
Activities

Improvements to Legacy Impacts from
Closure Activities
• Placement of covers will reduce infiltration
of contaminated surface runoff into shallow
groundwater.

• Some stretches of the Baker Creek realignment may be
lined and all known openings identified will be plugged
prior to resuming flow through that area.
• Alignment will occur during late-fall or winter conditions.

• Infiltration of Baker Creek waters may occur
through holes into the underground mine in
Infiltration Changes
to Underground

realigned areas and areas where sediment is
removed.
• Infiltration to underground workings will continue in
the long-term.

• Closure of opening to surface will reduce
infiltration points into underground mine
caused by historical activities.

Water will not flow through the areas of realignment until

• Engineered structures, including covers

inspection has confirmed any openings to underground

over the TCAs will reduce infiltration

are sealed.

(though they will not be constructed to be

• Monitoring of creek bed and banks will be undertaken to
identify any subsidence.
• The passive freeze system will create a frozen shell

impervious).
• Realignment of Baker Creek, widening of
the floodplain, and backfilling/construction

around the arsenic trioxide chambers and divert or freeze

of water diversion ditches at pit spill points

water infiltrating to the underground around the chambers

is planned to reduce risks of flooding of the

and stopes; this will prevent infiltrating water from coming
into contact with arsenic trioxide dust
• The engineered structures and closure of openings to

underground.
• The freeze system is anticipated to
surround the arsenic chambers and stopes

surface are mitigations to reduce infiltration of runoff into

and minimize contact with infiltrating water,

the underground and the subsequent volume of

improving water quality.

contaminated water requiring treatment.
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4.2 Air Quality, Land and Noise
Potential impacts to air are anticipated primarily from dust resulting from earthworks and demolition activities and
combustion emissions from equipment used to complete remediation activities. Changes to the existing Site
landscape are anticipated from earthworks and blasting activities; additional impacts to lands could result from
excessive dust deposition, spills, or unexpected erosion, without application of appropriate mitigations. Impacts
from erosion on land have a potential to further impact water quality and aquatic habitat if erosion results in
sedimentation in nearby waterbodies; this risk is greatest for earthworks activities that occur near water. Impacts
to land may have corresponding impacts on terrestrial habitat and wildlife. Refer to Section 4.1 of this document
for a discussion of potential impacts to water and Section 4.3 of this document for potential impacts to terrestrial
and aquatic biology and habitat.
Mitigation measures specific to each closure activity will be proposed in the corresponding Design and
Construction Plans, for review and approval prior to commencement of the identified activity. Site-wide air quality
and dust management is on-going (CIRNAC and GNWT 2019k). Approved mitigation measures will be
supported by applicable activity-specific and site-wide monitoring to assess performance.
Existing and planned air and land management and monitoring plans for the GMRP include:
•

Dust Management and Monitoring Plan – this Plan addresses both wind erosion of existing Site features and
minimizing dust generation during implementation of closure activities (CIRNAC and GNWT 2019k). It
addresses EA Measure 20, and has taken Suggestions 11 and 12 into consideration, as applicable
(MVEIRB 2013a; AANDC 2014). The Dust Management and Monitoring Plan has a more site-wide focus
which includes identification of Best Management Practices (BMPs) for dust management during earthworks
activities. It will be supplemented by activity-specific dust monitoring details submitted together with Design
and Construction Plans for engineered components of the CRP (refer to Section 2.4 of this document and
the Proposed Water Licence [CIRNAC and GNWT 2019c]).

•

Air Quality Monitoring Program (AQMP) – the AQMP was developed in accordance with EA Measure 25
(MVEIRB 2013a) and includes monitoring details for activity-specific monitoring, fence line monitoring at the
project boundary, and community monitoring. While air quality is not within the jurisdiction of the MVLWB,
the AQMP is a key component of monitoring dust at Site and is, therefore, included as an appendix to the
Dust Management and Monitoring Plan (CIRNAC and GNWT 2019k).

•

Erosion and Sediment Management and Monitoring Plan - this Plan acts as a guidance document for
erosion and sedimentation control at the Site (CIRNAC and GNWT 2019l). It provides a high-level analysis
of erosion potential at Site, as well as outlining BMPs for planning earthworks activities and erosion
management during implementation. As with the Dust Management and Monitoring Plan (CIRNAC and
GNWT 2019k), this plan will be supplemented by activity-specific erosion and sediment mitigation details
submitted with Design and Construction Plans for engineered components of the CRP (refer to Section 2.4
of this document and the Proposed Water Licence [CIRNAC and GNWT 2019c])
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•

A Borrow Materials and Explosives Management and Monitoring Plan – This Plan will be developed before
quarrying for borrow materials on Site. While this Plan has direct linkages to dust and erosion management,
it will provide additional details regarding planning and management in the selection and blasting/excavation
of borrow materials, and the handing and management of explosives. This plan has not yet been developed
and will be submitted prior to commencement of remediation (refer to the Proposed Water Licence [CIRNAC
and GNWT 2019c] for proposed plan content).

Refer to Sections 5.12.2.3 and 5.12.2.4 in the CRP (CIRNAC and GNWT 2019b) for additional information
regarding which proposed closure activities will require activity-specific monitoring details to be outlined.
Noise monitoring is applicable during implementation of closure activities to uphold worker safety and address
anticipated noise disturbance to wildlife or the community. Applicable regulations and noise by-laws will be
implemented and adhered to including:
•

Part 8 “Noise Control and Hearing Conservation” in the Occupational Health and Safety Regulations R-0392015.

•

City of Yellowknife Noise Bylaws for Construction Noise.

Noise monitoring and mitigations will be proposed in activity specific Design and Construction Plans, as
applicable, and standard operating procedures, appended to the Borrow Materials and Explosives Management
and Monitoring Plan, once developed. Noise monitoring after remediation activities are completed is not
anticipated. Refer to CRP Section 5.12.2.5 for more information noise monitoring (CIRNAC and GNWT 2019b).
Table 4-4 provides context to the potential impacts to air and land from GMRP closure activities, and those that
may result in noise impacts at the Site, as identified in Table 4-2. As stated in Section 4.0 of this document, this
table outlines the potential impacts identified from GMRP activities, mitigations to address these impacts, and
how selected closure activities will help reduce legacy impacts within each area of impact.
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Table 4-4: Air, Land, and Noise – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact
Air
Dust

Combustion emissions

Potential Impacts from Closure Activities
• Earthworks will constitute a large portion of the
remediation work that will be undertaken.
These activities may generate dust and
corresponding impacts to air quality.
• Drilling for installation of the freeze system has
the potential to result in increased dust levels.
• Demolition of buildings may have short-term
impacts on air quality, though demolition of the
Roaster Complex, the most contaminated
structure, is already complete.
• Increased requirements for borrow materials
from changes to the GMRP since the DAR
(INAC and GNWT 2010) have increased the
potential for greater dust emissions during
Phase 2 as a result of excavation or blasting.
• Modelling during the EA indicated that arsenic
concentrations in air will remain well below the
criterion developed for arsenic in air during
Phase 2 (0.3 μg/m3) with proper
implementation of mitigations. This prediction is
not anticipated to be significantly impacted by
increased volumes of borrow material being
sourced on Site because borrow materials will
be uncontaminated; these materials will be
removed in a manner applied to all
contaminated surficial materials, prior to
extraction and therefore the appropriate
mitigations will be applied prior to blasting or
excavation.
• Increased combustion emissions from
remediation activities are anticipated and
discussed in the DAR (INAC and GNWT 2010).
All earthworks, drilling, hauling, construction
and demolition activities require use of
motorized machinery.
• The water treatment plant has a long-term
energy requirement.

Mitigations to address Impacts from Closure
Activities

Improvements to legacy impacts from
Closure Activities

• Dust mitigations for all earthworks activities,
including best management practices (BMPs) for
dust management during blasting will be used to
minimize airborne dust (CIRNAC and GNWT
2019k).
• Drilling techniques will be selected to minimize dust
levels. Drilling fluids will be disposed of
appropriately and will minimize additional impact.
• EA measures for dust management and air quality
will be adhered to.
• Mitigations implemented during demolition of the
Roaster Complex and advanced underground
stabilization backfill were successful in minimizing
additional impacts to air quality; appropriate
mitigations will be implemented during demolition
of the remaining infrastructure.
• Cover materials placed over exposed tailings and
contaminated materials will use coarse rock, not
susceptible to wind erosion.

• The planned earthworks and borrow
activities, once completed, will mitigate
several on-site risks, including those related
to fugitive dust and ambient air quality; most
significantly the tailings, once covered, will
no longer pose a threat to air quality. As
stated in the DAR (INAC and GNWT 2010),
it is anticipated that remediation activities
will have long-term benefits on air quality.

• The fleet of motorized remediation equipment will
be maintained in good working condition.
• Selection of a passive freeze system has
significantly reduced the long-term energy
requirements of the GMRP and associated
potential combustion emission, as modelled during
the EA.

• Air quality modelling results in the DAR
(INAC and GNWT 2010) for combustion
emissions suggests that NOX and SO2
concentrations will not exceed applicable air
quality criteria; with the selection of a
passive freeze system combustion
emissions are further reduced compared to
modelling estimates presented during the
DAR.
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Table 4-4: Air, Land, and Noise – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact
Land
Geologic
structure/Topographic
changes

Soil contamination

Potential Impacts from Closure Activities
• No changes to Site geology are anticipated.
• Recontouring of A1 and A2 pit walls will
change the existing landscape.
• Select borrow sources will result in changes to
Site topography as high-points in the
landscape such as knolls and ridges
• Some depressions may result from extraction
of borrow.
• Widening of the banks of Baker Creek and
realignment will change the flow path of the
creek and alter the landscape surrounding the
creek.

• Any fugitive dust will result in dust fall and
therefore deposition onto surrounding lands
from movement of contaminated soils and
tailings.
• Small operational discharges or spills on land
could contaminate soils.
• Dust resulting from demolition of buildings may
impact surrounding soils, should high
concentrations of arsenic be part of this
demolition dust; though, demolition of the
Roaster Complex, the most contaminated
structure, is already complete and stringent
mitigations and monitoring were implemented
to minimize release of contaminated demolition
dust.

Mitigations to address Impacts from Closure
Activities

Improvements to legacy impacts from
Closure Activities

• While some visual impacts from removal of
highpoints on the landscape for borrow are
anticipated, borrow sources will be contoured to
reflect natural topography. Additional engagement
will be conducted in selection of final borrow
locations.
• The selection of high-points on the landscape for
borrow source locations, while resulting in changes
to Site topography, is a mitigation in itself, as this
will minimize the creation of geologic depressions
from borrow extraction, where water could collect.
• Where topography changes and soil removal have
a potential for water to pool, the areas will be
graded, and positive drainage confirmed.
• Where soils are removed down to bedrock, fill
materials will not be replaced to minimize issues
with erosion and sedimentation as well as pooling
of runoff water.
• A fisheries authorization will be in place before any
work commences below the high-water mark in
Baker Creek; mitigations or habitat offsetting will be
determined through this process.
• Dust mitigation measures will be implemented at all
times during earthworks activities, including
movement of contaminated soils, tailings, drilling,
and blasting to minimize dust fall and potential for
resulting contamination.
• The dust management measures implemented
during demolition of the Roaster Complex and
advanced underground stabilization backfilling
proved effective in minimizing dust from demolition
and mitigating risks to worker health and safety.
• Standard mitigations will be implemented at all
times during remediation including drip trays,
containment berms and secondary containment to
minimize impacts from spills. The Spill Contingency
Plan CIRNAC and GNWT 2019f) outlines how to
respond to and manage a spill on land, should it
occur.

• Additional borrow materials are needed to
backfill pits and cover tailings ponds, both of
which are legacy mine components that
have significantly altered the topography of
the Site compared to the pre-mining
landscape. These activities, along with
highwall recontouring, will restore the Site to
a more natural landscape.
• Changes to Baker Creek will create a more
sustainable flow path for the long-term.
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• There is a large volume of highly
contaminated materials on Site. Excavation
and covering of highly-contaminated soils
will decrease impacts from contaminated
soils on water quality. Fencing
forest/wetland/bedrock terrain where soils
are the most impacted by Roaster stack
emissions will minimize potential exposure
to humans.
• As stated in the DAR (INAC and GNWT
2010), additional arsenic contamination from
fugitive dust is not anticipated to be
significant enough to affect air quality or
vegetation; this has not changed with the
changes to the GMRP identified.
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Table 4-4: Air, Land, and Noise – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Buffer zone loss

• Baker Creek will be widened where possible
and necessary to improve the flood plain.
• Contaminated sediments and soils will be
removed from the banks and buffer areas
around Baker Creek, where necessary.
• These activities will include removal of littoral
vegetation, which will affect species that use
littoral habitat for nesting, denning, and food
sources (e.g., muskrat, mink and ducks).

•

• Short access roads will be developed as
needed. Soil compaction is anticipated to occur
in these areas. These access roads will be
within already disturbed areas.
• Areas where the landfill and water treatment
plant are being constructed will result in soil
compaction if not directly on bedrock.
• Destabilization in the underground mine from a
pillar or stope failure could result in settlement
at the surface.
• Fluctuations in the underground mine pool from
increased underground water
storage/minimizing surface storage of
wastewater, could cause erosion of backfill
materials into the minewater pool.

•

Soil compaction and
settlement

Underground stability
and surficial slumping

Erosion/Sedimentation

• Erosion is a potential impact of all planned
earthworks activities, with corresponding
potential impacts on water quality from
sedimentation (refer to ‘surface water quality’
above).
• Sediment resuspension around the outfall was
identified as being of concern during the EA.

•
•

•

Mitigations to address Impacts from Closure
Activities
The banks of Baker Creek are already significantly
altered from historical activities.
A fisheries authorization will be in place prior to
commencement of activities which will address any
required mitigations and habitat offsetting.
Erosion and sedimentation control measures will
be in place to mitigate issues with erosion of the
buffer zone around Baker Creek during and after
remediation (CIRNAC and GNWT 2019l).
Use of Site roads and short access roads
minimizes the use of off-road vehicles and
additional disturbance to vegetated or undeveloped
soils during remediation.
Work will be timed and managed to prevent rutting
and gouging of lands from equipment.

• Backfilling of stopes in areas identified as critical
for surface stability is being completed with a
concrete backfill paste which is designed to hold in
the event of a pillar or stope failure deeper within
the underground mine.
• An RRP investigating impacts of minewater
fluctuations and elevation is ongoing; there may be
a level in the mine where less pressure is placed
on mine backfill from seasonal influxes of water to
the underground mine pool.
• Erosion and sedimentation BMPs will be
implemented for all earthworks activities to
minimize impacts from erosion and sedimentation
(CIRNAC and GNWT 2019l).
• Engineering controls around the outfall will be
constructed to prevent sediment scour and
remobilization, this includes excavation of
sediments under outfall and capping of the area
with coarse rock (EA Measure 16; MVEIRB
2013a).
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Improvements to legacy impacts from
Closure Activities
• Remediation of sediments in Baker Creek
and widening of the flood plain will improve
water quality and risks of flooding.
• Remediation of soils within the buffer zone
will improve water and soil quality in the
buffer area.

• All Site roads created since start of
operations that will not be needed for postclosure will be remediated.

• Backfilling of stopes is planned to address
the identified instabilities in high-risk areas
underground which could result in surface
settlement.
• RRP investigations for mine water level rise
may further help address legacy stability
concerns with underground backfill erosion.

• Selected earthworks activities are focused
on addressing legacy issues at Site and
minimizing the residual risks remaining at
the Site; part of this work is to also minimize
additional impacts from remediation
activities through proper implementation of
mitigations.
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Table 4-4: Air, Land, and Noise – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Permafrost regime
alteration

• If permafrost is present in areas where drilling
or earthworks are taking place, changes to the
thermal regime (air or water) may impact
permafrost. However, for the most part,
remediation activities will occur in areas where
historic mining practices have already
disturbed ground/soil and therefore any
permafrost that may have been present in the
developed areas of the Site pre-disturbance no
longer exist.
• As stated in the DAR (INAC and GNWT 2010),
excavation of borrow sources on Site may
result in disturbance of permafrost in areas that
are not in/near previously disturbed areas; this
is of greatest concern in areas of fine-grained
borrow materials.

Explosives

• Greater volumes of borrow are required
compared with the initial water licence
application.
• Sourcing coarse borrow materials to support
earthworks activities will require blasting and
development of new borrow source areas.
• Realignment of Baker Creek requires blasting
two new sections along the Baker Creek
Channel.
• Blasting is required to recontour the A1 and A2
pit highwalls.
• Blasting is required to build the North Pond
spillway.

Mitigations to address Impacts from Closure
Activities
• Avoidance of permafrost in sourcing fine-grained
materials will be the primary mitigation to reduce
additional impacts to permafrost; excavation of
frozen fine-grained materials is unfavourable
because of the difficulty of drying it enough for use
as engineered fill.
• Should permafrost be encountered, minimizing
impacts to permafrost may include
regrading/sloping and armouring; vegetation may
also be used to support this work in borrow areas.
• In areas near Baker Creek, critical Site
infrastructure, or where known slope instability
exists, final designs will be developed to address
any risks with known pockets of permafrost. Best
practices will be implemented to minimize the
potential disturbance of permafrost if encountered.
• Explosives storage on Site will adhere to all
applicable regulations to minimize potential
impacts.
• Best management practices will be implemented
during blasting to minimize waste residues and
resulting impacts to water quality.
• New on-site borrow sources will only be developed
for borrow volumes that are not already being
created as a by-product of remediation activities.
• Areas where blasting has occurred will be
contoured to promote positive drainage and blend
into existing topography.
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Improvements to legacy impacts from
Closure Activities
• Historic mining activities significantly altered
the permafrost regime at the Giant Mine
Site.
• As stated in the DAR (INAC and GNWT
2010), the freeze program essentially
recreates permafrost conditions in areas
surrounding arsenic trioxide chambers; the
freeze system requires long-term
monitoring.
• As stated in the DAR (INAC and GNWT
2010), the construction of covers, sealing of
openings to surface, and minimization of
underground access may promote localized
re-development of permafrost.

• The activities that require borrow material
and therefore the use of explosives, have
been selected to minimize existing Site risks
to human health, water quality, and
remediate the Site to a state that is
sustainable in the long-term.
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Table 4-4: Air, Land, and Noise – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact
Noise
Noise increase

Noise in/near water

Potential Impacts from Closure Activities
• The level of noise at the Site will increase
during remediation activities; noise levels will
be greater than Care and Maintenance, with
periods of greater noise during to blasting
activities, drilling, and other heavy machine
operation. It is likely that terrestrial species will
avoid the Site during remediation activities.
• Noise levels are anticipated to be greater than
described in the initial application due to the
need for additional blasting for borrow
materials and additional work for placement of
materials, including filling pits. Noise from
blasting occurs in short bursts.

• Baker Creek channel realignment, and flood
plain widening will require blasting and
excavating near Baker Creek.
• Some drilling for installation of the freeze
system will occur in the vicinity of Baker Creek.

Mitigations to address Impacts from Closure
Activities

Improvements to legacy impacts from
Closure Activities

• During Phase 2, noise will be frequent, occurring
daily; however, the Site exists within the
Yellowknife City limits and is already subject to
large amounts of noise from traffic on the Ingraham
Trail (including winter road traffic for part of the
year), use of the Marina, the nearby airport, the
city’s nearby quarry, and other general noise from
the City. Noise levels are not anticipated to be
greater than noise produced throughout the 50
years of historical mining operations.
• All heavy equipment will be equipped with standard
industrial noise suppression devices and will be
maintained in good working condition.
• Activities will be scheduled to minimize any
potential noise effects to human receptors.
• On-site noise levels will be regulated by the
standards established under the NWT
Occupational Exposure Limits, including noise
levels during blasting for coarse borrow.
• Work in and along the banks of Baker Creek will
occur within approved timing windows (late
summer, fall and winter). The impact from
temporary noise in support of remediation activities
on species in/near water will be reduced due to the
timing window selected.

• The activities planned that will create noise
in the first 11 years of this 100-year project
are all activities that have been selected to
minimize existing site risks to human health,
water quality, and restore the Site to a state
that is sustainable in the long-term and
reflective of pre-disturbance conditions,
where possible.
• As stated in the DAR (INAC and GNWT
2010), no effects on off-site receptors, the
Valued Components chosen for the noise
environment, are anticipated.
• Once Phase 2 is complete, noise will be
limited to operation of the water treatment
plant (expected to be low), maintenance
work, and monitoring.
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• Work in/near water will reduce flood risk and
improve water quality with overall long-term
benefits.
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4.3 Terrestrial and Aquatic Environment
Mining activities at the Site, together with cumulative impacts from industrial and residential activities
surrounding the Site have already significantly changed terrestrial land use and wildlife behaviour. The Wildlife
and Wildlife Habitat Management and Monitoring Plan (CIRNAC and GNWT 2019m) provides a detailed outline
of the types of species more commonly present at the Site; it explains that scavenger species are present in
numbers disproportionate to other species that would have existed pre-disturbance due to the proximity of the
City of Yellowknife landfill and residential activities in the surrounding areas. Birds commonly use existing Site
infrastructure for nesting, and waterfowl have been identified using the water management ponds at Site.
Therefore, remediation activities will remove some areas currently used as habitat, as well as likely affect wildlife
behaviour, but the areas being remediated are contaminated and the region surrounding the Site has habitat to
attract terrestrial species. Impacts to rare, threatened, endangered, or keystone species are not anticipated from
remediation activities.
Similarly, the legacy impacts to aquatic habitat are significant. Monitoring completed in the 1970s, prior to
installation of the existing ETP, was unable to identify the presence of invertebrates in Baker Creek. Since
improved mine water treatment has been implemented, and especially since abandonment of operations,
invertebrates, fish, and other aquatic species have been identified as returning to Baker Creek. A detailed
explanation of the aquatic environment is provided in Chapter 2 of the CRP (CIRNAC and GNWT 2019b). It is
anticipated that remediation activities will minimize contaminant exposure over the long-term, however, the
remediation activities planned for realignment, widening, and removal of sediment in Baker Creek are likely to
have localized and short-term impacts to aquatic habitat. Mitigation measures, including working during
appropriate timing windows and erosion and sedimentation control measures are anticipated to minimize
additional impacts to water quality, which could affect aquatic biology. Appropriate approvals from DFO (i.e.,
Fisheries Authorization or Letter of Advice) will be in place prior to any of this work, which will further identify
mitigations and required improvements to habitat and biota. Impacts to fish species are not anticipated as work
will be executed in the late summer/fall/and winter, when the fish have migrated out of the creek; additional
measures will be taken to confirm fish passage is accommodated around the location of remediation activities.
Mitigation measures specific to each closure activity will be proposed in the corresponding Design and
Construction Plans, for review and approval prior to commencement of the identified activity. Approved
mitigation measures will be supported by applicable activity-specific and site-wide monitoring to assess
performance. The management and monitoring plans discussed in Sections 4.1 and 4.2 of this document for
water, land and air all contribute to improvements in the terrestrial and aquatic environments.
Existing and planned aquatic and wildlife monitoring programs that have been submitted in the Post-EA
Information Package include:
•

AEMP - Baker Creek - This AEMP is a comprehensive monitoring program that includes water, sediment,
and biological components (CIRNAC and GNWT 2019h). At the commencement of remediation Baker Creek
will continue to be the immediate receiving environment as the existing ETP discharges into Baker Creek.
The long-term discharge location for treated minewater is proposed to be in Yellowknife Bay near the mouth
of Baker Creek. Therefore, the receiving environment for the project will change and a new AEMP will be
required. Annual reporting of AEMP results and analysis of trends is required (refer to the Proposed Water
Licence for reporting requirements [CIRNAC and GNWT 2019c]).
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•

Conceptual AEMP - Yellowknife Bay - Yellowknife Bay will become the immediate receiving environment
once the new WTP and outfall are installed and commissioned and treated mine water is discharged into
Yellowknife Bay near the mouth of Baker Creek. A conceptual AEMP is included in the Post-EA Information
Package (CIRNAC and GNWT 2019n); a final AEMP design for Yellowknife Bay will be submitted for
MVLWB approval, prior to commencement of discharge from the new WTP.

•

MDMER/EEM program (required by ECCC) - The EEM program has been monitoring fish health, benthic
invertebrate community, and supporting water and sediment quality in the lower reaches of Baker Creek and
adjacent area of Yellowknife Bay since 2003. The MDMER/EEM biological program will still be required for
the Site once the AEMP program commences; there is some overlap in scope with the AEMP.
Harmonization of monitoring programs is encouraged by the MVLWB to address overlap in requirements
(MVLWB Draft AEMP Guidelines 2017). Harmonization promotes consistency in monitoring and reduces
duplication of monitoring efforts. The Baker Creek AEMP (CIRNAC and GNWT 2019h) and Conceptual
AEMP for Yellowknife Bay (CIRNAC and GNWT 2019n) have been developed to align with MDMER/EEM
requirements to the extent practical while still meeting the objectives of the AEMP and water licence
requirements.

•

Wildlife and Wildlife Habitat Management and Monitoring Plan (WWHMMP)– the WWHMMP has been
developed to outline the mitigations to reduce GMRP impacts on wildlife and wildlife habitat and describes
the monitoring programs that will be implemented to understand the impacts of the GMRP on wildlife, test
the predictions made during the environmental assessment and the efficacy of the mitigation, inform
adaptive management, and to meet all applicable legislation, guidelines, and the relevant terms of the Giant
Mine Remediation Project Environmental Agreement (CIRNAC and GNWT 2019m).

Detailed descriptions of the aquatic and wildlife monitoring programs are included in CRP Sections 5.12.2.1 and
5.12.2.6, respectively (CIRNAC and GNWT 2019b). The AEMPs and the WWHMMP discussed above are
included in the Post-EA Information Package.
Table 4-5 provides context to the potential impacts to the terrestrial and aquatic environment, as identified in
Table 4-2. As stated in Section 4.0 of this document, this table outlines the potential impacts identified from
GMRP activities, mitigations to address these impacts, and how selected closure activities will help reduce
legacy impacts within each area of impact.
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact
Vegetation
Species
Composition/Removal of
Vegetation

Species Introduction

Toxin accumulation

Wildlife and Fish
Effects on rare,
threatened, or
endangered species

Potential Impacts from Closure Activities
• Species composition is not anticipated to
be altered.
• Due to additional borrow needs and
remediation of the townsite to residential
standards, additional vegetated areas may
be cleared beyond those identified in the
DAR (INAC and GNWT 2010).
• There are minimal concerns with species
introduction because revegetation efforts, if
any, will be minimal; vegetation may be
required in limited areas e.g. where finegrained borrow is quarried, to address
potential erosion issues for the long-term.
Engineered covers will not be vegetated.
• Additional impacts from dust deposition are
not anticipated to be significant in
consideration of existing arsenic
contamination and loadings.

• Earthworks and drilling activities will disturb
already-contaminated lands that have been
used previously as habitat for wildlife,
including possible use by rare, threatened,
or endangered species.

Mitigations to Address Impacts from Closure
Activities

Improvements to Legacy Impacts from Closure
Activities

• Areas to be cleared are not large enough to
have an additional impact on species
composition within the GMRP boundary.
• Soils most greatly impacted by roaster
emissions (approx. 1 km radius) in vegetated
areas beyond the developed area of the Site are
to be fenced rather than excavated to minimize
vegetation clearing, as well as other impacts
from excavation of such a large area.
• Any revegetation will be done with indigenous
species to encourage native re-colonization, to
the extent possible; some weeding may be
required based on seed mix.

• As stated in the CRP (CIRNAC and GNWT 2019b),
historic deposition of arsenic dust on the land around
the Site has impacted the local vegetation. Remediation
of soils with high arsenic concentrations will improve soil
quality and arsenic loadings through runoff water to
surrounding landscape.

• Dust mitigation measures will be implemented at
all times to reduce any additional impacts from
dust deposition.

• As stated in the CRP (CIRNAC and GNWT 2019b),
historic deposition of arsenic dust on the land around
the Site has impacted local vegetation. Remediation of
soils with high arsenic concentrations will improve soil
quality and related runoff water quality to surrounding
landscape.

• Mitigations and monitoring programs identified in
the WWHMMP (CIRNAC and GNWT 2019m)
are anticipated to avoid any impacts to rate,
threatened, or endangered species.
• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm that habitat
for rare or endangered species are not present.
• Input from regulators and affected parties will be
sought as part of detailed design in order that
remediation activities consider the presence and
key life stage of any sensitive species in a work
area.

• While new habitat is not actively being created,
remediation activities will reduce the potential for wildlife
exposure to contaminated materials on Site.
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• None. No impacts from species introduction have been
noted as a legacy impact.
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Fish population changes

• While activities in and around Baker Creek
and Yellowknife Bay may deter localized
fish activity for a short time after completion
of work, no changes to fish populations are
anticipated.

Waterfowl population
changes

• Draining of tailings ponds will reduce
ponded water on Site that is currently used
by waterfowl which may reduce the amount
of waterfowl on Site.
• Discharging treated minewater into Baker
Creek will cease resulting in a decrease in
summer and fall flows in the creek, which
may deter waterfowl from using the creek
during these seasons.
• Removal of surface infrastructure will result
in loss of nesting habitat that has been
used previously by various bird species.
• Many terrestrial species will likely avoid the
Site during Phase 2 due to the noise and
presence of machinery and people.

Breeding/Spawning
disturbance

Mitigations to Address Impacts from Closure
Activities
• Work in and around Baker Creek with potential
to impact fish activity will be completed outside
fish timing windows, likely under fall/winter
conditions when spawning season is over and
young of the year have left the creek.
• BMPs will be in place for erosion and
sedimentation control to minimize water quality
impacts that may harm fish CIRNAC and GNWT
2019l).
• Mitigation measures will be implemented to
capture and release any fish that may be
migrating from upstream Baker Creek when
work is being completed in the creek.
• No mitigations are planned for these changes,
as the activities identified will reduce waterfowl
exposure to on-Site contamination and restore
the hydrologic regime of Baker Creek to a more
natural flow regime.
• There is waterfowl habitat in the surrounding
region.

Improvements to Legacy Impacts from Closure
Activities
• Remediation activities in and around Baker Creek are
planned to improve water and habitat quality in the
creek.

• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in area prior to
commencement of work.
• Deterrence of birds during nesting season may
be implemented to deter nesting. Deterrence
may promote nesting and denning in habitat
away from the Site and remediation activities.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• No in-water work will be completed during
spawning season or until the young of the year
have left the Creek (refer to mitigations for ‘Fish
Population Changes’).

• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
• Remediation activities will reduce the potential for
exposure of aquatic biota to contaminants on Site once
Phase 2 is complete.
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• Remediation in and around Baker Creek and on Site are
planned to reduce waterfowl exposure to arseniccontaminated water and material, creating improved
habitat for bird species when at the Site.
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact
Population reduction

Potential Impacts from Closure Activities
• Removal of sediment from Baker Creek
may impact benthic invertebrates and
plankton populations in localized areas in
the short-term. It will also affect fish habitat
in the short-term.
• No reduction in wildlife populations
anticipated.

Mitigations to Address Impacts from Closure
Activities
• BMPs for erosion and sedimentation control will
be implemented to reduce impacts to aquatic
species (CIRNAC and GNWT 2019l).
• A fisheries authorization will be in place prior to
any in water work.

•
•

•

Species diversity change

• Planned activities are not anticipated to
have any adverse impacts on species
composition/diversity.

• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in an area prior to
commencement of work.
• Monitoring through MDMER/EEM has helped
understand populations and diversity of aquatic
biology in Baker Creek.
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•
•
•

Improvements to Legacy Impacts from Closure
Activities
Planned remediation activities are anticipated to reduce
arsenic loadings in Baker Creek and Yellowknife Bay.
Long-term monitoring of aquatic species through
MDMER/EEM will continue to provide information on
benthic communities. Benthic invertebrate communities
will be monitored through the AEMP for Baker Creek
(CIRNAC and GNWT 2019h) and the AEMP in
Yellowknife Bay (CIRNAC and GNWT 2019n); toxicity
testing through the AEMP will provide information
regarding potential impacts to plankton species. Since
mining activities stopped, the plankton and benthic
communities, as well as the fish communities in Baker
Creek has been in a state of recovery.
Wildlife monitoring will continue to identify wildlife on
Site (CIRNAC and GNWT 2019l). An increase may be
noted after Phase 2 is completed, though cumulative
effects from surrounding industrial and residential
activities may continue to deter wildlife from using the
area.
Planned remediation activities are anticipated to reduce
arsenic loadings in Baker Creek and Yellowknife Bay.
Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
Long-term monitoring of aquatic species through AEMP
and MDMER/EEM will continue to provide information
on benthic invertebrate communities (CIRNAC and
GNWT 2019h and CIRNAC and GNWT 2019n).
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Health changes to
terrestrial and aquatic
species

• Earthworks activity could result in
increased short-term sedimentation and
contaminant mobilization in Baker Creek
and Yellowknife Bay, with potential impacts
to aquatic biology and fish, if not properly
mitigated.
• Additional impacts to terrestrial species
health are not anticipated from the planned
remediation activities, though dust, if
uncontrolled, could affect vegetation and
therefore terrestrial habitat.
• Long-term discharges of treated mine water
into Yellowknife Bay could impact water
quality, though modelling does not indicate
any increase in contaminant accumulation
beyond the mixing zone.

Behavioural changes

• Many terrestrial species will likely avoid the
Site during Phase 2 due to the noise and
presence of machinery and people.

Aquatic habitat
changes/effects

• Baker Creek remediation activities will
include removal of some littoral vegetation,
which will affect species that use littoral
habitat for nesting, denning, and food
sources (e.g., muskrat, mink and ducks).
• Culverts and channel remediation may
impact fish passage in Baker Creek during
low-flow periods.
• Installation of a freshwater intake could
impact fish.

Mitigations to Address Impacts from Closure
Activities
• BMPs for erosion and sedimentation control will
be implemented to minimize additional impacts
to water quality during Phase 2 (CIRNAC and
GNWT 2019l).
• BMPs for dust management will be implemented
to minimize impacts to vegetation and aquatic
and terrestrial habitat during Phase 2 (CIRNAC
and GNWT 2019k).
• No health changes are expected from postclosure monitoring and maintenance activities.
• Long-term water quality monitoring will track
water quality concentrations.
• Tissue sampling of small mammals and existing
vegetation is planned as part of the WHMMP to
monitor whether contaminant uptake is occurring
in areas where soils are being risk managed.
• Confounding factors that cause avoidance
behaviour in the area of the city include: large
amounts of noise from traffic on the Ingraham
Trail (including winter road traffic for a period of
the year), use of the Marina, the nearby airport,
and other general noise from the City.
• The identified factors that may result in
avoidance behaviour will be significantly
decreased or cease once Phase 2 is complete.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• A fisheries authorization will be in place prior to
any in water work, which will address habitat
compensation.
• Short-term and localized impacts to aquatic
habitat will result from sediment removal and
other in/near-stream work.
• Design of culverts will accommodate fish
passage if and where necessary.
• The freshwater intake will be constructed to
adhere to all DFO regulations to prevent any
impacts to fish; this pipe will be temporary and
decommissioned before entering Phase 3, postclosure.
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Improvements to Legacy Impacts from Closure
Activities
• Planned remediation activities are anticipated to reduce
arsenic loadings in Baker Creek and Yellowknife Bay.
• Monitoring has indicated that historical mining activities
had significant impacts on the health of aquatic biology
and deterred fish from Baker Creek. Since mining
activities were discontinued, populations of aquatic
biology have improved and fish have returned to the
creek.
• Monitoring during Phase 3 may indicate further
improvements in populations of aquatic biology and
positive trends in fish behaviour.

• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
• Planned remediation activities are anticipated to reduce
arsenic loadings in Baker Creek and Yellowknife Bay.

• All in-water activities are planned to improve water
quality in Baker Creek.
• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
• Improvements to aquatic habitat, as approved by the
fisheries authorization(s), will have a positive impact on
aquatic habitat.
• While fish passage during low flow may be impeded
once discharge from the existing ETP is discontinued,
removal of discharges into Baker Creek assists with reestablishment of a more natural hydrological condition in
the creek that is reflective of upstream flows.
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Terrestrial habitat
changes/effects

• Removal of contaminated/unsafe surface
infrastructure will result in loss of previous
nesting habitat for various bird species.
• Some vegetation will be removed in
sourcing borrow materials.

Game species/effects

• No additional effects from remediation
activities anticipated to game species.
Refer to ‘behavior changes,’ above.

Toxins/heavy metals

• Increases in toxins and heavy metals from
remediation activities are not anticipated.

Habitat and Communities
Predator-prey

• Site activities deter wildlife but increased
numbers of scavenger species (e.g.,
ravens and foxes) are found near and
around Site due to the proximity of the
Yellowknife landfill and residential activities,
therefore the existing community does not
reflect a natural system.
• Installation of the fenceline around core
workings is not anticipated to have an
additional impact predator/prey
relationships as it is a closed loop fence
around core workings and, as mentioned
above, the Site is surrounded by other
infrastructure that may already affect
behaviour.
• Refer to ‘behaviour changes’.

Mitigations to Address Impacts from Closure
Activities
• In response to feedback received during the
EA, the SDE process, and the location of the
Site relative to surrounding development
(roads, residential areas, landfill etc.), the
GMRP will not actively develop wildlife habitat
as part of site remediation.
• Areas where borrow materials are removed will
be graded to promote positive drainage. Fine
grained borrow source areas may be vegetated
as an erosion control measure, where required.
• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in areas prior to
commencement of work.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• BMPs for dust and erosion and sediment control
will be implemented to minimize the spread of
contaminants from Site during remediation
activities (CIRNAC and GNWT 2019l).

Improvements to Legacy Impacts from Closure
Activities
• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.

• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in areas prior to
commencement of work.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.

• While new habitat is not actively being created,
remediation activities will reduce the potential for wildlife
exposure to contaminants on Site once Phase 2 is
complete, should wildlife enter the GMRP Boundary.
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• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.

• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
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Table 4-5: Terrestrial and Aquatic Environment – Potential Impacts, Mitigations, and Legacy Impact Improvements
Impact

Potential Impacts from Closure Activities

Wildlife habitat/ecosystem
composition changes

• No changes to wildlife habitat/ecosystem
composition changes anticipated.

Reduction/removal of
Keystone or endangered
species

• Remediation activities may disturb habitat
that has been used previously by rare,
threatened, or endangered species.

Removal of wildlife
corridor or buffer zone

• Remediation activities will not remove a
wildlife corridor. Refer to ‘buffer zone loss’
for further discussion of impacts and
mitigations around Baker Creek.
• The fence line will deter wildlife passage
through the most contaminated areas of the
Site where vegetated and local wetland
areas exist.

Mitigations to Address Impacts from Closure
Activities
• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in areas prior to
commencement of work.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• Mitigations and monitoring programs identified in
the WWHMMP (CIRNAC and GNWT 2019m)
are anticipated to avoid any impacts to rare,
threatened, or endangered species.
• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in areas prior to
commencement of work.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• Deterrence of birds during nesting season may
be implemented to deter nesting. Deterrence
may promote nesting and denning in habitat that
is away from the Site and remediation activities.
• Habitat surveys will be conducted of any areas
that are to be disturbed to confirm nesting or
denning is not occurring in area prior to
commencement of work.
• There is habitat in the local and regional area to
attract and sustain terrestrial species.
• The fence line is selected to minimize wildlife
interaction with impacted areas therefore this
impact is intentional and positive.
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Improvements to Legacy Impacts from Closure
Activities
• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.

• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.

• Remediation activities will reduce the potential for
wildlife exposure to contaminants on Site once Phase 2
is complete.
• Once Phase 2 is complete, wildlife will have the ability to
migrate through the Site; the fenced area will keep
wildlife away from long-term operations and vegetated
and wetland areas with higher arsenic concentrations.

January 2019

Giant Mine Remediation Project
Updated Project Description

4.4 Socio-economics, Culture, and Heritage
Socio-economic, culture and heritage concerns are of upmost importance to the GMRP. The socio-economic,
culture, and heritage impacts of the GMRP are understood to be the same as those discussed in the DAR; refer
to Chapters 7, 8, and 12 of the DAR for a discussion of these impact areas, their significance, and residual
effects resulting from the GMRP (INAC and GNWT 2010).
The GMRP has developed a Socio-Economic Approach to guide the GMRP’s decisions and actions in delivering
socio-economic benefits. The goal of this Approach is to maximize economic opportunities for Northerners and
local Indigenous people through employment and procurement and address socio-economic impact. The
objectives of this Approach are as follows:
1. Clarify and communicate socio-economic opportunities and benefits.
2. Coordinate with stakeholders to minimize negative impacts, build capacity and deliver benefits.
3. Improve socio-economic planning and performance, leading to a strengthened social licence.
The Main Construction Manager, Parsons Ltd., plays a key role in implementation of this approach, as they are
in charge of procurement.
The GMRP will be communicating progress on implementation of this Approach as the GMRP moves forward
through water licensing and into remediation.
Additional work related to culture and heritage include the archeological assessments completed by the GMRP
and the incorporation of Traditional Knowledge into the closure plan as well as site monitoring, as such they are
presented in Section 3.2 of this document.

4.5 Risk Assessments, Residual Risks, and Residual Effects
An understanding of the level of residual effects associated with each proposed closure activity was required as
part of the DAR Terms of Reference (MVEIRB 2009). The assessment of effects in the DAR evaluated seven
criteria for determination of significance of effects (INAC and GNWT 2010):
•

Magnitude

•

Spatial Extent

•

Duration

•

Frequency/Probability

•

Reversibility

•

Ecological importance (of VC)

•

Societal Value (of VC)
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In the DAR, magnitude, spatial extent, and duration of the residual effects were treated as primary evaluation
criteria for each environmental component (INAC and GNWT 2010). If even one of these three was found to be
low, then frequency/probability, reversibility, ecological importance and societal value were not evaluated. If the
magnitude, spatial extent, or duration were found to be moderate or high, then the other four additional criteria
were also evaluated. The results of the significance evaluation in the DAR concluded that all additional adverse
residual effects from the remediation activities proposed were “minor adverse effects” and, therefore, not
anticipated to have a significant additional impact; refer to Chapter 7 of the DAR (INAC and GNWT 2010) for a
complete discussion of the VCs for the GMRP. Table 7.8.1 of the DAR outlines the valued components as they
relate to each environmental component and subcomponent defined in the DAR. A detailed discussion of
impacts from planned GMRP activities on the VCs and their significance is provided in Chapters 8 and 12 of the
DAR, respectively (INAC and GNWT 2010).
Residual risks associated with historical legacy impacts on Site, considered together with planned closure
activities, has since been assessed through the HHERA (CanNorth 2018; EA Measure 10 [MVEIRB 2013a;
AANDC 2014]). The outcomes of the HHERA found that the residual risks to human health following remediation
and reclamation activities, while present, were low to very low. In addition, the HHERA concluded that although
there are some effects on fish and invertebrates in Baker Creek and small mammals living on Site, things will
improve following remediation.
In addition, CPR Section 5.11 (CIRNAC and GNWT 2019b) presents a summary of the residual effects of the
updated GMRP, including the changes and potential impacts identified in the Preliminary Screening Document
(CIRNAC and GNWT 2019a). The CRP assessment was completed to supplement and update the effect’s
assessment in the DAR to include additional effects identified through engineering work in development of the
closure plan components. The predicted long-term effects presented in the HHERA were also reviewed
(CanNorth 2018). In addition, the long-term monitoring results that have been collected since the federal
government became responsible for the Site, were taken into account in development of this assessment.
The predicted residual effects of remediation are presented in CRP Table 5.11-1 (CIRNAC and GNWT 2019b).
They are organized by CRP component and presented based on the following effects categories:
•

Water quality or quantity effects

•

Aquatic effects

•

Soil/sediment quality effect

•

Terrestrial/terrestrial habitat effect

•

Stability effect

•

Human health effect

•

Cultural/Heritage effect

•

Aesthetic effect

•

Public safety effect

•

Unknown effect
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The residual effects assessment uses consistent language with the DAR, whenever possible, for easier
comparison.
The Quantitative Risk Assessment (QRA; EA Measure 5 [MVEIRB 2013a]; currently underway, to be submitted
separately from the Post-EA Information Package) is anticipated to provide more detailed information on failure
modes for closure components after the Site is closed and assess the level of risk and acceptable risk
thresholds. As stated in the CRP (CIRNAC and GNWT 2019b), the QRA is expected to provide refined
information on the residual effects presented in the CRP, and is also anticipated to influence of management
plans, monitoring programs and contingency planning moving forward through the GMRP. Refer to CRP Section
5.11 for more information on the residual risks associated with the GMRP (CIRNAC and GNWT 2019b).
Beyond residual risks, The GMRP also has an internal Risk Register that tracks ongoing site risks and is
updated annually. The QRA will be incorporated into the Risk Register as remediation progresses. The Risk
Register will influence site management and monitoring through the life of the GMRP. The risks in the risk
registry are also linked to management contingencies. The Contingencies will be included in applicable
management and monitoring plans and updated as part of annual management and monitoring plan updates.
On site risks, whether prior to remediation or residual risks once remediation is complete, will be managed and
monitored throughout the life of the GMRP through the long-term environmental monitoring program (LTMP).
Multiple management and monitoring plans and other on-site inspections make up the LTMP program; these
plans and programs are anticipated to evolve over the life of the GMRP. A summary of all programs are provide
in CRP Section 5.12 (CIRNAC and GNWT 2019b) and summarized in Sections 4.1 through 4.3 of this
document; also refer to the management and monitoring plans themselves, submitted as part of the Post-EA
Information Package.

4.6 Cumulative Effects
As stated in the CRP Section 5.12.3 (CIRNAC and GNWT 2019b), the cumulative effects assessment in Chapter
11 of the DAR identified that the GMRP would not contribute to significant cumulative effects in the downstream
receiving environment (INAC and GNWT 2010). However, increased activity in the Yellowknife area outside of
GMRP activities and new research of the aerial extent of deposition from historical mining in the Yellowknife
area suggests cumulative effects monitoring in the surrounding area should be considered. Further, the GMRP
committed to participation and reporting on such monitoring in the Environmental Agreement (Government of
Canada 2015). To this end, the GMRP has completed the following:
•

Established an air quality monitoring program (AQMP) that includes regional locations and proposes to
continue this until the end of the Phase 2 to verify closure criteria are met and that parties are satisfied
moving to reduced post-closure monitoring is appropriate (refer to CRP Section 5.12 [CIRNAC and GNWT
2019b] and the Dust Management and Monitoring Plan [CIRNAC and GNWT 2019k] for more details).

•

Conducted the HHERA including samples collected from the Yellowknife area; the HHERA (CanNorth 2018)
is included as a supporting document to the CRP (CIRNAC and GNWT 2019b).

•

Participates and shares data with GNWT Cumulative Impacts Monitoring Program (CIMP), Natural
Resources Canada, GNWT Department of Environment and Natural Resources (ENR), Environment and
Climate Change Canada (ECCC), and various universities.
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•

The GMRP plans to continue and expand work with affected parties for community-based monitoring such
as large-bodied fish and water quality monitoring.

In the future, the GMRP plans to continue monitoring water in Yellowknife Bay at locations determined in
consultation with YKDFN, NSMA, the City of Yellowknife, and appropriate regulatory agencies. Air quality in the
Yellowknife area will continue to be monitored by GNWT through the existing regional air quality station located
adjacent to Sir John Franklin High School.
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5

SUBMISSION COMPONENTS

The components submitted as part of the water licence application are based on the Post-EA Information
Package requirements issued to the GMRP by the MVLWB on August 20, 2014, as well as any additional
supporting information to assist affected parties and the MVLWB with their review and consideration of the
GMRP and supporting EA Measures that are applicable to the water licence process.

5.1 Document Map
The documents submitted in the Post-EA Information Package reflect information that is within the MVLWB’s
jurisdiction, with the exception of some additional studies and monitoring programs which have informed the land
and water uses proposed in the CRP or will assist with the monitoring and mitigation of environmental impacts
from the project to land and water (e.g., the HHERA, and the AQMP; CIRNAC and GNWT 2019b). The Post-EA
Information Package includes four volumes, organized as follows:
Volume I


Cover Letter



Applications for a Type A Water Licence and Type A Land Use Permit



Preliminary Screening Document



Updated Project Description (this document)



Proposed Type A Water Licence and Proposed Type A Land Use Permit



Engagement Plan and Engagement Log



Response to Pre-engagement Comments

Volume II


Closure and Reclamation Plan (including supporting documents as appendices)

Volume III


Effluent Quality Criteria Report

Volume IV


Water Management and Monitoring Plan



Surveillance Network Monitoring Program (SNP)



Standard Operating Procedure (includes the OMP for this submission)



AEMP – Baker Creek



Conceptual AEMP - Yellowknife Bay



Waste Management and Monitoring Plan
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•

Spill Contingency Plan

•

Dust Management and Monitoring Plan (includes the AQMP)

•

Erosion and Sediment Management and Monitoring Plan

•

Tailings Management and Monitoring Plan

•

Wildlife and Wildlife Habitat Management and Monitoring Plan

5.2 Scope of Water Licence Process
The GMRP spans a wide variety of topics and has a wide range of responsibilities including social, economic,
human health, and environmental considerations. The water licence process is focused on the environmental
considerations of the project, specifically related to the deposit of waste on land and in water; the use of land will
also be discussed during the proceedings as the land use permit process will be aligned with the water licence
process, as per standard practice of the MVLWB.
The MVLWB’s jurisdiction is defined by the MVRMA (Government of Canada 1998) to include:
•

all uses of land within the Mackenzie Valley (either federal or territorial areas) which require a permit, as
defined by the Mackenzie Valley Land Use Regulations; and

•

all uses of waters or deposit of waste in the Mackenzie Valley (either federal or territorial areas) for which a
water licence is required, as defined by the Waters Regulations (GNWT 2014) and Mackenzie Valley
Federal Areas Water Regulations (Subsection 102(1) of the MVRMA; Government of Canada 2009)

The scope of the MVLWB water licence process is more specific than that of the MVEIRB. The MVEIRB
jurisdiction includes protection of the environment as well as requires consideration of the cultural and economic
well-being of residents and the importance of conservation and the well-being and way of life of Indigenous
peoples of Canada who use the project area in the Mackenzie Valley (Section 115(1) of the MVRMA;
Government of Canada 1998). The MVLWB, and therefore the water licence process, is focused on all uses of
water and land.
Table 5-1 outline concerns and responsibilities that the GMRP believes are within and outside the scope of the
water licence process, as guidance for affected parties when reviewing this submission. Items which are not
within the MVLWB’s jurisdiction will continue to be addressed and discussed by the GMRP with affected parties
through the GMRPs established engagement channels, including the GMWG, the GMAC, annual presentations
(e.g., the Public Forum), and special workshops. During the water licence proceeding these engagement
channels will continue, but the MVLWB’s process will be the venue for formal review of the documents submitted
with the Post-EA Information Package.
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Table 5-1: Scope of Water Licence Process
Water and Land Concerns
(Within Scope of Water Licence Process)
Water Licence and Land Use Permit applications and
issuances
Water Management and Monitoring
Waste Management and Monitoring
Dust Management and Monitoring
Sediment and Erosion Control
Spill Contingency
Engagement with Affected Parties
Closure and Reclamation Plan
Post-Closure Monitoring
Wildlife access to habitat

Related Concerns
(Not Part of the Formal Water Licence Process)
Air Quality Monitoring Program, Traffic Management
Emergency Response; Worker Health and Safety
Compensation, Employment, Procurement
Human Health and Environmental Risk Assessment
Perpetual Care Plan, Long-term funding
Wildlife monitoring and effects evaluation
Off-site contamination

5.3 Other Required Approvals
In addition to the water licence and land use permit being applied for, new Fisheries Authorizations(s) will be
required for proposed work in Baker Creek and Yellowknife Bay as described in the CRP (CIRNAC and GNWT
2019b). Discussions with DFO have commenced; authorization is required prior to commence of work in or near
water, as issued by DFO.
A Development Permit with the City of Yellowknife is also required because the Site is within the municipal
boundary. The GMRP will submit that application to the City of Yellowknife in parallel with the Water Licence
application.
The GMRP is currently in discussions with the GNWT to reflect changes to the GMRP Boundary and ensure
access is granted to allow for additional remedial activities. Changes to the GMRP Boundary are discussed in
detail in the Preliminary Screening Document (CIRNAC and GNWT 2019a). The GMRP anticipates the GMRP
Boundary will be finalized prior to completion of the water licence process.
Refer to CRP Section 1.5 for a complete discussion of regulatory processes including applicable Acts and
Regulations and a list of anticipated authorizations that will be required for remediation (CIRNAC and GNWT
2019b).
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Post-EA Information Package Request - Schedule 1
Include an Updated Project Description containing the following
information:
a) Project overview, including proposed remediation design,
etc.

b)

Project history:
i. Regulatory history – e.g., previous permits/licences,
currently held claims, environmental
assessment/impact review, etc.
ii. Current site infrastructure

c)

Project schedule – for example:
i. Summary of how the construction of roads, facilities,
and infrastructure will be sequenced
ii. Timelines for each phase of remediation

d)

Geology and geochemical characterization:
i. Geological setting
ii. Geochemical characterization of rock, ore, tailings etc.
iii. Hydrogeology of the project site

e)

Description of project components – describe project
components; provide drawings, maps or supporting
documentation as necessary, including:
i. Buildings and infrastructure
ii. Roads and pads
iii. Remediation design
iv. Waste rock storage area(s)
v. Water management infrastructure
vi. Fresh water withdrawal facilities
vii. Wastewater treatment and discharge
viii. Tailings facilities
ix. Power
x. Fuel use and storage

Location of Information

• Section 2.0 of the UPD (this document) provides a high-level
overview of the GMRP.
• Section 5.0 of the CRP provides a detailed outlined of the GMRP
including proposed remediation design.
• As stated in section 2.4 of the UPD (this document) and Section
5.0-4 of the CRP (CIRNAC and GNWT 2019b), additional
detailed information for each project component will be provided
in Design and Construction Plans (refer to the proposed Water
Licence for proposed plan content and submission timelines
[CIRNAC and GNWT 2019c])
• An outline of the regulatory history of the site since CIRNAC took
over responsibility is provided in Section 1.6 of the UPD (this
document). A summary of existing licences and permits is
provided in Section 1.5 of the CRP (CIRNAC and GNWT 2019b).
• A brief summary of mining history is provided in Section 1.5 of the
UPD (this document). A detailed project history is provided in
Section 3.3 of the CRP (CIRNAC and GNWT 2019b) which
supplements the mining history included in Chapter 4 of the DAR
(INAC and GNWT 2010).
• A summary of existing site infrastructure requiring remediation is
included in Section 2.0 of the UPD (this document). A description
of current site infrastructure is provided in Chapter 3 of the CRP
and throughout Chapter 5 in discussion of each component
(CIRNAC and GNWT 2019b).
• Section 2.6 of the UPD provides a summary of the preliminary
project schedule (this document). Chapter 6.0 of the CRP
provides a detailed overview of the preliminary schedule
(CIRNAC and GNWT 2019b). Note, this is the schedule of
remediation. As stated in 2.1 of the UPD (this document), some
components do require construction but all components are part
of the remediation schedule.
• Section 2.3 of the UPD (this document) provides information on
the three phases of the GMRP.
• Section 2.2 of the CRP provides a detailed overview of the
physical environment of the Site, including geological setting and
hydrogeology (CIRNAC and GNWT 2019b). Section 7.2 of the
DAR provided a detailed report of the Geological and
Hydrogeological Environment of the Site (INAC and GNWT
2010).
• Additional geochemical characterization work is ongoing and will
be submitted together with the Borrow Materials and Explosives
Management and Monitoring Plan (refer to the proposed Water
Licence for proposed plan content and submission timelines
[CIRNAC and GNWT 2019c]
• A summary of all project components is provided in Section 2.0 of
the UPD (this document). Details regarding all project
components are provided in the CRP (CIRNAC and GNWT
2019b).
• As stated in section 2.4 of the UPD (this document) and Section
5.0-4 of the CRP (CIRNAC and GNWT 2019b), additional
detailed information for each project component will be provided
in Design and Construction Plans (refer to the proposed Water
Licence for proposed plan content and submission timelines
[CIRNAC and GNWT 2019c])
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Post-EA Information Package Request - Schedule 1
f)

Predicted environmental impacts and proposed mitigations:
i. Description of receiving environment
ii. Conceptual model of how project will interact with the
environment – e.g., pathways through which the
project may have an effect on valued ecosystem
components in the receiving environment
iii. Evaluation of potential environmental effects on
valued ecosystem components with respect to
magnitude, direction, duration and reversibility

g)

Description of mitigations to minimize environmental
impacts. For example, the Proponent may refer to:
i. Management plans for specific waste streams (e.g.,
tailings management etc.)
ii. Contingency plans
iii. Other mitigations or best practices that will be
employed

h)

Summary of plans for closure and reclamation; the
Proponent can refer to the Final Closure and Reclamation
Plan.

i)

List of measures from the Environmental Assessment and
how the Proponent proposes to meet those measures
List of commitments made during the Environmental
Assessment and how the Proponent proposes to meet
those commitments.

j)

Location of Information
• A summary of the receiving environment is included in Section
1.4 of the UPD (this document). Chapter 7 of the DAR provided a
detailed description of the Environment (INAC and GNWT 2010).
Chapter 2 of the CRP provides an updated detailed description of
the environment (CIRNAC and GNWT 2019b).
• A conceptual model of how the project will interact with the
environment is provided in Figure 1-3. A detailed description is
provided in the HHERA (CanNorth 2018) which is appended to
the CRP (CIRNAC and GNWT 2019b).
• A summary of the potential environmental effects and mitigations
is provided in Section 4.0 of the UPD (this document). Chapter 8
of the DAR provided a detailed assessment of the likely
environmental impacts and mitigations of the project. The
Preliminary Screening Document (CIRNAC and GNWT 2019a)
provides a summary of project modifications and discusses the
potential environmental impacts and some mitigations related to
these changes; this discussion of impacts and mitigations is
linked to Section 4.0 of the UPD (this document).
• Chapter 12 of the DAR discussed the significance of residual
adverse effects. Section 5.11 of the CRP discusses residual
effects associated with components of the closure plan (CIRNAC
and GNWT 2019a).
• The Quantitative Risk Assessment (QRA) is assessing the
residual risks that will remain at Site after remediation (in process
at time of submission; more information provided in Section 4.5 of
the UPD [this document])
• Management plans for the management of water, waste, dust,
spills, tailings, and erosion and sedimentation AND monitoring
programs for site water, the aquatic receiving environment, and
wildlife have also been submitted together with the Post-EA
Information package. Refer to Volume IV of the submission
package for all plans; the EQC Report is provided in Volume III.
• Contingencies for closure plan components are discussed in
Section 5.13 of the CRP. Each management Plan has a
contingencies section which provides information on the
contingencies related to each waste stream.
• A summary of the potential environmental effects and mitigations
is provided in Section 4.0 of the UPD (this document).
• Chapter 8 of the DAR provided a detailed assessment of the
likely environmental impacts and mitigations of the project.
• The Preliminary Screening Document (CIRNAC and GNWT
2019a) provides a summary of project modifications and
discusses the potential environmental impacts and some
mitigations related to these changes; this discussion is linked to
Section 4.0 of the UPD (this document).
• As this is a remediation project, the project summary is the plan
for closure and reclamation. Refer to Section 2.0 of the UPD for a
summary of activities (this document).
• Refer to the CRP for all project details (CIRNAC and GNWT
2019b).
• Refer to Section 3.1 of the UPD (this document).
• Refer to Appendix B of the UPD (this document).
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k)

A list of studies undertaken to date. This essentially means
a list of all information/reports/investigations which support
the information given in the Post-EA Information Package,
as necessary. Complete references should be included and
these reports must be available upon request. Please note
that raw data (e.g., data in Excel spreadsheets) may also
be requested by the Board.

Location of Information
• All document submitted with this application include a reference
section with complete references. Key supporting documents are
provided as appendices to the CRP (CIRNAC and GNWT
2019b). Project reference documents developed by the GMRP
and referenced throughout the Post-EA Information Package will
be made available to on SharePoint upon submission of the PostEA Information Package to the MVLWB.
• The GMRP will submit GIS information for the project to the
Board with its Post-EA Information Package.
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GMRP
Commitment #

Commitments Table

Report of
Environmental
Assessment
(REA)
Commitment #
Table 1.

Commitment

Section

Document where
information is
provided

Section of document where
information is provided

GMRP Response

DAR Commitments - Anticipated Plans, Reports and Studies (DAR Table 15.3.1) pg. 214 REA
DAR Chapter 1,
Section 1.4.4,
DAR Chapter 8,
Table 8.11.3, Table
8.11.5
DAR Chapter 8,
Table 8.4.2, Table 8.7.2

INAC will prepare a comprehensive procurement strategy that optimizes employment, business and training
opportunities for Aboriginal, local and northern residents.

Engagement Plan

n/a

The GMRP Socio-economic Approach was presented to the Giant Mine Working Group in November 2018. Feedback was received and the updated
Approach will be finalized in 2019.

A detailed design for the remediation of Baker Creek will be prepared with active involvement from Aboriginal
communities, Yellowknife residents, and government departments. The detailed design for the rehabilitation of
Baker Creek will be based upon, among other things, flood carrying capacity, habitat creation, erosion resistance
and the restoration of a natural hydrograph.

CRP, Water
Management Plan,
Engagement Plan

CRP Sections 1.4, 3.4 and Section
5.5, Water Management Plan
Section 5.1.5, Engagement Plan 6.2

The Baker Creek design completed to date has included active involvement from affected parties through Surface Design Engagement, the Giant Mine
Working Group (WG) and the YKDFN Giant Mine Advisory Committee (GMAC) and has included the selection of an onsite alignment, a floodplain design
to allow the passage of a Probable Maximum Flood and the removal of contaminated sediment. Detailed design of Baker Creek, including with respect to
habitat creation, is continuing and input from affected parties, including Indigenous groups, will be ongoing in 2019. The GMRP is working with the
Department of Fisheries with respect to habitat compensation and further design work in the realignment details of Baker. The GMRP is committed to
engage with the WG, GMAC, and other affected parties, as those discussions progress.

3

DAR Chapter 6,
Section 6.2.9.1

Results of the freeze optimization study will be used as input to the detailed engineering and design process.

CRP

Section 5.2

The Freeze Program Design Basis Report (DBR) was developed based on the Freeze Optimization Study (FOS). The DBR is being used by
the engineering team as the basis for detailed design which began in FY 2017/18.

4

4

DAR Chapter 6,
Section 6.6.6
DAR Chapter 8,
Table 8.8.2

A detailed revegetation plan, which includes studies to select species and define seeding, planting and fertilization CRP, SDE Report
requirements will be produced.

CRP Section 5, SDE Report entire
document

Based on outcomes from stakeholder input and outlined in the CRP, the Site will not be re-vegetated, except in areas where erosion control is required to
stabilize remediated areas. During the Surface Design Engagement process, GMRP heard from some stakeholders, in particular the YKDFN, that
revegetation of specific areas of site, such as tailings ponds, was not preferred. The details related to re-vegetation for erosion control purposes will be
provided in Design and Construction plans.

5

5

DAR Chapter 6,
Section 6.8.5

Design of a new water treatment plant that will be based upon Best Available Technology for the separation of
arsenic precipitates from the treated water.

CRP, Water
Management Plan

CRP Sections 5.8.4.1.3 and
5.8.5.1.2, Water Management Plan
Section 5.2

The Water Treatment Plant will be designed to treat the minewater using Ion-exchange, which has been determined as the Best Available Technology
(BAT) as per Measure 14.

6

6

DAR Chapter 6,
Section 6.8.6
DAR Chapter 8,
Table 8.4.5

An engineering study of alternative on-land and offshore outfall and diffuser installation methods will be
completed. The detailed designs for the outfall and diffuser will be based on the findings of this study.

CRP. Engagement
Plan

CRP Sections 5.8.4.1.4 and
5.8.5.1.3. Engagement Plan
Appendix A

This commitment has changed as a result of engagement and the requirements of Measure 14 (near shore outfall instead of a diffuser). An engineering
study was completed to evaluate near shore outfall options and was supported by stakeholder engagement. The study is available as supporting
documentation to the Water Licence Application. This work is also referenced in the Engagement Plan. Further details related to installation methods will
be presented in the associated Design and Construction Plan.

7

7

DAR Chapter 6,
Section 6.11.1

Plans will be developed for the demolition of buildings and handling of waste, based on current industry best
CRP, Dust
practises that meet local requirements for protecting the safety of site workers and the public, and protection of the Management and
Monitoring Plan
environment.
(DMMP), Waste
Management and
Monitoring Plan
(Waste MMP)

CRP Section 5.9, DMMP Section
6.3.4, Waste MMP 4.0

The Project has prepared a Waste Management and Monitoring Plan based on industry best practices. Dust during demolition will be managed according
to the Dust Management and Monitoring Plan. Both plans will ensure the safety of workers, the public and protection of the environment.

8

8

DAR Chapter 8, multiple
sections

Environment, Health and Safety Plans for implementation of the Project will be developed, which will include
details regarding: Emergency/spill response; Erosion and sedimentation controls; Dust management; Building
demolition; Fuel management; Protocols for vegetation surveys; and Measures to respond to potential
transportation incidents.

Entire documents
WWHMMP, Water
Management and
Monitoring Plan
(Water MMP),
DMMP; Erosion and
Sediment
Management and
Monitoring Plan
(ESMMP) Spill
Contingency Plan
(SCP), Waste MMP.

The GMRP has developed all necessary plans related to the EHSC MS required as specific management plans for the water license, i.e. sediment, and
water, and these will be reviewed during the water license process. Additional plans that are not specific to the WL process will also be developed, and
will be communicated to affected parties when available.

9

9

DAR Chapter 8.4.5

Plans will be developed for the collection and management of contaminated water generated during remedial
works (e.g., excavation water contaminated with arsenic or hydrocarbons).

Water MMP

Water Management Plan Section
5.0

Contaminated water generated during remedial works will be collected and treated as per the Water Management and Monitoring Plan. Specific details
regarding water management during active remediation will be provided in each Design and Construction Plan and Water Management and Monitoring
Plan will be subsequently updated.

10

10

DAR Chapter 8,
Table 8.8.2

A Wildlife Management Plan will be developed.

WWHMMP

Entire Document

A Wildlife and Wildlife Habitat Management and Monitoring Plan (WWHMMP) has been developed, with incorporation of comments from the GNWT. The
WWHMMP, and plan comments and responses, have all been submitted as part of the WL application.

11

11

DAR Chapter 8,
Section 8.8.2.4

Habitat surveys will be conducted in any areas that are to be disturbed to confirm that rare or endangered species WWHMMP
are not present.

Section 2.7 Species of Concern;
Section 4.1 Direct Habitat Loss;
Section 5.3 Bird Nest Surveys;
Section 5.4 Pre-Blast Surveys;
Section 5.5 Wildlife Incident
Reporting

The Wildlife and Wildlife Habitat Management and Monitoring Plan (WWHMMP) contains the following sections related to habitat surveys: Section 2.7
Species of Concern; Section 4.1 Direct Habitat Loss; Section 5.3 Bird Nest Surveys; Section 5.4 Pre-Blast Surveys; Section 5.5 Wildlife Incident
Reporting

12

12

DAR Chapter 8,
Table 8.8.2

Pre-demolition audits will be conducted to determine if structures to be demolished are being used as wildlife
habitat.

Section 2.4.5 Relevant
Environmental Management Plans
and Operating Procedures; Section
4.1 Direct Habitat Loss or
Alternation; Section 4.2 Indirect
Habitat Loss; Section 4.3 Wildlife
Mortality and Injury; Section 5.3 Bird
Nest Surveys; Section 5.4 Pre-Blast
Surveys; Section 5.5 Wildlife
Incident Reporting

This was completed for the roaster complex deconstruction and other structure deconstructions. Going forward, the Wildlife and Wildlife Habitat
Management and Monitoring Plan (WWHMMP) addresses this commitment in the following sections: Section 2.4.5 Relevant Environmental Management
Plans and Operating Procedures; Section 4.1 Direct Habitat Loss or Alteration; Section 4.2 Indirect Habitat Loss; Section 4.3 Wildlife Mortality and Injury;
Section 5.3 Bird Nest Surveys; Section 5.4 Pre-Blast Surveys; Section 5.5 Wildlife Incident Reporting.

1

1

2

2

3

WWHMMP
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13

13

14

14

15

15

Commitment

Section

Document where
information is
provided

Section of document where
information is provided

GMRP Response

DAR Chapter 8,
Table 8.10.3
DAR Chapter 8.11.3

A protocol for the management and reporting of archaeological artifacts and sites will be developed.

Memoranda of Understanding (or similar types of arrangements) will be developed with key emergency response n/a
services providers.

n/a

DAR Chapter 8,
Table 8.11.4

A Traffic Management Plan will be developed.

WWHMMP, DMMP

WWHMMP Section 2.4.5 Relevant
Environmental Management Plans
and Operating Procedures; Section
5.2 Site Surveillance; DMMP
(throughout document)

As indicated in the Wildlife and Wildlife Habitat Management and Monitoring Plan a Traffic Management Plan will be developed. The Dust Management
and Monitoring Plan also relates traffic management to dust mitigation measures.

Draft LUP

Draft LUP Section 51

The requirement to stop work and report any suspected archaeological artefact and/or site is a condition built into land use permits, by which the Project
abides.
The GMRP, through the Main Construction Manager Parsons, is working with the City of Yellowknife to renew the Municipal Services Contract which
establishes the process and response for emergency providers. Ongoing regular monthly meetings between City and project staff continue.

Table 2a.
DAR Commitments - Mitigation, Monitoring and Other Commitments (DAR Table 15.3.2)
A) In-design Mitigation Features
16

16

DAR Chapter 9,
Section 9.2.3

The freeze system (active and passive) will be designed to remain effective under “worst case” climate change
scenarios.

CRP

Section 5.2

The design of the freeze system has considered the Scenarios Network for Alaska & Arctic Planning (nwtclimatechange.ca) model for climate change.
Specifically, the design includes the RCP 8.5 model which considers the worst case scenarios.

17

17

Sections 5.1.4 and 5.1.5.3, 5.3.4

18

Mine openings to surface will be sealed with structures requiring minimal maintenance to remain stable and
effective in the long-term.
Free standing structures will be designed and built to meet applicable earthquake standards in the National
Building Code.

CRP

18

DAR Chapter 6,
Section 6.3.4
DAR Chapter 6,
Section 6.4.3, Table 6.4.1

CRP

Section 5.0.2, 5.9.3

The preliminary closure plans for mine openings to surface are provided in the CRP Section 5.1 and 5.3. These demonstrate that the mine openings to
surface will be sealed and require minimal maintenance.
All engineered structures will be designed to meet relevant Building Codes. Specific closure criteria is included in the CRP (Site-Wide Closure Objective
SW3, Site Infrastructure Closure Objective SI2-1)

19

19

DAR Chapter 6,
Section 6.12.1

Only demolition material from buildings that can be decontaminated of hazardous materials will be disposed in a
non-hazardous waste facility.

CRP; Waste MMP

CRP Sections 5.9.5. and 5.10;
Waste MMP Sections 4, 4.1,
4.1.2.1, 4.2

The non-hazardous waste facility will only be designed to receive non-hazardous waste. It will not accept leachable waste. This will be limited to
construction and demolition waste as well as the waste produced from the new effluent treatment plant. Prior to the start of abatement and deconstruction
activities, submittals, including demolition and deconstruction plans will be developed by the contractor. The plans will include a requirement for a predemolition inspection, which will be completed to confirm all hazardous wastes have been removed. (CRP Section 5.9.5.1). Any items that cannot be
cleaned of arsenic will be categorized as arsenic waste and managed accordingly (CRP 5.9.5.2). More detail will be provided in subsequent submittals to
the MVLWB.

20

20

DAR Chapter 6,
Section 6.12.2

Process residues from the Roaster and Mill complexes, as well as any other materials or machinery contaminated CRP; Waste MMP
with soluble arsenic, will be disposed within one of the freeze zones.

CRP Sections 5.1.5.4 and 5.2;
Waste MMP Sections 4, 4.1.2.1 and
4.2.3

Process residues from the roaster and mill complexes will be disposed of in Chamber 15 or a portion of B1 pit, both of which are part of the freeze
program.

21

21

DAR Chapter 8,
Table 8.4.2 & Table 8.6.7
& Table 8.11.2

The footprint of areas requiring disturbance of vegetation is to be minimized.

CRP. SDE Report

CRP Section 5. SDE Report.

The footprint of areas requiring disturbance was evaluated when closure options were selected with respect to soil remediation in bedrock/wetland/forest
areas. Various options were presented to stakeholders during the Surface Design Engagement process and stakeholders were presented the logistical
challenges and extensive damage to remediate contaminated soils in forest, wetland and outcrop locations. There was general support for an approach
that addressed risks to human health and the environment and the selected option does minimize this disturbance.

22

22

DAR Chapter 8,
Table 8.5.4

To the extent feasible, disturbance of areas known to possess permafrost will be avoided.

CRP

Section 5.7.6

Proposed borrow source locations are identified in the CRP and will be confirmed once additional engagement with stakeholders is completed.
Engineering work to be completed includes subsurface investigations to identify and quantify suitable borrow material and identification of frozen
conditions. (CRP, 5.7.6)

23

23

DAR Chapter 8,
Section 8.8.2.4

New borrow sources will only be used in situations where insufficient material is available from previously
disturbed areas.

CRP

CRP Section 5.7.4

A significant portion of borrow will be sourced from areas already disturbed by remediation activities. The GMRP has established Closure Objective Q1.
New disturbance due to borrow/quarry areas is minimized, to the extent practicable.

24

24
25

CRP
Free standing structures will be designed and built to meet applicable earthquake standards in the National
Building Code.
Surface drainage (including spillways and conveyance structures) in remediated tailings areas will be designed to CRP
convey the selected PMP event. Designs will also accommodate increased surface flows associated with climate
change (if any).

Section 5.0.2, 5.9.3

25

DAR Chapter 9,
Section 9.2.3
DAR Chapter 9,
Section 9.2.3

All engineered structures will be designed to meet relevant Building Codes. Specific closure criteria is included in the CRP (Site-Wide Closure Objective
SW3, Site Infrastructure Closure Objective SI2-1)
Spillways will be sized to accommodate the peak flows resulting from the estimated 24-hour duration PMP climate event for the site. (CRP 5.6.6.7).

CRP Section 5.6.6.7

Table 2b.
DAR Commitments - Mitigation, Monitoring and Other Commitments (DAR Table 15.3.2) pg. 215 REA
B) Mitigation and Monitoring - During the Remediation Phase
26

26

DAR Chapter 6,
Section 6.2.5.2

Any spills of arsenic dust encountered during underground preparation will be cleaned up and deposited in the
nearest accessible arsenic chamber or stope.

Waste MMP

n/a

Any spills of arsenic dust encountered during underground works will be collected, bagged, and stored in an overpack and placed underground until final
placement during remediation. This will be more specifically documented in the next version of the Waste Management and Monitoring Plan that will be
submitted to the MVLWB after issuance of the water license.

27

27

DAR Chapter 6,
Section 6.2.6

entire document
Temperatures in the frozen wall around each chamber or stope will be monitored throughout the initial freezing to Freeze Program
Design Basis Report
ensure that the design criteria are met before dust saturation.

Superceded as dust will not be saturated. As per the Freeze Program Design Basis Report, it was concluded that wetting of the dust provides no added
protection compared to dry dust. Based on this finding the design no longer applies the "wet" method.

28

28

DAR Chapter 6,
Section 6.2.8.1

During dust saturation, water addition rates and levels will be monitored within each chamber and stope, and any
seepage into the surrounding drifts will be monitored.

Freeze Program
entire document
Design Basis Report

Superceded as dust will not be saturated. As per the Freeze Program Design Basis Report, it was concluded that wetting of the dust provides no added
protection compared to dry dust. Based on this finding the design no longer applies the "wet" method.

29

29

DAR Chapter 6,
Section 6.3.2

Where concentrated sources of arsenic contaminated materials are encountered in stable underground workings, CRP, Waste MMP
such as the main tunnels, they will be removed to a secure underground disposal site.

CRP Section 5.1.5.4, Waste MM
Plan 4.0

All safely accessible arsenic distribution lines located underground were moved to a future freeze zone as of 2017. The lines currently sit in arsenic freeze
drifts and will be incorporated into the final freeze program. In the event that other arsenic contaminated materials are encountered during remediation
these will also be placed within freeze zones.

30

30

DAR Chapter 6,
Section 6.3.3

Hazardous material in the underground mine workings will be brought to surface for disposal in accordance with
procedures appropriate to the material type.

CRP; Waste MMP

CRP Section 5.1.5.4, Waste MM
Plan 4.0

Hazardous material will be removed from the mine, particularly materials that could contaminate the minewater including material from maintenance
shops, fuel and oil storage areas, and explosives storage areas. (CRP 5.1.4). All wastes will be managed according to the Waste Management and
Monitoring Plan.

31

31

DAR Chapter 6,
Section 6.6.9

Earthworks activities will be conducted using standard operational practices to control erosion and sedimentation. Erosion and
Entire document
The sediment control works will be maintained and operated until the areas have been stabilized (e.g., through
Sediment Manageme
revegetation) and erosion is reduced to levels typical of natural areas.
nt and Monitoring
Plan.

A sediment and Erosion Management and Monitoring Plan has been developed. All remediation contracts will have a mandatory submittal of an
Environmental Protection Plan, based on the Sediment and Erosion Control Plan. The Environmental Protection plan will outline all of the SOP's and
procedures to control erosion and sedimentation for any construction activity. This plan must be approved by the project before any work can start.
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32

Commitments Table

Report of
Environmental
Assessment
(REA)
Commitment #
32

Section

DAR Chapter 6,
Section 6.10

Commitment

Soils that are co-contaminated with petroleum hydrocarbons and arsenic will be deposited in a frozen zone.

Document where
information is
provided
CRP

Section of document where
information is provided

CRP Section 5.4.6.4; Waste
MMP Section 4.1.3 and 4.2

GMRP Response

Soils with petroleum hydrocarbon (PHC) impacts are in areas that coincide with areas of arsenic-contaminated soils in the Developed Areas. PHC
impacted soils that are located in areas surrounding the former Roaster stack and co-mingled with arsenic >4,500 ppm will be deposited in a frozen zone.
The remaining PHC impacted soils will be disposed in the TCAs (an estimated 21,000 cubic metres of material). See CRP Section 5.4, Table 5.4-1.
The PHC contaminated soils are impacted with diesel fuel, Bunker C fuel oil, and/or waste oil, and the contamination consists predominantly of petroleum
hydrocarbon fractions F2, F3, and F4. These fractions contain carbon chains C10 through C50, which are difficult to remediate through land farming. It is
anticipated that land farming of these materials will not significantly improve the soil quality. In addition, the majority of the hydrocarbon impacted soils are
also impacted with arsenic, which may become mobilized during the land farming process. As a result, the preferred option is to dispose of hydrocarbon
impacted soils in a dedicated location within the North or Central TCA. This will provide isolation of the impacted soils. As they are heavy fractions, they
are not expected to be especially mobile, and they will be covered in the TCA, limiting the possibility of leaching/mobilization of hydrocarbons, as well as
eliminating pathways for direct contact with the contaminants.

DAR Chapter 6,
Section 6.10
DAR Chapter 6,
Section 6.11.3
DAR Chapter 6,
Section 6.12.2
DAR Chapter 6,
Section 6.11.3

PCB-contaminated soil will be excavated, handled and disposed of in accordance with theGuideline for the
General Management of Hazardous Waste in the NWT.
Hazardous materials, from building demolition, or other activities will be handled and disposed of according to
industry best practices and the
Guideline for the General Management of Hazardous Waste in the NWT.

36

37

33

33

Waste MMP

Waste MMP Section 4.1.2

CRP; Waste MMP

CRP Section 5.9.3, 5.9.5.2; Waste
MMP Sections 4.1 and 4.2

Based on assessments completed to date, PCB contaminated soil is not anticipated onsite, however if found during removal of Hazardous waste, project
will follow appropriate guidelines.
All non-arsenic hazardous wastes will be disposed of off site; the Waste MMP provides details regarding types of hazardous wastes anticipated to be
encountered.

34

34

35

35

Waste asbestos materials that are not contaminated with arsenic will be bagged and buried in the Northwest Pond CRP; Waste MMP
in a designated hazardous material (HAZMAT) area.

CRP Sections 5.9.5.4, 5.10.4;
Waste MMP Section 4

All asbestos waste will be bagged. Bagged asbestos waste is classified as non-hazardous, therefore it will be disposed of in the on-site landfill, in
accordance with the GNWT Guideline for the Management of Waste Asbestos.

36

DAR Chapter 6,
Section 6.12.2

Hazardous materials other than asbestos waste and arsenic trioxide contaminated waste will be disposed in an
approved facility.

CRP Section 5.9.3, 5.9.5.2; Waste
MMP Sections 4.1 and 4.2

All non-arsenic hazardous wastes will be disposed of off site in an approved facility.

37

DAR Chapter 8,
Table 8.4.5
Table 8.5.2, Table 8.5.3

Bulk quantities of fuel will be stored in double-walled containers. The fuel dispensing area will be lined and a sump Spill Contingency
will be dug to collect any spills that may occur.
Plan

Section 2.1.1.2

The Spill Contingency Plan outlines fueling requirements. All fueling will be undertaken over a drip tray or within a lined facility. Drip trays for fueling
vehicles are in place.

38

38

Spill kits will be available at fuel storage and dispensing facilities.

Spill Contingency
Plan

Section 3.0

Spill kits will be available at all fuel storage and dispensing facility onsite. Section 3.0 of the Spill Contingency Plan provides details on the spill kit locations
throughout site.

39

39

DAR Chapter 8
Table 8.4.5, Table 8.5.2,
Table 8.5.3
DAR Chapter 8,
Table 8.4.5, Table 8.5.2,
Table 8.5.3

Spill response training will be provided to personnel.

Spill Contingency
Plan

Section 1.4

Spill response training will be provided to all personnel that will be working onsite who will be managing and operating vehicles and heavy machinery. In
addition to Hazardous Materials Training, all employees will be trained on how to report a spill and how to initiate the spill response system, including
taking necessary precautions when approaching a spill. Training is a combination of class work and hands-on activities. Employees are also training in
different techniques and materials that can be employed for spill containment, including how to contain a release from a safe distance if possible, and how
to protect persons and property near the incident. Supervisors on site review the Spill Contingency Plan with each employee on site: during the
employee’s initial site orientation; when the employee’s responsibilities under the plan change; and, when the plan is updated. Training records and role
specific responsibility instructions given to employees will be maintained for the duration of the project (Section 1.4 of the Spill Contingency Plan)

40

40

DAR Chapter 8
Table 8.4.5, Table 8.5.2,
Table 8.5.3

Daily inspection of vehicles and fuel storage facilities will be carried out.

Spill Contingency
Plan

Section 4.1.3 and 4.1.4

Petroleum Products Monitoring: with the exception of propane, heating oil tanks all have secondary containment measures in that they are all doublewalled. Daily visual inspections take place by the SCMC and observations are recorded. Petroleum products are stored in a properly constructed Seacontainer behind the MEG Shop.

41

41

DAR Chapter 8,
Table 8.4.5

Silt curtains will be employed during construction of the outfall to minimize the area affected by dispersion of
sediment solids disturbed during placement of the outfall pipe and diffuser.

n/a

n/a

A diffuser is no longer part of the project, a near shore outfall will be installed. Standard construction methods will be applied during construction of the
outfall to protect the receiving environment and limit sediment disturbance. These will be outlined in the corresponding design and construction plans and
will also be reviewed and approved by DFO.

42

42

DAR Chapter 8,
Table 8.4.6

The in-stream rehabilitation of portions of Baker Creek will be carried out while the reach is dewatered whenever
possible. In creek reaches where realignment is planned, remediation work can be carried out under dry
conditions after creek flows have been diverted or during periods approved by DFO.

CRP

CRP Section 5.4.7.6

Standard construction methods will be applied during remediation of Baker Creek to protect the receiving environment and environmental disturbance.
These will be outlined in the corresponding design and construction plans and will also be reviewed and approved by DFO

43

43

DAR Chapter 8,
Table 8.5.4

If permafrost areas cannot be avoided, excavations will be regraded/sloped, armoured and vegetated to promote
permafrost development.

Section 4.0

Based on outcomes from stakeholder input and outlined in the CRP, the Site will not be re-vegetated, except in areas where erosion control is required to
stabilize remediated areas, or potentially where required to promote permafrost development. Details of final grade, slope and vegetation of remediated
areas will be provided in the Design and Construction Plans. Of specific relevance will be those related to Borrow, Contaminated Soils, and Pits.

44

44

DAR Chapter 8,
Table 8.6.7

Clean-up kits will be kept at drilling sites in the event of a release of arsenic trioxide dust.

Erosion and
Sediment
Management and
Monitoring Plan
Spill Contingency
Plan

Section 2.1.1.8

All Contractors onsite will follow the Spill Contingency Plan (SPC), which includes spill response kit requirements. In addition the project is preparing an
Arsenic Trioxide Response Plan that will be incorporated into the SPC and that will address this commitment more specifically.

45

45

DAR Chapter 8,
Table 8.6.7

During the unfrozen period, haul roads and earthworks work areas will receive an application of a chemical
suppressant or light watering to control dust.

46

46

DAR Chapter 8,
Table 8.6.7

All motorized remediation vehicles will be maintained in good condition in accordance with applicable regulations. n/a

n/a

47

47

DAR Chapter 8,
Table 8.6.8, Table 8.8.2

All heavy equipment will be equipped with standard industrial noise suppression devices.

n/a

48

48

DAR Chapter 8,
Table 8.8.2

Consideration will be given to implementing remedial works during periods that avoid key life stages of resident
CRP, WWHMMP
and migrating species. Regulatory authorities are to be informed of specific activities that are anticipated to cause
a disturbance.

CRP; Waste MMP

Dust Management
Sections 4.3 and 6.3
and Monitoring Plan

n/a

CRP Section 5.4.7.6 WWHMMP
Section 4.3 Wildlife Injury and
Mortality

The GMRP has developed a Dust Management and Monitoring Plan that addresses this commitment.

All vehicles will be maintained in good working order and in compliance with applicable regulations. Currently, contracts awarded by the Main Construction
Manager (MCM) have a clause for a Preventative Maintenance Program and vehicle maintenance/inspection requirements and it is anticipated that this
will continue in implementation.
All surface heavy equipment will be equipped with standard industrial noise suppression devices. This will be a requirement specified in all future contacts
issued and it is also a requirement as part of existing contracts that subcontractors follow the Project Safety Health and Environment Plan. Within the
current PSHEP there is an SOP for Hearing Conservation which specifies the use of engineering controls to reduce noise on equipment.
The project will adhere to both the Species at Risk Act and Migratory Birds Act when implementing remedial works. This commitment is built into the
Wildlife and Wildlife Habitat Management and Monitoring Plan.
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49

49

DAR Chapter 7,
Section 7.6.6.1

The Project Team commits to working with the Yellowknives Dene First Nation to identify and preserve any graves Archeological Impact Archeological Impact Assessment,
Engagement Plan Appendix A
Assessment,
and additional Aboriginal Heritage Resources that may be present.
Engagement Plan

An Archeological Impact Assessment (AIA) was conducted in July 2018 with field assistance by members/representatives of the Yellowknives Dene First
Nation, with a focus on areas of high archaeological potential that overlapped with areas of planned or potential remediation activities. Areas of high
archaeological potential were identified through desktop studies as well as based on input from Traditional Knowledge holders and interested parties and
field work (including YKDFN field assistants). This work will inform final locations for borrow. The Project remains committed to ongoing dialogue and
engagement with all affected parties, including the YKDFN.

50

50

DAR Chapter 8,
Table 8.10.3

All areas that have the potential of being subjected to new surface disturbances will be evaluated by the Prince of Archeological Impact Archeological Impact Assessment,
Engagement Plan Appendix A
Assessment,
Wales Northern Heritage Centre prior to the initiation of remediation to determine archaeological heritage
Engagement Plan
potential.

An archaeological impact assessment (AIA) was carried out in 2018, focusing on areas of high archaeological potential and areas of potential disturbance
from remediation activities. The AIA report was submitted to the PWNHC for acceptance and/or further recommendations to mitigate the potential for
archaeological disturbance. Any areas not assessed in 2018 but with archaeological potential that coincide with potential for new disturbance will be
further assessed.

51

51

DAR Chapter 8,
Table 8.11.2

Borrow sources will be regraded, contoured and, where possible, re-vegetated to encourage conformity with the
surrounding landscape.

CRP, Erosion and
Sediment
Management and
Monitoring Plan

CRP Section 5.7.4 and 5.7.7,
Section 4.2.4.2, Engagement Plan
Section 7.0

Borrow sources will be graded to allow for proper drainage and to conform to the surrounding landscape. Revegetation with native vegetation will occur in
areas of exposed fine-grained soils where risk of erosion exists.

52

52

DAR Chapter 9,
Section 9.2.2.3

During extreme rainfall events, work stoppages will be implemented when remediation activities that could
threaten water quality or the aquatic environment are being carried out.

n/a

n/a

The Project will continue to meet this commitment, during extreme rainfall events, work stoppages will be implemented when remediation activities that
could threaten water quality or the aquatic environment are being carried out.

53

53

DAR Chapter 13,
Section 13.11

The Project Oversight Committee will be supported by a GNWT – Government of Canada Giant Mine
n/a
Remediation Intergovernmental Working Group as described in Chapter 14. The role of the Working Group will be
to ensure that the activities of federal and territorial departments contributing to the remediation of the Giant Mine
site are integrated to the greatest extent possible, and that information is shared to support overall due diligence in
the remediation of the site.

n/a

The Cooperation Agreement between the two co-proponents of the project (Government of Canada and the Government of the Northwest Territories)
established the Senior Project Committee, whose mandate includes ensuring that the federal and territorial departments are integrated and information
sharing.

54

54

DAR Chapter 14,
Section 14.1.1

Both INAC and the GNWT are committed to developing an Environmental Management System (EMS) that will be CRP
central to the ongoing monitoring and performance improvement of the Giant Mine remediation Project.

CRP Section 5.12

GMRP has developed an Environmental, Health, Safety, and Community Management System (EHSC MS) framework to provide a comprehensive,
detailed, and ongoing overview of Project goals and commitments. Management and monitoring plans, environmental protection plans, standard operatin
procedures will all be part of the overall MS. The GMRP is actively working with the Main Construction Manager on the implementation of the
Management System.

55

55

DAR Chapter 14,
Section 14.1.1

An audit protocol, including third-party auditing, and review process will be an integrated part of the EMS.

CRP

CRP Section 5.12

GMRP has developed an Environmental, Health, Safety, and Community Management System (EHSC MS) framework to provide a comprehensive,
detailed, and ongoing overview of Project goals and commitments. Management and monitoring plans, environmental protection plans, standard operatin
procedures will all be part of the overall MS. The GMRP is actively working with the Main Construction Manager on the implementation of the
Management System, which requires regular auditing. The GMRP is subject to audits through the Northern Contaminated Sites Program, the federal
branch under which it operates.

56

56

DAR Chapter 14,
Section 14.1.3

The assessment of environmental performance, and compliance with the objectives and targets of the EMP’s will
be carried out through a regular program of monitoring and evaluation set out in the EMS.

CRP

Section 5.12.

GMRP has developed an Environmental, Health, Safety, and Community Management System (EHSC MS) framework to provide a comprehensive,
detailed, and ongoing overview of Project goals and commitments. Management and monitoring plans, environmental protection plans, standard operatin
procedures will all be part of the overall MS. The GMRP is actively working with the Main Construction Manager to implement the Management System,
which includes regular monitoring and evaluation.

57

57

DAR Chapter 14,
Section 14.1.5

Where activities on site are governed by specific authorities, for example protection of fish habitat under the
Fisheries Act as enforced by DFO, the Project Team will work with such authorities to achieve compliance.

CRP, Engagement
Plan

CRP Section 1.5, Engagement Plan
7.0

The GMRP is required to work with the Department of Fisheries with respect to habitat compensation and further design work in the realignment details of
Baker. The GMRP briefed DFO on the CRP in 2018 and will continue to communicate with DFO in 2019 as further design advances. The project is
committed to engage with the working group, GMAC, and the community, as those discussions progress.

58

58

DAR Chapter 14,
Section 14.1.6

CRP
As the project advances, and in response to monitoring results, Aboriginal communities and the public will be
engaged in the review of monitoring results and the identification of adaptive management approaches needed to
address any environmental issues identified through the monitoring program.

CRP Section 1.4.3, 5.12
WWHMMP Section 6.2 Adaptive
Management, Engagement Plan
Table 7.1

The project remains committed to engagement on monitoring results and adaptive management approaches. Monitoring results will be made public
annually as required by the MVLWB as well as any adaptive management improvements or changes. In addition, the Engagement Plan (Triggers Table
7.1) describes how the Project will engage on management plans and programs. The GMRP remains committed to continually improving communication
methods for public review of monitoring results and adaptive management approaches.

59

59

DAR Chapter 14,
Section 14.1.6.1

To establish Aboriginal involvement throughout the life of the project, INAC will work with local Aboriginal
communities and organizations to create the mechanisms to support a direct and distinct Aboriginal role in the
planning and implementation of monitoring and evaluation activities for the Project, including the formation and
funding for a joint Aboriginal and government body in cooperation with Aboriginal communities.

Section 1.4, Engagement Plan 7.1.4

The GMRP has committed to engaging on Community Based Monitoring and have had preliminary discussions with YKDFN staff and will continue to
advance the development of that work. The GMRP also funds training programs with YKDFN to encourage future environmental monitoring skill
development with hopes to see graduates contribute to on-site monitoring activities.

60

60

DAR Chapter 14,
Section 14.1.7

INAC and the GNWT will continue to support the Community Alliance in its role of sharing information about the
Engagement Plan
remediation project with the Yellowknife community and relaying public concerns and issues about the remediatio
of Giant Mine back to INAC.

Engagement Plan Table 4.2

The Community Alliance has since dissolved. Since then the Giant Mine Working Group and the YKDFN GMAC have been actively meeting monthly to
share information and receive stakeholder input into various aspects of the project. The Engagement Plan outlines all the current committees and
engagement venues in the Project.

61

61

DAR Chapter 14,
Section 14.2

To ensure the effectiveness of efforts to manage risks, and to ensure that of themselves remediation actions do
not contribute significant environmental effects, a long-term monitoring program will be developed and
implemented.

CRP

CRP Section 5.12

A Long-Term Monitoring Framework has been established. Long term monitoring will be conducted in a manner which meets this commitment.

62

62

DAR Chapter 14,
Section 14.2

Annual Report(s) will be prepared annually to summarize and review all operational and environmental data
collected in the 1-year reporting period.

CRP, Engagement
Plan, Draft WL

CRP Section 5.12. Engagement
Plan Table 7.1.4, Draft WL Annual
Report Part B(10)

The GMRP completes an annual report as a requirement of the Environmental Agreement to be submitted to the Giant Mine Oversight Board detailing
operational and environmental data and qualitative information. An annual water licence report, as per the water license requirements will be completed to
provide a summary of annual management and monitoring activities and results (excluding the aquatic effects monitoring program which will be provided
as a separate annual submission), a summary of engagement and spills.

63

63

DAR Chapter 14,
Section 14.2

Status of the Environment (SOE) Reports will be prepared every three years during the initial 15-year remediation CRP, Environmental CRP Section 5.12.1, Environmental
period and every five years thereafter, to summarize, review and interpret the operational and environmental data Agreement
Agreement Section 6.1
collected in the reporting period and to provide recommendations for modification to the monitoring program or
site operations that may be affecting environmental quality.

CRP, Engagement
Plan

A Status of the Environment report is a requirement of the signed Environmental Agreement (2015).
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64

64

DAR Chapter 14,
Section 14.2.8

To address concerns about the effects on the Project and other projects on the receiving environment, a
cumulative effects monitoring program will be developed as part of project implementation.

CRP

Section 5.12.3

The cumulative effects assessment in the DAR did not identify that the Project was contributing to significant cumulative effects in the downstream
receiving environment. However, increased activity in the Yellowknife area, and new research of the areal extent of deposition from historical mining in the
Yellowknife area suggests cumulative effects monitoring in the area should be considered. Further, the Project has committed to participation and
reporting on such monitoring in the Environmental Agreement (2015). To this end, the GMRP has completed the following:
• established an air quality monitoring program that included regional locations and proposes to continue this until the end of the Active Remediation
Phase to verify closure criteria are met and parties are satisfied moving to reduced post-closure monitoring is appropriate;
• conducted the HHERA including samples collected from the Yellowknife area (Table 2.5-3); and,
• participates and shares data with GNWT Cumulative Impacts Monitoring Program, Natural Resources Canada, ECCC, and various universities.
In the future, the GMRP plans to continue monitoring water in Yellowknife Bay and air quality in the Yellowknife area at locations determined in
consultation with the YKDFN, NSMA, the City of Yellowknife, and appropriate regulatory agencies. The GMRP also plans to continue and expand work
with Indigenous groups and other parties for community-based monitoring such as large-bodied fish and water quality monitoring.

65

65

DAR Chapter 6,
Section 6.6

Water draining from the tailings containment areas will be directed to the minewater collection system for
treatment until such time that water quality meets the arsenic concentration discharge criterion. Direct discharge
(e.g., to Baker Creek) of surface drainage that does meet the arsenic discharge criterion will be permitted.

CRP, Water
Management Plan

CRP Section 5.6.6.7, Water
Management Plan Section 5

The design of the tailings cover will be to direct water from the TCAs to the mine pool until it can be confirmed that runoff meets runoff quality criteria.
Once project-specific runoff criteria, as outlined in the Water Management Plan, is met the water will be discharged to Baker Creek.

66

66

DAR Chapter 6,
Section 6.6.7

Monitoring wells will be installed within the sludge and tailings containment areas to permit long-term water level
measurements and collection of pore water samples for analysis.

Water Management
Plan

Water Management Plan Section
8.0

This commitment was made with respect to the requirements of the proposed tailings design in the DAR, which was a vegetated store and release
cover. The updated tailings design concept, as outlined in the CRP, includes a low permeability geosynthetic cover which will minimize precipitation
coming into contact with the tailings and therefore it is not anticipated that monitoring wells installed directly in the tailings areas are required.

67

67

DAR Chapter 7,
Section 7.2.3

water levels will be maintained significantly below the local static water level until such time that minewater
monitoring indicates it is suitable for release to the environmental without treatment.

CRP

CRP Section 3.4, 5.1.3, 5.1.4,
Appendix 5.1B

Mine water levels will be maintained such that it forms a groundwater sink. A Reclamation Research Plan has been developed to study the mine water
levels and a potential controlled raise and its subsequent impact.

68

68

DAR Chapter 9,
Section 9.2.2.1

The occurrence of an earthquake with a magnitude of 5.0 or greater will prompt a geotechnical inspection of the
tailings covers, dams, conveyance channels and other potentially vulnerable structures.

CRP, Tailings
Monitoring and
Management Plan

CRP Section 5.6.4

Geotechnical inspections after earthquakes are included as a requirement in the CSA Dam Safety Guidelines by which the GMRP will abide as per
closure criteria T3. A Tailings Monitoring and Management Plan has been developed and will meet this commitment.

69

69

DAR Chapter 6,
Section 6.2.2

n/a
The Project Team remains open to improvements in the frozen block method, and will re-evaluate alternatives if
technologies advance or if monitoring data indicate unforeseen emerging risks to the environment and/or humans.

n/a

This commitment is formalized under Measures 2, 3, and 4. The Giant Mine Oversight Board is mandated with the responsibility of managing a Research
Program dedicated to research toward a permanent solution for addressing the arsenic trioxide dust stored at the Site.

Table 2d.
DAR Commitments - Mitigation, Monitoring and Other Commitments (DAR Table 15.3.2)
D) Other Commitments
70

70

DAR Chapter 6,
Section 6.13.1

INAC’s Giant Mine Project Office will provide direct oversight of the project implementation, and continue to act as CRP, Engagement
Plan
the lead for regulatory affairs, communications, and consultation.

CRP Section 1.3, Engagement Plan
Section 1.2

A governance structure is in place for the project. The Project includes the CIRNAC Director who has direct oversight of the project
implementation. Regulatory affairs, communications, and consultation are led by the CIRNAC Deputy Director in Yellowknife. Other oversight
groups include the Giant Mine Oversight Board and the Senior Project Committee (CIRNAC and GNWT as co-proponents).

71

71

DAR Chapter 8,
Section 8.8.2.4

The Project Team will secure the input of government wildlife regulators and traditional knowledge holders during CRP, WWHMMP
work schedule planning in order that remediation activities consider the presence and key life stage of sensitive
species in a work area.

CRP Section 1.4, WWHMMP
Section 4.3 Wildlife Injury and
Mortality

Wildlife experts including traditional knowledge holders are consulted during the planning and scheduling of project activities to minimize potential impact
when carrying out work. Traditional knowledge considerations are incorporated into planning and scheduling through engagement and consultation with
traditional knowledge holders, especially Elders. As well, the Project Team has incorporated comments from the GNWT ENR Wildlife division into its
Wildlife and Wildlife Habitat Management and Monitoring Plan to formalize the process of wildlife considerations in project activities. This commitment has
been directly incorporated into the WWHMMP.

72

72

DAR Chapter 8,
Table 8.11.2

The Project Team will maintain effective lines of communication with community organizations using land adjacent CRP, Engagement
Plan
to the Giant Mine to encourage awareness of all parties of land uses that might be disturbed during the
Remediation Phase.

CRP Section 1.4, Engagement Plan
Table 4.2

The Engagement Plan outlines how the project will maintain effective communications. The project will impact areas that are currently being leased by the
City of Yellowknife from the GNWT and subsequently sub-leased to other third parties (Great Slave Sailing Club and the Yellowknife Historical Society).
The GMRP has had discussions with all parties about the potential impacts and tentative remediation schedule. Further discussions will continue.

73

73

DAR Chapter 8,
Table 8.11.2

The Project Team will continue to have dialogue with parties interested in preserving the Giant Mine’s heritage
buildings.

CRP, Engagement
Plan

Section 1.4, 5.9.5.7, Engagement
Plan Table 4.2

The Engagement Log outlines the extensive dialogue that the project has maintained with the Yellowknife Historical Society. This includes meeting
regularly with the YHS to discuss the remediation activities and the preservation of buildings. The YHS have identified two existing buildings - the former
recreational hall and the exploration shop - to be preserved. The management of the former recreation hall has been transferred to the YHS for use as
their museum. Due to planned closure activities in the area of the exploration shop, additional assessment is required and the Project will continue to work
with the YHS to enable this to the extent practicable.

74

74

DAR Chapter 8,
Table 8.11.4

Remediation activities will be carried out within a regulated work environment under the authority of the Workers’
Safety and Compensation Commission.

CRP

Section 1.5

All site activities and remediation activities will be carried out in accordance with all applicable regulations and guidelines, including the Workers Safety
and Compensation Commission.

Engagement Plan Table 4.2.

As outlined in the Engagement Plan, the Project team will work with the City of Yellowknife (via regular monthly staff meetings) to coordinate any work that
could impact the construction of a new drinking water intake in the vicinity of the nearshore outfall for the new Water Treatment Plant.

COMMITMENTS TABLE B:

Alternatives North Round Two Information Request 01: Response

Table 1a. Information Request – Round 1 Commitments pg. 219 REA
A)
Water and Regulatory
75

R1IR1

The Project Team commits to working with City of Yellowknife regarding the construction of the outfall/diffuser to
avoid any periods in which the City of Yellowknife would also be constructing a new drinking water intake.

Engagement Plan

76

R1IR2

In addition, the Project Team will develop an Aquatic Effects Monitoring Program for operations at Giant Mine,
utilizing INAC’s 2007 “Guidelines for Designing and Implementing Aquatic Effects Monitoring Programs for
Development Projects in the Northwest Territories.”

AEMP Design Plan - entire documents
Baker
Creek; Conceptual
AEMP Design Plan Yellowknife Bay

The Project has developed a Baker Creek AEMP design and Yellowknife Bay AEMP Conceptual Design, both of which are being submitted with the Type
A Water Licence application.

Page 5 of 9

Appendix: B

GMRP
Commitment #

Commitments Table

Report of
Environmental
Assessment
(REA)
Commitment #

Commitment

Section

Document where
information is
provided

Section of document where
information is provided

GMRP Response

Table 1b. Information Request – Round 1 Commitments pg. 219 REA
B)
Surface
77

R1IR3

The re-vegetation strategy for the site will be determined during the development of detailed designs for the
tailings covers and other areas. The decision-making process will include the implementation of additional
community engagement to determine preferred approaches to re- vegetation, including long-term monitoring and
adaptive management.

CRP, SDE Report

Section 5, SDE Report entire
document

During Surface Design Engagement some affected parties, particularly the YKDFN, preferred the selection of a non-vegetated tailings cover. Through
incorporation of input from the community the selection of a rock cover as outlined in the CRP has changed the re-vegetation strategy and the Site will not
be re-vegetated, except in areas where erosion control is required to stabilize remediated areas. Details related to revegetation will be provided in
associated Design and Construction Plans

78

R1IR4

Giant Mine Remediation Project Team (Project Team) will continue to work with interested parties to minimize
impacts on the continued use of the marina and town site.

CRP, Engagement
Plan

Section 1.4, Engagement Plan
Table 4.2

The Project will impact the marina and former townsite areas, some of which are currently being leased by the City of Yellowknife from the GNWT and
subsequently sub-leased to other third parties (Great Slave Sailing Club and the Yellowknife Historical Society). The GMRP has had discussions with all
parties about the potential impacts and tentative remediation schedule. Further discussions continue.

Table 1c. Information Request – Round 1 Commitments pg. 220 REA
C)
Monitoring
79

R1IR5

The Project Team is committed to developing a monitoring program in a manner that is inclusive. It will be done in CRP
a manner that is transparent and meets the principles listed in IR Response to Review Board #27 in the first
Round of IRs, including accountable, adaptive and credible.

Section 5.12

The various Monitoring Programs will be distributed as part of the water license package and the Board process allows opportunity for stakeholders to
identify where their interests or input or considerations can be included, and where stakeholder needs can be linked to monitoring parameters. A LongTerm Monitoring Framework has been established, and will include environmental and structural long- term monitoring details.

80

R1IR6

Subject to limitations set out in ATIP, the Project Team is committed to providing all final research and data
regarding monitoring, environmental management plans, spills and any information required by legislation,
regulation, policy and guidelines.

CRP

Section 1.5, 5.0.4, 5.12.1

The project team is still subject to the limitations under the Access to Information Act, however all final reports are available upon request to any interested
party. Subject to reporting conditions set out in the water license all monitoring data and updates to environmental management plans, as well as spill
reports will be captured in annual reporting requirements. These annual reports be provided to the MVLWB for approval and public review. The GMRP is
also committed to presenting monitoring results on an annual basis to the Giant Mine Working Group, YKDFN Giant Mine Advisory Committee, and an
high level overview at Public Forums. The GMRP will also present the outcomes of the reclamation research plans to the Giant Mine Working Group. The
Giant Mine Oversight Board has a mandate to carry out research on a permanent solution to the arsenic trioxide dust, as per the Environmental
Agreement. Further details on reporting requirements are outlined there.

81

R1IR7

Summaries of Public Consultations including issues raised and responses will be made publicly available.

Giant Mine
Engagement Log.

Giant Mine Engagement Log

The Engagement Log, along with summaries of engagement with specific affected parties, has been developed and submitted to the MVLWB. This will b
publically available through the MVLWB public registry.

CRP

CRP Chapter 3

The project will continue to provide information to relevant municipal and territorial authorities responsible for future land use planning. All land use
constraints are documented in the CRP.

CRP Section 1.4.1.2, Engagement
Plan Socio-Economic 4.3.3

The GMRP held a meeting November 26, 2018 in partnership with Parsons (the Main Construction Manager) to help prepare local and Indigenous
businesses to participate in upcoming procurement opportunities at the Site. The GMRP Team and Parsons Inc. presented information on the anticipated
Project schedule, types of work packages and procurement approaches, with opportunities for questions, discussions and networking. Approximately 90
individuals were in attendance representing 50 different entities. Parsons will continue to carry out their mandated community outreach to allow for
increased opportunities for local and Indigenous economic benefits. Procurement opportunities can be found at Parson's website at:
http://www.giantminerp.ca/

n/a

The Minister of Crown-Indigenous Relations and Northern Affairs (CIRNAC) Carolyn Bennett provided a letter to the Yellowknives Dene First Nation
acknowledging the request for apology and compensation, and noted that the Regional Director General (currently Matthew Spence) will be responsible
for leading those discussions with the Yellowknives Dene First Nation (YKDFN) on behalf of the Government of Canada. Progress on this continues, and
the RDG Matthew Spence has committed to funding the YKDFN in their research efforts to gather information in support of their official claim.

Table 1d. Information Request – Round 1 Commitments pg. 220 REA
D)
Roles and Responsibilities
82

R1IR8

The Project Team will participate with the City of Yellowknife and other parties during the creation of Land Use
and Transportation Plans for the Giant Mine Site.

Table 1e. Information Request – Round 1 Commitments pg. 220 REA
E)
Other
83

R1IR9

The Project Team has committed to holding further Industry Day information sessions in the DAR, Table 13.13.2 CRP, Engagement
Looking Forward: The Consultation and Engagement Plan. Additional community meetings, public sessions and Plan
information sessions will be held to inform Aboriginal, local and northern businesses, as well as business at large,
about the opportunities the Remediation Project has and inform the Project Team about local resources. (Please
note that the Project Team held this Industry Day on August 1, 2012)

Table 2a. Commitments Arising from 17 – 21 October 2011 Technical Sessions pg. 220 REA
A)
Compensation / Apology
84

TS1

The Giant Mine Remediation Project Team commits to arranging a meeting between YKDFN and RDG (Please
note that this meeting was held on June 4, 2012).

n/a

Table 2b. Commitments Arising from 17 – 21 October 2011 Technical Sessions pg. 221 REA
B)
Perpetual Care
85

TS2

The GMRPT to review the project after 100 years to determine whether the remediation plan is doing what it is
supposed to and whether it is the correct approach to continue.

This commitment is now addressed through Measures 1 and 2.

Table 2c. Commitments Arising from 17 – 21 October 2011 Technical Sessions
C)
Future Land Use / Marina Expansion
86

TS3

The GMPT to work with the City of Yellowknife on maintaining access to the boat launch and marina.

Engagement Plan

Engagement Plan Table 4.2

The Project will impact areas, including the boat launch and marina, that are currently being leased by the City of Yellowknife. As outlined in the
Engagement Plan, the project will continue discussions with all parties about the potential impacts, tentative remediation schedule and considerations for
maintaining access to the extent practicable.

87

TS4

The GMPT will participate in a public workshop on future land use for Giant Mine.

CRP

CRP Chapter 3

The project will continue to provide information to relevant municipal and territorial authorities responsible for future land use planning. All land use
constraints are documented in the CRP.

Environmental Agreement June
2015.

An Environmental Agreement was signed in June 2015, which established the mandate for an Giant Mine Oversight Board (GMOB) consisting of
nominated directors from all six signatories to the Agreement. Specific details of the Board's mandate are included in the Giant Mine Environmental
Agreement and Society's by-laws found on the GMOB's website.

Table 2d. Commitments Arising from 17 – 21 October 2011 Technical Sessions
D)
Independent Monitoring
88

TS5

To have a workshop/meeting on independent oversight with the Parties to the Environmental Assessment. On
Environmental
March 6-7, 2012, the Project Team participated in Alternatives North (AN) and the Yellowknives Dene First Nation Agreement.
(YKDFN) jointly hosted a workshop to explore definitions and concepts for arms length monitoring of the Giant
Mine Remediation Project.
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GMRP Response

Round Two Information Request Responses – Commitments Summary

Table 1a. Information Request – Round 2 Commitments - DRAFT pg. 221

REA

89

R2IR1

A review of emergent technologies will occur every ten years following the full implementation of the Frozen Block Updated Project
Method and the results will be reported in the State of the Environment Report for that year. The exact details on Description
how this will be conducted will be determined as part of the development of the Environmental Management
System (EMS), however it will include an organization or similar body that will oversee this review. The review will
take place using public and private organizations and all emergent technologies identified in the review will be
submitted to an Independent Peer Review Panel for applicability to the Giant Mine.

Section 3.1

This commitment is now addressed through the requirements of Measure 2.

90

R2IR2

Please note that the commitments tables have been developed based the knowledge currently available and
Updated Project
changes may arise due to the outcomes of the Environmental Assessment, the final project design, or during
Description
project implementation. As a consequence, this list of commitments may be altered to reflect those outcomes. Any
such changes will be communicated.

Section 3.1

Changes to the list of commitments that arose out of the Environmental Assessment have been captured in this document and through the Measures and
Suggestions.

91

R2IR3

The closure and reclamation of the Giant Mine site will be consistent with the goals set out in the Guidelines
CRP. Engagement
consistent with the life cycle stage of the mine. Due to the complexity of the Giant Mine site, and the need for very Plan.
long-term monitoring of some components, it is likely that EMPs will be developed by aspect, not as a single
closure plan document.
Much of the detail requested in the IR will be addressed in the detailed design and EMP stages of the project.
Engagement on the development of EMPs will be in the context of the larger consultation and engagement plan
for the Project. It is anticipated that primary engagement on the development of EMPs will be through workshops
with an Environmental Management System (EMS) working group composed of affected Aboriginal groups and
interested parties. Workshops will be structured to share and solicit input as well as to validate progressive work in
the development of EMPs. Please see the August 10, 2012 letter from the EMS Chair, Erika Nyyssonen outlining
the existing status of EMS working group and path forward.

CRP Section 1.4, 5.12
Engagement Plan Table 7.1.

The GMRP Closure and Reclamation Plan (CRP) has been developed in accordance with the Board guidelines, with specific closure objectives and
criteria identified for all mine components. These were reviewed by affected parties and revisions made accordingly to the final version. The project has a
long term monitoring framework for both environmental and structural monitoring. The CRP outlines the long term monitoring considerations in Section
5.12. The Engagement Plan outlines how engagement and reviews will continue throughout the life of the project in Section 7.

92

R2IR4

Technology reviews will be conducted on a 10 year basis following remediation. Results will be made public with
an opportunity to comment.

Section 3.1

This commitment is now addressed through the requirements of Measure 2.

93

R2IR6

n/a

This commitment still stands if a request is made by the NTPC. The outcomes of the Freeze Optimization Study have decreased the long term energy
consumption requirements for the site due to passive freezing not requiring power.

94

R2IR7

NTPC has adequate generating capacity to meet the Giant Mine requirements. At such times during the year that n/a
there are localized increases in demands to the system, the proponents will limit usage for short periods of time at
the request of the NTPC.
CRP
The Giant Mine Remediation Project Team (Project Team) will comply with City regulatory requirements as
applicable.

Section 1.5

All site activities and remediation activities will be carried out in accordance with all applicable regulations and guidelines. Specific requirements are
reflected in the appropriate site management plans.

95

R2IR8

The meeting summaries from the Oversight Committee will continue to be made public via the Giant Mine Public
Registry.

n/a

This commitment has changed through the signing of the Environmental Agreement and the establishment of the Oversight Board (GMOB). This includes
the development of an annual report that is submitted to GMOB and is available publically.

96

R2IR8

The Giant Mine Remediation Project Team (Project Team) is in the process of expanding on the approach laid out CRP, Engagement
Plan
in Chapter 14 and is committed to working with the Parties to define the approach further. This applies to
developing and implementing the Environmental Management System (EMS) and the Environmental
Management Plans (EMPs) as described in Chapter 14 of the DAR. Through the EMS and EMPs the Project
Team is committed to establishing criteria and to monitoring and evaluating environmental protection success and
the meeting of regulatory responsibilities throughout the remediation of Giant Mine.
As discussed at the technical sessions, the Project Team is committed to working with the Parties to improve the
proposed monitoring of Giant Mine and will be actively involved in the Oversight Workshop hosted by the
Yellowknives Dene First Nation and Alternatives North.

CRP Section 1.4, 1.5, 5.12
Engagement Plan Section 7, Table
7.1.

GMRP has developed an Environmental, Health, Safety, and Community Management System (EHSC MS) to provide a comprehensive, detailed, and
ongoing overview of Project goals and commitments. Management and monitoring plans, environmental protection plans, standard operating procedures
will all be part of the overall MS. As part of the submission package the GMRP is submitting management and monitoring plans for review by the affected
parties. The CRP includes detailed Closure and Objectives tables that outline measurable criteria to ensure success and are linked to monitoring. Section
7 of the Engagement Plan provides further information on how engagement will continue throughout the process and Table 7.1 identifies the various
triggers with respect to monitoring.

Updated Project
Description

n/a

Table 1a. Information Request – Round 2 Commitments - DRAFT
97

R2IR9

Based on comments from meeting with the stakeholders during the October 2011 Technical Sessions, the Project CRP, SDE Options CRP Section 1.4.2, SDE Appendix
Team committed to conduct a risk workshop at a future date. The scope and schedule for a workshop is still being Evaluation Workshop D
developed and stakeholders will be notified as to the nature of the workshop and how stakeholders will be
involved. Materials developed during the course of the workshop will be made available to the public. A revised
Failure Modes Effects Criticality Analysis will be submitted to the Review Board should a change occur.

A two-day Risk Workshop was held during Surface Design Engagement specific to surface elements. Results were presented in an appendix to the
Surface Design Engagement Options Evaluation Workshop Report and made publically available. A second series of risk workshops to support the
Quantitative Risk Assessment began in 2018 with all affected parties and results of the Quantitative Risk Assessment will be made available to the public
in mid 2019. Workshop reports are currently publically available. The Quantitative Risk Assessment has identified risk scenarios of concern for the
affected parties and the Project. The outcome of this work will result in modifications to future engineering work and subsequent Management and
Monitoring Programs.

98

R2IR9

In the Developers Assessment Report (DAR), and in more detail at the October 2011 Technical Session, the
Project Team presented plans for stakeholder participation in the development of environmental management
plans. The Project Team is committed to sharing information with interested parties on the progress of this effort.
The Water Licensing process is expected to include a more detailed consideration of engineering designs and
implementation methods for many components of the proposed Remediation Plan. The Project Team anticipates
that further details of the proposed sequence of freezing and wetting process, including any variants that remain
under consideration, will be available by that time.

Section 1.5

Environmental Management Plans and will be submitted with the Water License application and will undergo the Board review process where affected
parties will have the opportunity to provide input and recommendations. The GMRP will also develop Design and Construction plans for Board approval.
The Design and Construction Plans will include details on locations, design details, supporting information, planned schedule, construction considerations
(criteria) and QA/QC plans. These construction plans will then undergo review through the MVLWB process. The GMRP has completed the Freeze
Optimization Study and reported publically on the results of the study. It was determined that wetting would not be included as part of the implementation
of the freeze process.

Section 3.1

The commitment is supplemented by Measure 6. The project continues to be open to considering the most effective funding mechanisms and will work
with counterparts within the federal government to ensure long-term funding is in place for the life of the Project.

CRP

Table 1b. Information Request – Round 2 Commitments (Additional from Review Board) - DRAFT pg. 224 REA
99

R2IR10

Aboriginal Affairs and Northern Development Canada (AANDC) remains committed to the existing funding
Updated Project
mechanism over the short and medium term phases of the project. AANDC remains open to considering the most Description
effective and efficient funding mechanism in order to maintain the integrity of the project.
AANDC expects that future governments will have the capacity and willingness over the long term to keep the
arsenic at the site contained. It is expected that the Government as a stable entity that has existed since 1867 will
take all measures necessary to protect the human health and safety of Canadians.
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R2IR11

COMMITMENTS TABLE D:
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GMRP Response

The working group has concluded that it is in the individual and collective best interests of the parties to the
Environmental
working group and the general public that a Giant Mine Remediation Project environmental monitoring committee Agreement
be established prior to the initiation of the Project. The Committee would be representative of the public, advisory
in nature and would monitor implementation of the environmental aspects of the Giant Mine Remediation Project.
The Giant Mine Remediation Project environmental monitoring advisory committee would not make decisions with
respect to the operations of the project. Operational responsibilities and decisions would remain with the
Developer.
The working group will report back to the parties and will update the Review Board on the progress of the
discussions and any outstanding issues prior to the July 11, 2012 deadline for technical submissions.

Environmental Agreement

Through negotiations with the six affected parties (GNWT, CIRNAC, Alternatives North, the North Slave Metis Alliance, the Yellowknives Dene First
Nation, the City of Yellowknife) an Environmental Agreement was signed in June 2015, which established the mandate for an Giant Mine Oversight Board
(GMOB) consisting of nominated directors from all six signatories to the Agreement. Specific details of the Board's mandate are included in the Giant Min
Environmental Agreement and Society's by-laws found on the GMOB's website.

pg. 224 of REA

Part 2: Additional Commitments
101

1

PR#564 p17
PR#565 p11

The Developer has committed to developing a "Comprehensive Perpetual Care Plan" (PR#564 p17) and pursuing Environmental
improvements in perpetual care subjects including records management, communicating with future generations, Agreement
and scenario analysis (PR#565 pa11)

Environmental Agreement Section
4.2

The development of a Perpetual Care Plan is required under the signed Environmental Agreement and the Project remains committed to developing and
engaging on the plan, with a required draft date of June 2020. The Perpetual Care Management Plan will address community perceptions of risk and the
communication of risk to future generations. The Project will begin engagement 2019-20 fiscal year.

102

2

PR#290

The Developer committed to develop and manage long term monitoring in a manner that is adaptive; objectives
based; credible; inclusive; transparent; cost effective; and accountable (PR#290 p3):

CRP

Section 5.12

A Long-Term Monitoring Framework has been established which meets the development portion of the commitment. Long term monitoring will be
conducted in a manner which meets the remainder of this commitment. This monitoring includes air, water, biological, and structural components.

103

3

PR#576 p227

The Developer committed to submitting the results of the fish tissue sampling to a regional contaminants body
which Health Canada is part of, for its consideration with respect to fish consumption advisories PR#576 p227
225 Mackenzie Valley Environmental Impact Review Board Report of Environmental Assessment- Giant Mine
Remediation Project (PR#576 p227).

GMRP Human
Health and
Environmental Risk
Assessment

Section 3.0

As part of the GMRP Human Health and Ecological Risk Assessment (HHERA) fish tissue results were assessed in combination with the dietary habits
and frequencies of residents of Dettah, Ndilo and Yellowknife to determine the level of risk. The results of this assessment were provided to Health
Canada and the NWT Office of the Chief Public Health Officer for their consideration for any health advisories. Further details on public health advisory
information is found at https://www.hss.gov.nt.ca/en/newsroom/arsenic-lake-water-around-yellowknife

104

4

PR#576 p97-98

In response to the City of Yellowknife request for the Developer to commit “to cover expenses associated with
n/a
treatment processes to address potential spills in Yellowknife Bay to ensure that drinking water standards are
achieved if the City chooses to use Yellowknife Bay as its potable drinking water source”, the Developer specified
it had previously committed to covering costs associated with accidental spills. (PR#576 p97-98).

n/a

This commitment has not changed.

105

5

PR#561 p55

The Developer committed to doing three-dimensional geothermal modeling to better assess the ground thermal
regimes of the complex geometries related to freezing.

n/a

n/a

Three dimensional modeling was done prior to proceeding into detailed design and will be documented in the forthcoming associated Design and
Construction Plan.

106

6

PR#352 p55
PR#356 p212
PR#390 p3

The Developer committed to review emerging technologies every 10 years after the project implementation phase Environmental
Agreement
The Developer confirmed that these periodic reviews would continue over the long-term, not just for the project
initiation phase, and would be independent and transparent (PR#352 p55; PR#356 p212). The Developer
committed to also examining emerging technologies each time an update is required to project.

n/a

Through negotiations with the six affected parties (GNWT, CIRNAC, Alternatives North, the North Slave Metis Alliance, the Yellowknives Dene First
Nation, the City of Yellowknife) an Environmental Agreement was signed in June 2015, which established the mandate for an Giant Mine Oversight Board
(GMOB) consisting of nominated directors from all six signatories to the Agreement. The Board's mandate to manage a research program focused on
finding a permanent solution for dealing with arsenic trioxide stored underground at the Giant Mine. Furthermore, Measure 2 requires the Developer to
commission an independent review of the Project every 20 years to evaluate its effectiveness to-date and decide if a better approach can be identified.

107

7

PR#353 p250

The Developer has committed to review best technologies for water treatment every 20 years (PR#353
p250).elements such as the water treatment plant.

Section 3.1

This commitment is now met through the requirements of Measure 2.

108

8

PR#461 p12

The Developer agreed with Environment Canada’s recommendations and committed to avoid migratory birds and WWHMMP
other wildlife using the structures as habitat, especially during the spring breeding season (PR#461 p12).

Section 4.1, 4.3, 4.4

The Wildlife and Wildlife Habitat Management and Monitoring Plan (WWHMMP) addresses this commitment in the following sections: Section 4.1 Direct
Habitat Loss; Section 4.3 Wildlife Mortality and Injury; Section 4.3.1 Management of Attractants; Section 4.4 Education and Training.

109

9

PR#354 p227

During the technical sessions, the Giant Mine Team committed to complete the asbestos and arsenic abatement WWHMMP; DMMP
processes under negative air and in favourable wind conditions, avoiding sensitive nesting seasons. The
Developer stated that adherence to these commitments should ensure that the buildings are securely enclosed so
that dust cannot enter the environment (PR#354 p227).

WWHMMP Section 4.3.3; DMMP
Section 6.3.4

Mitigation measures, including abatement under negative air, were taken during the roaster deconstruction to ensure that there was no release of arsenic
dust or asbestos to the environment. All future infrastructure demolition will include these considerations and the proposed methodologies will be outlined
in the associated Design and Construction Plans.

110

10

PR#242
PR#354 p90.

The Developer has accepted that there will be a restriction on future land use at the open pit sites. It has
CRP
committed to restrict access to most of the pits by erecting physical barriers, and inspecting them on a quarterly or
monthly basis (PR#242). Others will be integrated into the reclamation design in order to provide waste disposal
space and insulation for the installation of the freeze system, described in section (PR#354 p90).

CRP Section 5.3

This commitment has changed to the selected option for pits outlined in the CRP. Pits will be filled or partially filled with a combination of new quarried roc
material and contaminated granular fill that makes them safe but dissuades public use. Remnant walls will be recontoured as required for public safety.

111

11

PR#354 pp135147

The Developer has committed to work further with the City, outside the scope of the environmental assessment, to CRP. Engagement
CRP 5.4. Engagement Plan
Plan. Surface Design Appendix A. SDE Report.
determine achievable remediation standards for the Giant Mine Townsite (PR#354 pp135-147).
Engagement Option
Evaluation

112

12

PR#577 p129

The Developer committed to develop activity-specific monitoring programs in relation to specific remediation
components such as tailings cover construction and roaster demolition (PR#577 p129).

113

13

PR#577 p31-38

The Developer committed to modify the existing air quality monitoring program to identify action levels that trigger DMMP (AQMP)
additional management activities through the development of the Environmental Management Plan prior to
undertaking remediation activities (PR#577 p31-38).

Updated Project
Description

CRP and all
Management Plans

Residential criteria for arsenic in the Townsite have been included in the CRP. Further details on specific closure activities for the Townsite area are
described in the CRP. The Surface Design Engagement process worked with all affected parties participating to identify concerns and requests for surfac
remediation. The townsite area was identified by most affected parties as an area for potential future use, and residential standards were recommended.

CRP Section 5.12

The project met this commitment for the roaster complex deconstruction by developing a specific air monitoring program for the deconstruction project, as
well as bird and habitat surveys, and working with contractors to ensure health and safety measures were robust for the scale of work taking place. The
Project has submitted key Environment Management and Monitoring plans to the MVLWB for review. Activity-specific monitoring and mitigations will be
part of specific Design and Construction Plans submitted and approved by the Board prior to commencing the activity.

DMMP (AQMP) Section 5.0

The Project's Air Quality Monitoring Program established in 2013 and re-evaluated in 2018 has protective action levels built in to provide clear direction in
the event of any action level exceedance. Activity-specific monitoring and mitigations will be outlined for each specific Design and Construction
Plan submitted and approved by the Board prior to commencing.
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114

14

PR#577 p42-47

The Developer committed to work with the City to help delineate the environmental impacts and liabilities of plans Engagement Plan
to construct a marina at the current mooring facility (PR#577 p42-47).

Engagement Plan Section 4.2

The Project will impact areas, including the marina, that are currently being leased by the City of Yellowknife from the GNWT and subsequently sub-lease
to third parties (Great Slave Sailing Club). The GMRP has had discussions with all parties about the potential impacts and tentative remediation schedule.
Further discussions are underway. The Engagement Plan identifies current engagement commitments with the City.

115

15

PR#354 p228

In the technical sessions, the Developer was asked if it would deconstruct buildings “when the wind is not blowing DMMP
towards the City of Yellowknife”, in consideration of health risks from airborne releases of fine particulates
including arsenic and other contaminants, of the close proximity of the site (PR#354 p227). The Developer
committed to do so, saying “…yes, we will PR#354 p228 226 Mackenzie Valley Environmental Impact Review
Board Report of Environmental Assessment- Giant Mine Remediation Project ensure that conditions are right and
that they do not add to any impacts that could occur during the demolition of a building” (PR#354 p228).

Section 6.3.4

This commitment is now a requirement under Measure 20. Mitigation measures were taken during the roaster deconstruction to ensure that there was no
release of arsenic dust or asbestos to the environment. The building was deconstructed in 2015 within an enclosed space that was under negative
pressure. All future infrastructure demolition will address the requirements under the Measure.
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PR#234,
PR#577 p49

The Developer has committed to continue discussions with Parties and the City to find ways in which remediation Engagement Plan.
activities can support existing future land use plans.

Engagement Plan Appendix A.

This is a component of ongoing engagement and consultation with the City of Yellowknife and other Parties. The Surface Design Engagement process
allowed for specific input from affected parties to identify their concerns and desires for surface remediation at Giant. The Project team did evaluate all the
input received and developed the Closure and Reclamation Plan based on that input. Specific input received from the City included the request for the
townsite to be remediated to residential standards, which has been incorporated into the CRP.
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PR#516 p5

In response to concerns voiced by Parties about a lack of engagement at the Developer’s pre-hearing technical
workshop in June 2012, the Developer committed to holding discussions with stakeholders at a later time
(PR#516 p5).

Engagement Plan
Engagement Log

Engagement Plan Appendix A and
Table 7.1

The Engagement Log and Plan provides a description of the history of engagement and also defines ongoing engagement activities throughout the life of
the project. Engagement with stakeholders will be ongoing throughout the project, and as required once the project is complete.
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PR#579 pp122123

Recognizing that current best practice in environmental management requires engagement of communities and
citizens in the EMS (PR#579 p120), and that that “meaningful engagement is fundamental for the success of this
project” (p122), The Developer committed to working with communities, the public and Aboriginal groups, to help
achieve both its goals and the communities goals” (PR#579 pp122-123).

Engagement Plan.

Engagement Plan.

The GMRP has been working in a collaborative way with the community and stakeholder to ensure the project adjust options and plans to meet where
possible interests of stakeholder. This is demonstrated through the Surface Design Engagement (SDE) process as well as other workshops on
components like the outfall, landfill, HHERA, Quantitative Risk Assessment and the Archeological Impact Assessment (AIA). The draft Engagement Plan
further identifies the details of engagement and presents a triggers table indicating when and how engagement will occur throughout the life of the project.

CRP = Closure and Reclamation Plan; YKDFN = Yellowknives Dene First Nation; GMAC= Giant Mine Advisory Committee; HHERA = Human Health and Environmental Risk Assessment; HEMP = Health Effects Monitoring Program; QRA = Quantitative Risk Assessment; AEMP = Aquatic Effects Monitoring Progra
Waste MMP = Waste Management and Monitoring Plan; RFP = request for proposal; MCM = Main Construction Manage
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PREAMBLE

The Giant Mine Remediation Project (GMRP) has developed this proposed Type A Water Licence for reviewer
and Mackenzie Valley Land and Water Board’s (MVLWB) consideration. In doing so, the GMRP is communicating
its proposed approach to implementation of the GMRP through use of standard water licence conditions as well
as non-standard conditions specific to the GMRP. The GMRP understands that the MVLWB will issue any final
Type A Water Licence for Crown-Indigenous Relations and Northern Affairs Canada Ministerial approval at the
end of the Water Licence process, prior to the GMRP commencing remediation activities. The Updated Project
Description (CIRNAC and GNWT 2019a) and Section 5.0 of the Closure and Reclamation Plan (CIRNAC and
GNWT 2019b) provide additional details as to how the GMRP has envisioned implementation of the conditions of
this proposed water licence.
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Proposed GMRP Type A Water Licence
DRAFT Water Licence Conditions
Part A: Scope and Definitions
1. Scope
a) This Licence entitles the Licensee to use Water and dispose
of Waste associated with site Closure and Remediation
activities and long-term site management, including
engineering
investigations
and
monitoring,
in
implementation of the Giant Mine Remediation Project
(GMRP), on the abandoned Giant Mine Site, located within
the municipal boundary of the City of Yellowknife,
Northwest Territories.

Rationale for Inclusion

All Water Licences require a scope. The
scope of this project is that of the Giant
Mine Remediation Project, as defined in
the Report of Environmental Assessment,
and the changes submitted together with
the Water Licence Application. The
GMRP is defined in the definitions
section below, citing these documents to
simplify the scope statement for
improved clarity.

b) This Licence is issued subject to the conditions contained
herein with respect to the taking of Water and the
depositing of Waste of any type in any Waters or in any
place under any conditions where such Waste or any other
Waste that results from the deposit of such Waste may
enter any Waters. Whenever new Regulations are made, or
existing Regulations are amended by the Governor in
Council under the Mackenzie Valley Resource Management
Act, or other statutes imposing more stringent conditions
relating to the quantity or type of Waste that may be so
deposited or under which any such Waste may be so
deposited this Licence shall be deemed, upon promulgation
of such Regulations, to be automatically amended to
conform with such Regulations.
c) Compliance with the terms and conditions of this Licence
does not relieve the Licensee from its responsibility for
compliance with the requirements of any applicable Federal,
Territorial, or Municipal laws.
2. Definitions
Action Level - a predetermined qualitative or quantitative threshold
that, if exceeded, requires the Licensee to take appropriate actions
including, but not limited to: further investigations, changes to
operations, or enhanced mitigation measures and reporting of the
same.
Analyst - an Analyst designated by the Minister by subsection 84(2)
of the Act.

Standard Condition.

Application – the Type A Water Licence Application for the GMRP as
submitted to the Board and determined to be complete by Board
staff on [DATE], including all documentation required by the Board’s
Post-EA Information Request on August 20, 2014.
Aquatic Effects Monitoring Program - a monitoring program
designed to determine the effects in the Aquatic Receiving
Environment resulting from the GMRP; to evaluate the accuracy of
impact predictions; to assess the effectiveness of planned impact
mitigation measures; and to identify additional impact mitigation
measures to reduce or eliminate environmental effects.

Standard definition

Standard Condition.

Standard definition. Action levels are
used in aquatic effect monitoring plans
and some management and monitoring
plans in discussion of contingencies.
Standard definition

Standard definition
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Arsenic Trioxide Frozen Shell – A zone of frozen bedrock or fill
around each arsenic containing chamber, stope, drift, or pit fill to
contain the arsenic trioxide waste
Board - the Mackenzie Valley Land and Water Board established by
subsection 99(1) of the Mackenzie Valley Resource Management
Act.
Closure and Reclamation Plan (CRP) – The Closure and Reclamation
Plan (CRP) for the Giant Mine site submitted as part of the
Application and includes all supporting documents submitted
together with or subsequently to the CRP. This Plan has been
developed in accordance with the Mackenzie Valley Land and Water
Board and Aboriginal Affairs and Northern Development Canada’s
November 2013, Guidelines for the Closure and Reclamation of
Advanced Mineral Exploration and Mine Sites in the Northwest
Territories.
Construction - any activities undertaken to construct, build, or
implement any Engineered Components or other structure,
associated with the GMRP.
Design and Construction Plan – a Plan for Construction or
Remediation which includes Construction specifications and
monitoring details for each Engineered Component or other
structure.

Rationale for Inclusion

Project-specific definition consistent with
Closure and Reclamation Plan.
Standard definition
Adaptation of somewhat standard
definition. Common to include conditions
for the “Remedial Action Plan” etc. Have
included reference to the Guidelines to
remove this from the condition related to
the CRP in the Licence. Simplifies the
language of the condition.
Adaptation of standard definition to
reflect a remediation project scenario.
Adaptation of standard definition to
clarify how construction plans will be
used to communicate updates to the
Closure Plan and monitoring programs.

Dam Safety Guidelines - the Canadian Dam Association’s (CDA)
Dam Safety Guidelines including the Dam Safety Technical Bulletins.
The scope and applicability of this Guideline, as referred to in this
Licence is presented in Section 1 of the Dam Safety Guidelines.
Discharge - the direct or indirect release of any Water or Waste to
the Receiving Environment.
Effluent – treated Wastewater Discharged from the Existing Effluent
Treatment Plant or the New Water Treatment Plant, once
constructed, to the Receiving Environment.

Standard definition

Effluent Quality Criteria (EQC) – numerical or narrative limits on the
Effluent Discharged from the Existing Effluent Treatment Plant or
the New Water Treatment Plant, once constructed, to the Receiving
Environment.

Adaptation of standard definition,
developed based on the definition for
EQC as included in the MVLWB Water
and Effluent Quality Management Policy.

Engagement Plan - a document, developed in accordance with the
Board’s Engagement and Consultation Policy and the Engagement
Guidelines for Applicants and Holders of Land Use Permits and
Water Licences that clearly describes how, when, and which
engagement activities will occur with an affected party during the
life of the GMRP.
Engineered Component - any component, structure, or facility
related to Water Use or the deposit of Waste that is designed by a
Professional Engineer; this includes all facilities, earthworks, and
any other Closure Activity requiring an engineered design or
specification.
Environmental Assessment - the totality of the Mackenzie Valley
Environmental Impact Review Board Public Registry, for
Environmental Assessment EA0809-001.

Standard definition
Non-Standard condition to clarify what
the GMRP defines as effluent for the
project.

Standard definition

Adaptation of a standard definition
“Engineered Structure” to better reflect
the GMRP, while continuing to reflect
Board language/processes.
This is a standard definition that has
been modified to be specific to the Giant
Mine Remediation Project.

3

Proposed GMRP Type A Water Licence
DRAFT Water Licence Conditions
Part A: Scope and Definitions
Existing Effluent Treatment Plant (ETP) System – the Wastewater
treatment plant in operation at the time of Licence issuance and
associated infrastructure including; pumping station, piping
systems, storage, and treatment ponds.

Freeboard - the vertical distance between the Water line and the
lowest elevation of the effective Water containment crest on the
upstream slope of a Dam or dyke.
Freshwater – for the purposes of this Licence, Freshwater is defined
as Water withdrawn from Yellowknife Bay in support of GMRP
activities.

Rationale for Inclusion

It is standard to define components that
are central to the water management
system; is useful in the sections on
operation of structures and effluent quality
criteria (EQC) since operation and
maintenance and EQC will change when
the new water treatment plant is
commissioned during the term of the
Water Licence.
Standard definition as per Canadian Dam
Association Guidelines
GMRP specific definition to clarify that
water limits apply to freshwater
withdrawal from Yellowknife Bay.

Giant Mine Remediation Project (GMRP) – the Remediation project
for the Giant Mine site in its entirety as described in the Report of
Environmental Assessment EA0809-001, dated June 20, 2013, and
the Post-EA Information Package accepted by the Board on [DATE].

This is a standard definition that has
been modified to be specific to the Giant
Mine Remediation Project. The date to be
inserted should be the date that the
Application Package is submitted to the
MVLWB.

Groundwater – Water below the ground surface with the exception
of underground Minewater.
Inspector - an Inspector designated by the Minister under
subsection 84(1) of the Act.
Licensee - the holder of this Licence.

Standard definition

Maximum Average Concentration - the concentration of a
parameter that cannot be exceeded by the running average of any
four consecutive analytical results
Maximum Grab Concentration - a concentration of a parameter
that cannot be exceeded in any one sample.
Minewater – any Waters or Wastewater that enter into or are
stored in the underground mine workings.

Standard definition

Minister – the Minister of Crown-Indigenous Relations and
Northern Affairs Canada.
Modification - a change, other than an expansion, that does not alter
the purpose or function of a structure.
New Water Treatment Plant (WTP) and Outfall Systems – the
Wastewater treatment facility, consisting of a Minewater intake,
treatment facility, outfall pipe, and outfall in Yellowknife Bay.

Standard definition

Standard definition
Standard definition

Standard definition
Non-standard definition to differentiate
between
different
types
and
management of Water and Wastewater
on site.

Standard definition
It is standard to define components that
are central to the water management
system; is useful in the sections on
operation of structures and effluent quality
criteria (EQC) since operation and
maintenance and EQC will change when
the new water treatment plant is
commissioned during the term of this
licence.
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Solid Waste Disposal Facilities – The non-hazardous waste landfill
area and any other approved structures designed to contain solid
waste for the GMRP.
Professional Engineer - a person who is registered with the
Northwest Territories and Nunavut Association of Professional
Engineers and Geoscientists in accordance with the territorial
Engineering and Geoscience Professions Act. S.N.W.T. 2006, c.16, or
subsequent editions, as a Professional Engineer, and whose
principal field of specialization is appropriate to address the
components of the GMRP.
Receiving Environment - the aquatic environment, that receives any
deposit or Discharge of Waste or Wastewater from the GMRP.
Remediation – the removal, reduction, or neutralization of
substances, wastes, or hazardous material from a site in order to
prevent or minimize any adverse effects on the environment and
public safety now or in the future.
Response Framework - is a systematic approach to responding to
the results of a monitoring program through adaptive management
actions.
Seepage - any Water or Waste that drains, passes through, or escapes
from any structure designed to contain, withhold, divert or retain
Water or Waste.
Spill Contingency Plan - a document, developed in accordance with
Indian and Northern Affairs Canada’s April 2007, Guidelines for Spill
Contingency Planning.
Surveillance Network Program (SNP) - a monitoring program
established to define environmental sampling, analysis, and
reporting requirements, as detailed in Annex A of this Licence.
Sump – a low point where water collects.

Rationale for Inclusion

It is standard to define components that
are central to the waste management
system and discussed in the Water
Licence.
Standard definition

Standard definition
Standard Definition

Standard definition
Standard definition
Standard definition
Definition of SNP not normally included;
explanation taken from the Boards’
Water and Effluent Quality Management
Policy.
Non-standard condition reflective of
sumps at Site.

Tailings – materials rejected from the mill after the recoverable
valuable materials have been extracted.
Tailings Containment Areas – the area and Engineered Components
that are used for the storage of Tailings generated during historical
operations.

Standard definition.

Traditional Knowledge - the cumulative collective body of
knowledge, experience and values built by a group of people
through generations of living in close contact with nature. It builds
upon the historic experiences of a people, and adapts to social,
economic, environmental, spiritual and political change.
Unauthorized Discharge - a release or Discharge of any Water or
Waste not authorized under this Licence.
Waste - Waste as defined in section 51 of the Mackenzie Valley
Resource Management Act.

Standard definition

It is standard to define certain ponds or
containment structures that are central
to site water management. This is a
standard definition that has been
modified to be specific to the Giant Mine
Remediation Project.

Standard definition
Standard definition
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Wastewater - any Water that is generated by GMRP activities or
originates within the GMRP boundary and requires treatment or
management, including Seepage, Minewater, and Effluent.
Waste Management and Monitoring Plan - a document, developed
in accordance with the Board’s Guidelines for Developing a Waste
Management Plan, which describes the methods of Waste
management from Waste generation to final disposal.
Water(s) - any Waters as defined by section 51 of the Mackenzie
Valley Resource Management Act.
Water Supply Facility – the area and structures designated to
collect Freshwater for the GMRP.
Water Use - a use of Water as defined by section 51 of the
Mackenzie Valley Resource Management Act.

Rationale for Inclusion

Standard definition
Standard definition

Standard definition

Standard definition
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Part B: General Conditions
1.

Rationale for Inclusion

The Licensee shall maintain a copy of this Licence on site at all
times.
All references to policies, guidelines, codes of practice, statutes,
regulation or other authorities shall be read as reference to the
most recent version, unless otherwise denoted.
The Licensee shall comply with the Surveillance Network
Program, which is annexed to and forms part of this Licence,
and any changes to the Surveillance Network Program as may
be made by the Board.
The Licensee shall comply with the Schedules, which are
annexed to and form part of this Licence, and any changes to
the Schedules as may be made by the Board.
The Schedules, the Surveillance Network Program, and any
compliance dates specified in this Licence may be changed at
the discretion of the Board.
If a compliance date in this Licence falls on a weekend or
holiday, the date of compliance becomes the following business
day.
The Licensee shall install, operate, and maintain meters,
devices, or other such methods used for measuring the
volumes of Water used and Waste Discharged to the
satisfaction of an Inspector.
The Licensee shall replace or repair any monitoring wells that
become inoperable to the satisfaction of an Inspector. For
greater certainty, a “dry well” is not an inoperable well within
the meaning of this Licence.

Standard condition

Prior to establishing, activating, or relocating any Surveillance
Network Program station(s), the Licensee shall post sign(s) to
identify the station(s). All sign(s) shall be located and
maintained to the satisfaction of an Inspector.
10. Beginning April 30, <insert year following issuance>, and no
later than every April 30 thereafter, the Licensee shall submit
an Annual Water Licence Report to the Board and an
Inspector. The Report shall be in accordance with Schedule 1,
Condition 1.

Standard condition

2.
3.

4.
5.
6.
7.

8.

9.

Associated Schedule (If applicable)

Standard condition
Standard condition

Standard condition
Standard condition
Standard condition
Standard condition

Condition included in the draft Con
Licence. Potentially a new standard
condition being proposed by Board staff.
Applicable to the GMRP as monitoring
wells will be used as part of the water
monitoring program.

Standard condition. This report provides a
summary of activities and monitoring data
from the Project and is also meant to aid
in the early identification of emerging
issues with any part of the site. Reports on
response actions and contingency
scenarios are particularly useful in helping
Board staff and stakeholders to easily
identify whether any issues have arisen
over the past year. The GMRP proposes an
annual reporting date of April 30 (instead
of March 31, which is more common) to
space the annual report from federal fiscal
year end reporting requirements.

Schedule 1, Condition 1:
The Annual Water Licence Report referred to in Part B, Condition 10 of this Licence shall include, but not be limited to, the following:
1. A CRP progress update, including:
a) a summary of Remediation progress from the previous year including engineering work undertaken and closure activities
commenced, completed, and in progress;
b) a summary of Modifications from the previous year conducted in accordance with Part F, Condition 1 of this Licence;
c) an outline of engineering work and closure activities planned for the upcoming calendar year with estimated timelines for
Construction Plan submission(s) and implementation;
d) a summary of any maintenance work identified or implemented;
e) an updated GMRP schedule
f) a summary of Reclamation Research including:
i. identification of completed tasks undertaken in previous year;
ii. a summary of analysis, results and, conclusions, focusing on how the results of the RRPs may affect closure activities,
objectives, criteria, or other key aspects of the CRP; research results may be appended to this report
iii. identify next steps and any changes to each RRP; and
iv. provide updated timelines for all research tasks, as applicable.
g) Any other information pertinent to site closure, as applicable, such as:
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Rationale for Inclusion

Associated Schedule (If applicable)
i. any significant changes to estimates of the amounts of Remediation materials that will be available or required (e.g. borrow
volumes needed, contaminated soils requiring removal);
ii. description of collaboration with external parties on closure issues; and
iii. new industry best practices, guidelines, or federal government requirements related to closure of the Site.
iv. any other updates or information that reflects or supports closure of the Site.
2. A summary of Management and Monitoring Results including:
a) A summary of activities conducted in accordance with the approved Waste Management and Monitoring Plan, required in Part
G, Condition 2 of this Licence, undertaken during the previous calendar year.
b) A summary of management and monitoring activities conducted in accordance with the approved Water Management and
Monitoring Plan as required in Part G, Condition 3 of this Licence, undertaken during the previous calendar year, including:
i. A summary of updates or changes to the process or facilities required for the management of Water and Wastewater;
ii. A summary of any activity-specific updates to the Plan.
iii. The monthly and annual quantities in cubic meters (m3) of Water obtained for all purposes, identified by source location;
iv. The monthly and annual quantities in cubic metres of any Seepage collected or managed and its source (e.g. open pits,
Tailings Containment Areas [TCAs], Waste Disposal Facilities);
v. Monthly elevations of Water in the TCAs, prior to Remediation of the TCAs, and any other Wastewater management
ponds;
vi. Monthly and annual estimates and measurements of precipitation and streamflow;
vii. Monthly and annual quantities in cubic meters (m3) of Minewater pumped from the underground;
viii. Monthly and annual quantities of treated Wastewater Discharged to the Receiving Environment;
ix. A comparison of Water and Wastewater quantities measured in the year to the Water balance predictions for the year in
the approved Water Management and Monitoring Plan, and an explanation of divergence between predictions and actual
measurements; and,
x. An updated Water balance if required as per the approved Water Management and Monitoring Plan.
xi. A summary and interpretation of water monitoring results, including any response or corrective action taken to verify Part
G, Condition 1 of this Licence is met;
c) A summary of management and monitoring activities conducted in accordance with the approved Erosion and Sediment
Management and Monitoring Plan, required in Part G, Condition 4 of this Licence, undertaken during the previous calendar year
including:
i. A description of moderate and high erosion susceptible areas encountered and a summary of activities undertaken to
prevent or mitigate erosion; and
ii. A summary of any activity-specific monitoring updates to the Plan.
iii. A report of the performance of mitigations applied to each area.
iv. A description of any corrective actions taken during the year in response to monitoring results.
d) A summary of management and monitoring activities conducted in accordance with the approved Dust Management and
Monitoring Plan, required in Part G, Condition 5 of this Licence, undertaken during the previous calendar year, including:
i. A summary of updates or changes to the methodologies or standard operating procedures required for the management
of dust;
ii. A comparison of predictions made through the meteorological information presented and any modelling of dust
dispersion to any monitoring or observations made during the year and an explanation of any significant difference
between predictions and actual measurements;
iii. A summary of activity-specific monitoring updates to the Plan.
iv. A summary and interpretation of monitoring results, including any response or corrective action taken to verify Part G,
Condition 1 of this Licence is met.
e) A summary of management and monitoring activities conducted in accordance with the approved Tailings Management and
Monitoring Plan, required in Part G, Condition 6 of this Licence, undertaken during the previous calendar year, including:
i. A summary of any activity-specific updates to the Plan.
ii. A summary and interpretation of monitoring results, including any response or corrective action taken to verify Part G,
Condition 1 of this Licence is met.
f) A summary of management and monitoring activities conducted in accordance with the approved Borrow and Explosives
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Associated Schedule (If applicable)
Management and Monitoring Plan, once approved, as required in Part G, Condition 7 of this Licence, undertaken during the
previous calendar year, including:
i. Volumes of explosives used and Borrow Materials sourced
ii. A summary of results of geochemical investigates on Borrow Materials; and
iii. A summary and interpretation of monitoring results, including any response or corrective action taken, to verify Part G,
Condition 1 of this Licence is met.
g) A summary of management and monitoring activities conducted in accordance with the approved Arsenic Trioxide Frozen Shell
Management and Monitoring Plan as required in Part G, Condition 8 of this Licence, undertaken during the previous calendar
year, including:
i. A summary of updates or changes to the process or facilities required for the management of the Arsenic Trioxide Frozen
Shell;
ii. A summary and interpretation of monitoring results, including any response or corrective actions taken.
i) A summary of activities conducted in accordance with the approved Spill Contingency Plan, required in Part H, Condition 1 of this
Licence, undertaken during the previous calendar year, including:
i. A list and description for all Unauthorized Discharges that occurred during the previous calendar year, including the date,
NWT spill number, volume, location, summary of the circumstances and follow-up actions taken, and status (i.e. open or
closed), in accordance with the reporting requirements in Part H, Condition 3 of this Licence; and
ii. An outline of any spill training and communications exercises carried out during the previous calendar year.
j) A summary of results from the annual geotechnical inspections completed as per Part G, Condition 10, including any
recommendations addressed and outstanding within the calendar year.
k) A summary of engagement activities related to water licence activities conducted in accordance with the approved Engagement
Plan, in Part B, Condition 12 of this Licence, undertaken during the previous calendar year and a brief description of activities
planned for the forthcoming year; provide reference to any activities specific to closure and remediation, already reported in the
CRP Progress Report for the corresponding calendar year.
3. Other reporting requirements including:
a) Any other details on Water Use or Waste disposal requested by the Board by November 30 of the year being reported;
b) A progress report on any studies or plans undertaken related to Aquatic Effects Monitoring Response Plans;
c) a summary of the calibration and status of the meters and devices referred to in Part B, Condition 6 of this Licence;
d) Tabular summaries of all data and information generated under the Surveillance Network Program and graphical summaries of
parameters with Effluent Quality Criteria referred to in Part G, at the points of componence (SNP Stations 43-1 and 43-1a), in excel
or an electronic and printed format acceptable to the Board. The Licensee shall provide raw data in electronic form to the Board;
e) A summary of any wells replaced or repaired, as per Part B, Condition 7;
f) A summary of the activities carried out to implement measures and follow-up programs to address Water Use and protection of
Water quality as identified in the Report of Environmental Assessment EA0809-001;
g) A table detailing all commitments made during Environmental Assessment 0809-001 and the subsequent regulatory processes,
with descriptions of how each commitment is being, or has been, met;
h) A list of submissions made to the Board during the previous calendar year; and
i) A summary of actions taken to address concerns, non-conformances, or deficiencies in any reports filed by an Inspector.

11. The Licensee shall comply with all plans and programs
approved pursuant to the conditions of this Licence, including
such revisions made pursuant to the conditions of this Licence,
and as approved by the Board.
12. The Licensee shall adhere to the Engagement Plan, once
approved.

Standard condition.

Standard condition.
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13. The Licensee shall ensure all information submitted to the
Board:
a) is in a form acceptable to the Board;
b) is in accordance with the Mackenzie Valley Land and
Water Board’s Document Submission Standards;
c) includes a conformity table which identifies where the
pertinent requirements of the Licence are addressed;
and
d) when revisions to an existing plan are made, a
summary of the changes made since the previous
version.
14. The Licensee may propose revisions at any time by submitting a
revised plan, program, or report to the Board for approval.
15. Unless otherwise specified, a minimum of 90 days prior to
implementation of any proposed updates or changes in a plan,
program, or report, the Licensee shall submit all revision to the
Board, for approval.
16. If any submission is not approved by the Board, the Licensee
shall revise the submission to the Board’s direction and
resubmit it for approval.
17. The Licensee shall submit a revised GMRP schedule to the
Board and an Inspector upon Request.
18. For all submissions that include monitoring data, the Licensee
shall also submit all raw data in ExcelTM format.
19. A minimum of ten days prior to commencement of the GMRP,
the Licensee shall provide written notification to the Board and
an Inspector. Notification shall include the name and contact
information for the GMRP Superintendent. Updates shall be
provided to the Board and an Inspector in writing as changes
occur.
20. The Licensee shall immediately provide written notification to
the Board and an Inspector of any non-compliance with the
conditions of the Licence or any direction from the Board
pursuant to the conditions of this Licence.
21. The Licensee shall take every reasonable precaution to protect
the environment.
22. In conducting activities under this Licence, the Licensee shall
make best efforts to consider and incorporate any scientific and
Traditional Knowledge that is made available to the Licensee.
23. In each submission required by this Licence or any directive
from the Board, the Licensee is to identify all recommendations
based on Traditional Knowledge received, describe how the
recommendations were incorporated into the submission, and
provide justification for any recommendation not adopted.

Rationale for Inclusion
Standard condition. Item (d) has been
added to reflect standard Board process
requiring a conformity table identifying all
changes since the last version to be
included in all revised submissions.

Associated Schedule (If applicable)

Standard Condition
Standard Condition

Standard Condition

Standard Condition
Standard Condition

Standard Condition

Standard Condition
Standard Condition
Standard Condition
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Part C: Conditions Applying to Water Use

Rationale for Inclusion

Associated Schedule (If applicable)
No schedule

1.

The Licensee shall only obtain Freshwater for the GRMP from
Yellowknife Bay.

Typical Condition. Included when
Freshwater intake is requested.

2.

The Licensee may withdraw up to 438,000 m3/year, of
Freshwater from Yellowknife Bay in support of closure
activities.

The total quantity of water needed is
being estimated in development of the
Water Management and Monitoring Plan
in consideration of all proposed closure
activities; this estimate is believed to be
very conservative; it is under 1% of the
total volume of Yellowknife Bay.

3.

The Licensee may construct, operate, and maintain drainage,
channels, sumps, and dewatering infrastructure as required to
collect surface and Minewater. This does not constitute a
water use.

Condition from draft Con Licence as
proposed by the Board in October 2018;
this condition included to differentiate
between Wastewaters managed within a
closed system at the Site.

4.

The Licensee shall withdraw Freshwater from Yellowknife Bay
using an approved Water Supply Facility, unless otherwise
authorized in writing by an Inspector.
5. Prior to obtaining Water from the source identified in Part C,
Condition 1, the Licensee shall post sign(s) to identify the
intake for the Water Supply Facility.
Part D: Conditions Applying to Closure and Reclamation

Modified Standard Condition
Standard Condition

No schedule

1.

Within 6 months of licence issuance the Licensee shall
submit to the Board, for approval, an updated version of
the Giant Mine Remediation Project Closure and
Reclamation Plan.

This
Condition
is
included
to
acknowledge that changes to the CRP
are likely through the Board process and
an updated CRP will be submitted to
reflect commitments made and Board
direction given as a result of the Water
Licence Proceedings. This will be Version
1.1 of the CRP.

2.

The Licensee shall submit an updated version of the Giant
Mine Remediation Project Closure and Reclamation Plan
each year to reflect project updates and changes identified
in any Management and Monitoring Plan(s) or Design and
Construction Plan(s).

Non-standard condition. This condition is
included to link approved details to the
CRP to ensure the Board receives an
updated version of the plan in the year
approved changes have been made. This
condition has been worded such updates
to include previously approved material
do not require another round of
approvals, reducing the number of
reviews per GMRP component.

3.

A minimum of one year prior to completing Remediation, or
as otherwise directed by the Board, the Licensee shall
submit a Post-Closure Monitoring and Maintenance Plan to
the Board for approval.
Once remediation is complete, prior to entering the PostClosure Monitoring and Maintenance Phase of the GMRP,
the Licensee shall submit a Final Closure and Reclamation
Report to the Board for approval.

Typical condition
Project.

4.

a

for

Remediation

Standard Condition.
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5. Compliance with the Closure and Reclamation Plan
specified in this Licence does not limit the legal liability of
the Licensee, other than liability arising from provision of
the Act and Licence.
Part E: Conditions Applying to Construction
1. The Licensee shall ensure that all structures intended to
contain, withhold, divert, or retain Water or Wastes are
designed, constructed, and maintained to prevent escape of
Waste to the Receiving Environment.
2. The Licensee shall ensure that all Engineered Components
intended to contain, withhold, divert, or retain Water or
Wastes and which meet the definition of a Dam under the
Dam Safety Guidelines, are designed, constructed, and
maintained to meet or exceed these Guidelines.
3. The Licensee shall ensure that all Engineered Components
are constructed and maintained following the
recommendations of the Professional Engineer responsible
for the design, including but not limited to,
recommendations regarding field supervision and
inspection requirements.
4. The Licensee shall maintain Construction records and
geochemical records of Construction materials for all
Engineered Components and other structures, as
applicable, and make them available at the request of the
Board or an Inspector.
5. The Licensee shall adhere to the geochemical criteria in the
Borrow and Explosives Management and Monitoring Plan,
once approved, in selection of borrow materials to be used in
support of closure activities.
6. The Licensee shall submit to the Board a revised Construction
schedule for an approved Engineered Component upon
request from the Board.
7. A minimum of 10 days prior to the commencement of
Construction of any Engineered Component or other
structure, the Licensee shall provide written notification to
the Board and an Inspector. Notification shall include the
name and contact information for Construction
superintendent. Updates shall be provided to the Board and
an Inspector in writing as changes occur.

Rationale for Inclusion
Standard condition.

Associated Schedule (If applicable)

Schedule 2: Construction
Standard condition

Standard condition

Standard condition

Standard condition

Modified typical condition. Geochemical
criteria is required for projects that intend
to use borrow materials.
Standard condition
Standard condition
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8. A minimum of 90 days prior to commencement of
Construction of any Engineered Component, the Licensee
shall submit to the Board, for approval, a Design and
Construction Plan, in accordance with Schedule 2,
Condition 1.

Rationale for Inclusion
Submission of a Final Design Report is a
standard condition. Based on the
procurement process the GMRP is
required to follow, it may beneficial for
the project to submit a Final Design
Report to the Board for approval, prior to
issuing the design for tender. For
components defined as Design-Bid-Build,
meaning one party will design the
component and another will implement it,
being able to submit the design prior to
the Construction Plan is a valuable option
for the GMRP as it will provide the project
with greater certainty of the design and
any changes required to the design by the
Board, before obtaining a contractor to do
the work. This will result in fewer schedule
delays. This condition uses a standard
Board process to allow for approval of a
design, prior to the GRMP developing a
proposal and selected Contractor.

Associated Schedule (If applicable)
Schedule 2, Condition 1: The Design and Construction Plan referred to in Part E, Condition 8 shall include, but not be limited to:
a) A summary, with appropriate maps or diagrams, of the location and design of the Engineered Component;
b) Relevant background information used to inform the design and construction of the component, including, as is relevant:
i. data from geotechnical investigations;
ii. the results of programs to characterize soil, rock, geochemistry, Groundwater, ground ice, and ground temperature conditions to
the depth expected to be affected by the proposed activity, beneath the footprint of all containment and seepage control
structures, as deemed adequate by the Professional Engineer responsible for the design;
iii. any other data collected to help inform development of the engineered design or specification; and
iv. Any other background information specific to the Engineered Component.
c) Design details, including:
i. Design drawings and specifications for the Engineered Component, stamped and signed by a Professional Engineer;
ii. quantities and the physical and geochemical characteristics of materials required for Construction, as applicable;
iii. identification of the closure objectives and criteria that implementation of the engineered design is to satisfy in whole or in part;
iv. Stability analyses, as applicable; and
v. Any other design specific information.
d) Construction considerations, including:
i. timing, sequencing, and schedule;
ii. A description of contingency measures that will be employed in the event that Construction does not proceed as predicted; and
iii. any other information required to describe how the Engineered Component or structure will be constructed.
e) Activity-specific monitoring and mitigation details for the Construction period and the post-Construction adaptive management and
monitoring period, including:
i. monitored components;
ii. sampling locations, parameters measured, and sampling frequency;
iii. reference to any associated monitoring program, including where and how results will be analyzed and reported;
iv. an explanation of how proposed monitoring will assess the risks identified in Schedule 2, Condition 1(g);
v. linkages to applicable closure objectives and criteria;
vi. linkages to existing management and monitoring plans and programs; and
vii. any other monitoring details required to monitor and mitigate impacts to the Receiving Environment.
f) Operational requirements and any anticipated maintenance, as applicable.
g) A description of contingency activities that will be undertaken if monitoring results show that Engineered Components are not
meeting closure criteria or are not satisfying performance criteria. Contingencies are to include:
i. Identified risks related to achievement of the closure or performance criteria;
ii. A threshold or action level which defines the point at which monitoring indicates a response is necessary; and
iii. The proposed response to be implemented if threshold exceeded.
d) A Quality Control Plan for Engineered Components. This Plan must outline how a Professional Engineer will supervise and field
check Construction activities; it must be signed by a Professional Engineer; and
e) any other information required by the Board.
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9. A minimum of 90 days prior to the commencement of
Construction of the Arsenic Trioxide Frozen Shell, the
Licensee shall submit to the Board an Arsenic Trioxide
Frozen Shell Final Design and Construction Plan, as per
Schedule 2, Condition 2.

Rationale for Inclusion
Approved EA Measure 18 required the
GMRP to conduct a quantitative Risk
Assessment of both wet and dry methods
for freeze. As proposed in the CRP, the dry
method has been selected. This was
determined through analysis of the Freeze
Optimization Study. EA Measure 19 says
that the “Developer will not adopt any
method of freezing that significantly
reduces opportunities for further arsenic
removal”.
A discussion of how the
proposed final design meets both
measures is to be included in this Final
Design Plan.

Associated Schedule (If applicable)
Schedule 2, Condition 2: The Arsenic Trioxide Frozen Shell Final Design Report referred to in Part E, Condition 9 shall include but not be
limited to:
a) A summary, with appropriate maps or diagrams of the location and design of the Frozen Trioxide shell and supporting
infrastructure.
b) Relevant background information, including:
i. A description of the results from the Freeze Optimization Study (FOS);
ii. An explanation of how the results of the FOS satisfy Approved EA Measure 18 and the requirements of Approved EA
Measure 19;
iii. A summary of recommendations from the FOS; and
iv. any other data collected to help inform development of the final design
c) Design details, including:
i. An explanation of how the outcomes and recommendations of the FOS discussed in Schedule 2, Condition 2(a) are addressed
in the proposed final design;
ii. Design drawings and specifications of the Engineered Components, stamped by a Professional Engineer including final
thermal, geotechnical, and stability criteria for the shell;
iii. A description of the process and facilities intended for the purposes of freezing the arsenic trioxide dust in situ;
iv. A description of the final design criteria for the Arsenic Trioxide Frozen Shell;
v. Identify the approved closure objectives and criteria that implementation of the proposed Arsenic Trioxide Frozen Shell
design is to satisfy in whole or in part; and
vi. any other information necessary to describe the design or as required by the Board.
d) Construction considerations, including:
i. timing, sequencing, and schedule;
ii. A description of contingency measures that will be employed in the event that Construction does not proceed as predicted;
and
iii. any other information required to describe how this Engineered Component will be constructed.
e) Activity-specific monitoring and mitigation details for the Construction period and the post-Construction adaptive management and
monitoring period, including:
i. monitored components;
ii. sampling locations, parameters measured, and sampling frequency;
iii. reference to any associated monitoring program, including where and how results will be analyzed and reported;
iv. an explanation of how proposed monitoring will assess the risks identified in Schedule 2, Condition 2(g);
v. linkages to applicable closure criteria;
vi. linkages to existing management and monitoring plans and programs; and
vii. any other monitoring details required to monitor and mitigate impacts to the Receiving Environment.
f) Operational requirements and any anticipated maintenance, as applicable.
g) A description of contingency activities that will be undertaken if monitoring results show that Engineered Components are not
meeting closure criteria or are not trending towards meeting Closure Criteria, or are not satisfying performance criteria.
Contingencies are to include:
i. Identified risks related to achievement of the closure or performance criteria;
ii. A threshold or action level which defines the point at which monitoring indicates a response is necessary; and
iii. The proposed response to be implemented if threshold exceeded.
h) A Quality Control Plan for Engineered Components. This Plan must outline how a Professional Engineer will supervise and field
check Construction activities; it must be signed by a Professional Engineer.
i) any other information required by the Board.
j) Any other information required by the Board.
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10. A minimum of 90 days prior to commencement of
Construction on the New Water Treatment Plant and
installation of the outfall in Yellowknife Bay for Discharge of
treated Wastewater, the Licensee shall submit to the Board
for approval a Water Treatment Plant and Outfall Design
and Construction Plan as per Schedule 2, Condition 3.

Rationale for Inclusion
Approved EA Measure 14, provides
direction to the GMRP on requirements
for
treatment
technology
and
methodology, a near shore location for
the outfall, and water quality
requirements
for
treatment.
Furthermore, Approved EA Measure 16
requires the GRMP to model “resuspension of arsenic from sediments
and resulting bioavailability in the
vicinity of the outfall” prior to
construction of the outfall. This
condition, therefore, is included to
encapsulate those measures and
incorporate both the Final Design Report
and Construction Plan requirements.

Associated Schedule (If applicable)
Schedule 2, Condition 3: The Water Treatment Plant and Outfall Design and Construction Plan referred to in Part E, Condition 10 shall
include, but not be limited to:
a) A summary, with appropriate maps or diagrams of the location and design of the Water Treatment Plant and outfall.
b) Relevant background information, including:
i. A summary of the results of the EQC report in developing criteria the New Water Treatment Plant must meet;
ii. A summary of modelling results which predict how the treated Wastewater will mix and disperse into Great Slave Lake based on the
location of the outfall; and
iii. A summary of engagement and other studies undertaken to select the proposed location for the outfall.
c) Design details for both the new Water Treatment Plant and outfall, including:
i. appropriate maps or diagrams, of the locations and designs;
ii. The proposed final design, including design drawings stamped by a Professional Engineer, for the New Water Treatment Plant;
iii. The results of any pilot testing done on the New Water Treatment Plant to demonstrate the effectiveness of the treatment
system;
iv. The proposed final design of the outfall and outfall pipe, including design drawings stamped by a Professional Engineer, which
identifies how the selected design and supporting design work satisfy Approved EA Measures 14 and 16;
v. Quantities and the physical and geochemical characteristics of materials required, as is applicable;
vi. the closure objectives and criteria that implementation of the design for the New Water Treatment Plant and outfall are to
satisfy in whole or in part; and
vii. Any other information that the Board requires to verify the new Water Treatment Plant and outfall design satisfies the
requirements of Approved EA Measures 14, 15, and 16.
d) Construction details:
i. timing, sequencing, and schedule;
ii. a description of potential contingency measures that will be employed in the event that Construction does not proceed as
predicted; and
iii. any other information required to describe how the Water Treatment Plant and outfall will be safely constructed and installed in
a manner consistent with the proposed final design.
e) Activity-specific monitoring and mitigation details for the Construction period and the post-Construction adaptive management and
monitoring period, including:
i. monitored components;
ii. sampling locations, parameters measured, and sampling frequency;
iii. reference to any associated monitoring program, including where and how results will be analyzed and reported;
iv. an explanation of how proposed monitoring will assess the risks identified in Schedule 2, Condition 3(g);
v. linkages to applicable Closure Criteria;
vi. linkages to existing management and monitoring plans and programs including the SNP (Annex A) and AEMP for Yellowknife
Bay (Part I, Condition 4); and
vii. any other monitoring details required to monitor and mitigate impacts to the Receiving Environment.
f) A description of long-term operational requirements and anticipated maintenance of the Water Treatment Plant and outfall,
including timeline and frequency.
g) A description of contingency activities that will be undertaken if monitoring results show that the Water Treatment Plant and outfall
are not meeting performance criteria. Contingencies are to include:
i. Identified risks related to achievement of the closure or performance criteria;
ii. A threshold or action level which defines the point at which monitoring indicates a response is necessary; and
iii. The proposed response to be implemented if threshold exceeded.
h) A Quality Control Plan for Engineered Components. This Plan must outline how a Professional Engineer will supervise and field check
Construction activities; it must be signed by a Professional Engineer
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11. Within 90 days of the completion of the Construction of
each Engineered Component or other structure, the
Licensee shall submit to the Board a Construction
Completion Report as per Schedule 2, Condition 4.

Rationale for Inclusion
The standard condition for submission of
As-built Report has been modified to be
specific to the GMRP, because this is a
remediation project. This Condition
replications the requirements of a
Reclamation Completion Report as
outlined in the Mackenzie Valley Land and
Water Board and Aboriginal Affairs and
Northern
Development
Canada’s
Guidelines
for
the
Closure
and
Reclamation of Advanced Mineral
Exploration and Mine Sites in the
Northwest Territories, and adds the
requirement to propose a timeline for
submission of a Performance Assessment
Report (PAR), as the Closure Guidelines
suggest that appropriate timeline for a
PAR may be dependent on the component
being assessed. As with all As-built
Reports, this Report is not for approval.
However, any updates to monitoring
details and the timing of the PAR, are for
approval. Note: The title of this report is
slightly different than the Closure
Guidelines
to
provide
improved
consistency with the Board’s standard
conditions for construction and the
language implemented as part of
procurement.

Associated Schedule (If applicable)
Schedule 2, Condition 4: The Construction Completion Reports referred to in Part E, Condition 11 shall include, but not be limited to:
a) all engineered as-built reports and associated recommendations, stamped by a Professional Engineer;
b) documentation of field decisions that resulted in deviation from the approved final design and any other data used to support these
decisions, as applicable;
c) updated design drawing and figures to reflect the implemented design;
d) Photographs of the completed work;
e) An inventory of any structures or materials removed, and any that remain;
f) Any updates to the approved activity-specific monitoring and management details for the post-construction period, including
updates to anticipated maintenance, contingencies, and how results will be analyzed and reported, as presented in the Construction
Plan. Any updates to activity-specific monitoring require Board approval prior to implementation.
g) A proposed timeline for submission of a Performance Assessment Report for this Engineered Component, to be submitted as per
Part E, Condition 12, for Board approval.

12. The Licensee shall submit a Performance Assessment
Report for each Engineered Component, for Board
approval, as per Schedule 2, Condition 4.

New standard condition to align
requirements of a Water Licence with the
Mackenzie Valley Land and Water Board
and Aboriginal Affairs and Northern
Development Canada’s Guidelines for the
Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the
Northwest Territories. As stated in the
rationale above, a standard timeline for
submission of a Performance Assessment
Report is not provided, as the Closure
Guidelines suggest the timeline for
submission of a PAR may vary depending
on the component. The contents of this
PAR reflect the Guidelines as well as the
type of project.

Schedule 2, Condition 4: The Performance Assessment Report referred to in Part E, Condition 12, shall include but not be limited to:
a) an assessment of the environmental conditions at and surrounding the Engineered Component compared to the closure
criteria and any residual risks remaining;
b) an update to any monitoring and maintenance activities required to continue monitoring the performance of the
Engineered Component and to ensure the component meets, or continues to meet the closure criteria;
c) Updated photographs of the components of the Engineered Component;
d) any updates on human and/or wildlife health and safety related to the Engineered Component, as is applicable;
e) descriptions of engagement and community participation as it pertains to the Engineered Component; and
f) any other information as requested by the Board.

13. The Licensee shall ensure that all Engineered Components
and other structures are constructed in accordance with the
Design and Construction Reports.

Modified standard condition. Terminology
has been updated to reflect the reporting
mechanisms proposed in the conditions of
this Section.
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14. Once approved, the management and monitoring details
submitted in the Design and Construction Plans, the
Construction Completion Reports, and Performance
Assessment Reports are to be incorporated into the
applicable existing Management and Monitoring Plan and
Programs. Updated Plans are to be submitted to the Board.

Rationale for Inclusion
Non-standard condition. Condition has
been included to ensure management
and monitoring plans are updated to
include component- specific monitoring
and management details, as applicable,
and the most updated versions of these
plans are always provided to the Board.
This condition has been worded such that
plans updated to include previously
approved material do not require
another round of approvals, reducing
the number of reviews per GMRP
component.

15. Once approved, the closure details submitted in the Design
and Construction Plans, the Construction Completion
Reports, and Performance Assessment Reports are to be
incorporated into the applicable section(s) of the CRP, as is
applicable, and submitted as per Part D, Condition 2.

Non-standard condition. Condition has
been included to link component-specific
details to the CRP, as applicable, and
ensure an updated CRP is provided to
the Board in the year updates are
approved.

Part F: Conditions Applying to Modifications
1. The Licensee may, without written approval from the Board,
carry out Modifications to any approved Engineered
Component or other structure, provided the following
requirements are met:
a) The Licensee has notified the Board and an Inspector
in writing of such proposed Modifications at least 60
days prior to beginning the Modifications;
b) The Modifications do not place the Licensee in
contravention of either the Licence or the Act;
c) The Board has not, during the 60 days following
notification of the proposed Modifications, informed
the Licensee that review of the proposal will require
more than 60 days;
d) An Inspector has authorized the proposed
Modifications and provided a letter of notification to
the Board; and
e) The Board has not rejected the proposed
Modifications.
2. Modifications for which all of the conditions referred to in Part
F, Condition 1, have not been met, may be carried out only
with written approval from the Board.
3. Within 90 days of the completion of Modifications referred to
in Part F, Condition 1, the Licensee shall submit to the Board a
Construction Completion Report for the Engineered
Component, developed as per Schedule 2, Condition 4.

Associated Schedule (If applicable)

No schedule
Standard condition

Standard condition
Standard condition
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Part G: Conditions Applying to Water and Waste Management
1. The Licensee shall manage Water and Waste with the
objectives of minimizing the impacts of the GMRP on the
quantity and quality of Water in the Receiving Environment
through the use of appropriate mitigation measures,
monitoring, and follow-up actions.
Management Plans and Monitoring Programs
2. The Licensee shall comply with the Waste Management
and Monitoring Plan, once approved. The Plan shall be
developed as per the MVLWB Guidelines for Developing a
Waste Management Plan.

3.

The Licensee shall comply with the Water Management and
Monitoring Plan, once approved. The Plan shall comply with
Schedule 3, Condition 1.

Rationale for Inclusion

Associated Schedule (If applicable)
Schedule 3: Water and Waste Management

Standard condition

Standard condition. The GMRP will
submit Version 1.0 of this plan with the
Application Package but may be required
to update it based on stakeholder/Board
comments and/or commitments made
by the GMRP during the water licensing
process. The Waste Management and
Monitoring Plan includes: All nonmineral wastes incl. used hazardous
wastes, non-hazardous – domestic,
infrastructure,
and
sewage
and
greywater (with reference to Water
MMP); and, Mineral wastes not covered
in other plans incl. drill wastes and
contaminated soils, tailings not in TCAs
or foreshore, with reference to tailings
and dust

Due to the existence of specific guidance on the development of the Waste Management Plan, no schedule is proposed. This follows
standard Board conditions for Waste Management Plans.

Standard condition. The GMRP team will
have submitted Version 1.0 of this plan
with the Application Package but may
update it based on stakeholder
comments during the water licensing
process or based on any further Board
direction on the plan content.

Schedule 3, Condition 1: The Water Management and Monitoring Plan referred to in Part G, Condition 3 of this Licence shall include, but
not be limited to, the following:
a) Information regarding Water and Wastewater management, including:
i. A summary, with appropriate maps or diagrams, of the components of the Water management system at key stages of
Remediation and at post-closure including all the Water and Wastewater streams that report to and from it at each stage;
ii. A description of the closure activities that will influence the Water management system at the Site.
iii. A description of the process and facilities, including duration of use, intended for the purposes of:
a. Obtaining Water from Yellowknife Bay for GMRP use;
b. The collection, storage, and management of surface Water from the GMRP, including a description of how surface Water
management will change at key stages as site Remediation progresses;
c. The collection, storage, and management of any Wastewater resulting from the GMRP including a description of how
Wastewater management will change at key stages as site Remediation progresses; and,
d. The management of Sewage;
iv. A description of the process and facilities for the treatment and Discharge of treated Wastewater to the Receiving
Environment, including:
a. A description of the existing ETP;
b. A description of the new WTP;
c. Plans for disposal of treatment residues;
v. Any other information required to describe how Water and Wastewater will be managed such that the objectives listed in Part
G, Condition 1 of this Licence are achieved.
b) Water balance estimates for the Remediation and adaptive management phase and for the post-closure monitoring and
maintenance phase. Annually, a comparison of monitoring results against modelled results is to be provided in the Annual Water
Licence Report as per Part B, Condition 10, to identify divergence for a given year. An updated Water Balance will be submitted to
the Board every three years after licence issuance.
c) Information regarding monitoring activities including:
i. Details of monitoring, including rationale, for each component of the Water management system; including monitoring of
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4.

The Licensee shall comply with the Erosion and Sediment
Management and Monitoring Plan, once approved. The
Plan shall comply with Schedule 3, Condition 2.

Rationale for Inclusion

Typical condition. The GMRP team will
submit Version 1.0 of this Plan with the
Application Package but may update it
based on stakeholder comments during
the water licensing process or based on
any further Board direction on the plan
content. Note that since erosion
management methods on site may vary
by type of activity or specific location,
details of erosion management and
monitoring specific to closure activities
on site, and any contingencies, will be
detailed in each Construction Plan with
any necessary updates included in the
Construction
Completion
Reports.
Therefore, the ESMMP is structured
more as a high-level document with a
site-wide/more general focus and
allowing for activity-specific monitoring
details to be provided as per Part E,
Conditions 6-10. The plan will be
updated over the life of the project to
include activity-specific monitoring.

Associated Schedule (If applicable)
surface Water, Groundwater and Minewater.
ii. an explanation of how proposed monitoring will assess the risks identified in Schedule 3, Condition 1(e)
iii. Linkages to other water quality monitoring programs required by this Licence;
iv. Linkages to any Closure Objectives and Criteria that are satisfied in whole or in part by the management systems detailed in this
Plan;
v. An inspection plan for the water management system to verify that it is operating as designed (i.e., there should be a link to any
relevant design plans) including rationale; and
vi. Any other information about the monitoring that will be performed to meet the objectives in Part G, Condition 1 of this Licence.
d) A description of maintenance or contingency activities that will be undertaken if monitoring results show that water management
systems are not meeting Part G, Condition 1 of this Licence. The contingencies section of the Water Management and Monitoring
Plan will include:
i. Identified risks related to water management for each phase of the GMRP;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
e) Corrective or preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10 of this Licence.
Schedule 3, Condition 2: The Erosion and Sediment Management and Monitoring Plan referred to in Part G, Condition 4 of this Licence
shall include, but not be limited to, the following:
a) Information regarding erosion and sediment control methodologies:
i. A summary, with appropriate maps or diagrams, of the GMRP site identifying areas susceptible to erosion;
ii. The process and criteria for assessing erosion risk;
iii. A description of the best management practices that will be employed for different closure activities and for different levels
of assessed risk; and
b) Information about monitoring including:
i. Details for monitoring, including rationale, that will be undertaken with respect to erosion and sediment control;
ii. Linkages to other monitoring programs and the Construction Plans and Construction Completion Reports required in this
Licence;
iii. Linkages to any Closure Objectives and Criteria that are satisfied in whole or in part by the management systems detailed in
this Plan; and
iv. Any other information required to describe how erosion and sediment release into the Receiving Environment will be
minimized.
c) A description of maintenance or contingency activities that will be undertaken if monitoring results show that erosion
management systems are not meeting Part G, Condition 1 of this Licence. The contingencies section of the Erosion and Sediment
Management and Monitoring plan will include:
i. Identified risks related to erosion management for each phase of the GMRP;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
d) Corrective or preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10 of this Licence.
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5. The Licensee shall comply with the Dust Management and
Monitoring Plan, once approved. The Plan shall comply with
Schedule 3, Condition 3.

Rationale for Inclusion
This condition and associated schedule is
meant to address Approved EA Measure
20. The GMRP team will submit Version
1.0 of this Plan with the Application
Package but may update it based on
stakeholder comments during the water
licensing process or based on any further
Board direction on the plan content.
Note that since dust management
methods on site may vary by type of
activity or specific location, details of
dust management and monitoring
specific to certain activities on site will
be detailed in each Construction plan
with any necessary updates included in
the Construction Completion Reports.
Therefore, the DMMP is structured to
address site-wide dust management and
allow for activity-specific monitoring to
be provided as per Part E, Conditions 6-8
and 10. The plan will be updated over
the life of the project to include activityspecific monitoring.

The Licensee shall comply with the Tailings Management
and Monitoring Plan, once approved. The Plan shall comply
with Schedule 3, Condition 4.

This condition is meant to address
Approved EA Measure 23. Since EA
Measure 23 requires the submission of a
Tailings Management and Monitoring
Plan prior to receiving regulatory
approvals, the GMRP will include Version
1.0 of this plan in the Application
Package. It is expected that the final
design of tailings covers and associated
components (e.g., dams and spillways),
will be defined in a Construction Plan
submitted as per Part E, Condition 6 and
included in the CRP. This plan provides a
description of the cover design (Measure
22 and Measure 24) but its purpose is to
describe the long-term maintenance and
monitoring of the facilities through
Remediation and Adaptive Management
into Post-closure monitoring, as defined
in the CRP.

6.

Associated Schedule (If applicable)
Schedule 3, Condition 3: The Dust Management and Monitoring Plan referred to in Part G, Condition 5 of this Licence shall include, but
not be limited to, the following:
a) Information regarding potential dust dispersion on site:
i
A summary of meteorological information related to typical wind directions and speeds at the site;
ii A summary of relevant findings from the Air Quality Monitoring Program as they relate to dust deposition at site;
iii A description of potential extreme meteorological events that could influence dust dispersion from the site with
recommendations for wind conditions under which any dust-generating activities should be halted in order to minimize the
chances of dust and contaminants blowing into the City of Yellowknife, Dettah and Ndilo;
b) Information regarding dust control and mitigation methodologies:
i
A summary of the types of site activities that could generate dust;
ii For each of the activities identified above, a description of the best management practices or mitigations that may be
employed minimize the generation of dust;
iii Any other information required to describe how the Licensee will minimize the release of dust and contaminants from any
part of the site into the Receiving Environment.
c) Information about monitoring including:
i. Details for monitoring, including rationale, that will be undertaken with respect to dust generated from the site;
ii. an explanation of how proposed monitoring will assess the risks identified in Schedule 3, Condition 3(d)
iii. Linkages to other monitoring programs and the Construction Plans and Construction Completion Reports required in this
Licence;
iv. Linkages to any Closure Objectives and Criteria that are satisfied in whole or in part by the management systems detailed in
this Plan; and
v. Any other information about monitoring that will be performed to meet the objectives in Part G, Condition 1 of this
Licence and Approved EA Measure 20.
d) A description of maintenance or contingency activities that will be undertaken if monitoring results show that dust management
systems are not meeting Part G, Condition 1 of this Licence. The contingencies section of the Dust Management and Monitoring
Plan will include:
i. Identified risks related to dust management for each phase of the GMRP;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
e) Corrective and preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10 of this Licence.
Schedule 3, Condition 4: The Tailings Management and Monitoring Plan referred to in Part G, Condition 6 of this Licence shall include, but
not be limited to, the following:
c) Information regarding the management of the Tailings Containment Areas:
i. A summary, with appropriate maps or diagrams, of the locations and key characteristics of the Tailings Containment Areas
on site;
ii. A summary of water management in the Tailings Contaminant Areas;
iii. A description of the cap for each Tailing Containment Area;
d) Information regarding monitoring and maintenance of the tailings containment areas including:
i. Details and rationale for monitoring for all components of the tailings containment areas, including:
ii. Monitoring locations, types of instrumentation used and frequency of monitoring, including site map to scale;
iii. an explanation of how proposed monitoring will assess the risks identified in Schedule 3, Condition 4(e)
iv. Acceptable performance values based on facility design;
v. Linkages to other monitoring programs required in this Licence;
vi. Linkages to any Closure Objectives and Criteria that are satisfied in whole or in part by the management systems detailed in
this Plan; and
vii. Any other information about the monitoring that will be performed to meet the objectives in Part G, Condition 1 of this
Licence as well as Approved EA Measure 23.
e) A description of maintenance or contingency activities that will be undertaken if monitoring results show that closure activities are
not meeting Closure Criteria, or are not trending towards meeting Closure Criteria, or not meeting Part G, Condition 1 of this
Licence and Approved EA Measure 23. The contingencies section of the Tailings Management and Monitoring Plan will include:
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7.

A minimum of 90 days prior to the commencement of
Remediation, the Licensee shall submit to the Board, for
approval, a Borrow and Explosives Management and
Monitoring Plan. The Plan shall comply with Schedule 3,
Condition 5.

Rationale for Inclusion

Based on the GMRP needs for borrow,
the GMRP believes a management and
monitoring plan specific to borrow and
explosives use is required. A schedule
has been developed to outline what is to
be included in this plan. It also includes
information
on
borrow
material
locations, anticipated volumes, and
explosives management in support of
borrow recovery. This schedule also
includes requirements related to
geochemical characterization of Borrow
Materials; these requirements reflect the
Board’s standard schedule for a
“Geochemical Verification Program” but
instead of a stand along document it will
be included as part of this Plan.

Associated Schedule (If applicable)
i. Identified risks related to tailings cover management;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
f) Corrective and preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10 of this Licence.
Schedule 3, Condition 5: The Borrow Materials and Explosives Management and Monitoring Plan referred to in Part G, Condition 7 of this
Licence shall include, but not be limited to, the following:
a) A summary, with appropriate maps or diagrams of the borrow source locations and storage location(s) for explosives.
b) A description of borrow requirements, sources, methods for quarrying, and storage of borrow materials, including:
i. closure activities that require borrow materials for completion including estimated volumes;
ii. closure activities that create borrow materials which contribute to overall volumes needed for closure activities, including
estimated volumes;
iii. Borrow sources that will provide the anticipated deficit in borrow material required to complete the activities described in
Schedule 3, Condition 5(b)(i), including the criteria used to selection on-site borrow sources and the estimated volumes of
each source;
iv. Description of management and mitigations to be implemented when quarrying coarse and fine-grained materials at the
Site.
v. Location and description of any temporary storage areas for borrow materials on site, prior to use in support of
Remediation activities identified in Schedule 3, Condition 5(b)(i).
c) A Geochemical Verification Program, which shall include but not be limited to:
i. A summary of findings from geochemical characterization studies (Acid Rock Drainage/Metal Leaching potential) on the
Borrow Materials to be used during Remediation;
ii. Criteria for defining potentially acid generating (PAG), and non-PAG and Metal Leaching materials with supporting
rationale;
iii. The GMRPs proposed approach to preventing PAG conditions in the Borrow selected;
iv. Sampling and testing methods for the Geochemical Verification Program with supporting rationale;
v. Timing and frequency of verification sampling;
vi. Quality assurance and Quality control measures; and
vii. A contingency plan in the event of increasing trends in Metal Leaching or acid generation potential.
d) A description of the process and facilities that will be used to transport, store, and implement the use of explosives in support of
closure activities:
i. Types of explosives anticipated for use in quarrying;
ii. Location and description of any on-site explosives use areas including any operational storage pads, temporary handling
facilities, explosives storage areas, interim magazines, and powder trucks, as applicable;
iii. Best management practices and mitigation measures for management of explosives including:
a. Transportation of explosives;
b. Handling of explosives;
c. Housekeeping and accounting;
d. Minimization of nitrogen residues;
e. Spill prevention; and
f. Any other applicable best management practices that will be required to support explosives use.
e) Information regarding Remediation of borrow source locations including:
i. Description of methods of Remediation for coarse and fine borrow sources;
ii. Identify the Closure Objectives and Criteria as indicated in the approved CRP that Remediation of borrow sources is to
satisfy in whole or in part;
f) Information regarding monitoring activities including:
i. Details of monitoring, including rationale, for quarrying and explosives use;
ii. Details of geochemical monitoring including: sampling and analysis of any seepage and runoff from borrow materials,
visual inspections, and any other supplemental sampling which may be required to support geochemical characterization
of Borrow Materials;
iii. Details of monitoring of reclaimed borrow source locations which will be implemented to confirm the methods

21

Proposed GMRP Type A Water Licence
Proposed Water Licence Conditions

8.

A minimum of 90 days prior to commencement of
Construction of the Arsenic Trioxide Frozen Shell System,
the Licensee shall submit to the Board for approval an
Arsenic Trioxide Frozen Shell Management and Monitoring
Plan that describes how the Arsenic Trioxide Frozen Shell
will be managed and monitored. The Plan shall comply with
the Schedule 3, Condition 6.

Inspection of Structures and Facilities
9. The Licensee shall conduct weekly inspections of the
Engineered Components, road fill, pits, stockpile areas, and
pipelines when operating, or more frequently as directed by
an Inspector. Records of these inspections shall be made
available to the Board or an Inspector upon request.

Rationale for Inclusion

The Frozen Shell will require monitoring
for the life of the project to verify the
Closure Criteria for the frozen shell are
met and continue to be achieved into
the long-term future. The Arsenic
Trioxide Frozen Shell Construction Plan,
as required by Part E, Condition 7, covers
the management and monitoring of the
Frozen Shell up until the time that
construction is completed. Thus, the
timing of submission of this Plan has been
set to match that of the Construction
Completion Report required under Part E,
Condition 11. As this project is
anticipated to take many years to
implement with multiple phases, a
phased approach to Construction Plan
and Management and Monitoring Plan
development may be beneficial, similar
to the approach taken for the Site
Stabilization Program.

Associated Schedule (If applicable)
implemented in Schedule 3, Condition 5(e)(i), satisfy the Closure Objectives and Criteria in Schedule 3, Condition 5(e)(ii);
iv. an explanation of how proposed monitoring will assess the risks identified in Schedule 3, Condition 5(g);
v. Linkages to other monitoring programs required by this Licence;
vi. An inspection plan for the explosives management areas to verify they are operating in accordance with best practices; and
vii. Any other information about the monitoring that will be performed to meet the objectives in Part G, Condition 1 of this
Licence.
g) A description of maintenance or contingency activities that will be undertaken if monitoring results show that borrow and
explosives management activities are not meeting Part G, Condition 1. The contingencies section of the Borrow and Explosives
Management and Monitoring Plan will include:
i. Identified risks related to borrow and explosives management for each phase of the GMRP;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
h) Corrective and preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10.
Schedule 3, Condition 6: The Arsenic Trioxide Frozen Shell Management and Monitoring Plan referred to in Part G, Condition 8 shall
include, but not be limited to, the following:
a) Information regarding the long-term operation of the arsenic trioxide frozen shell system;
b) Information regarding the long-term maintenance and management of the Arsenic Trioxide Frozen Shell system, including:
i. A summary, with appropriate maps or diagrams, of the location of the arsenic trioxide frozen shell and its components;
ii. A description of the process and facilities intended for the purposes of maintaining the arsenic trioxide dust frozen shell in
situ;
iii. Any other information required to describe how the arsenic trioxide frozen shell will be managed to continue to meet the
Closure Criteria for the structure.
c)
Information regarding monitoring and inspection of the arsenic trioxide frozen shell including:
i. Details and rationale for monitoring and inspection, for all components of the Arsenic Trioxide Frozen Shell including
monitoring locations, types of instrumentation used and frequency of monitoring, including site map to scale;
i. Predicted performance values based on facility design;
ii. an explanation of how proposed monitoring will assess the risks identified in Schedule 3, Condition 6(d);
ii. Linkages to other monitoring programs required in this Licence;
iii. Linkages to any closure objectives and criteria that are satisfied in whole or in part by the management systems detailed in
this Plan; and
iv. Any other information about the monitoring that will be performed to verify that arsenic trioxide frozen shell is being
managed to continue to meet the final design criteria for the structure.
d) A description of maintenance or contingency activities that will be undertaken if monitoring results show that closure activities are
not meeting Closure Criteria, or are not trending towards meeting closure criteria. The contingencies section of the Arsenic
Trioxide Frozen Shell Management and Monitoring Plan will include:
i. Identified risks related to management of the arsenic trioxide shell for each phase of the GMRP;
ii. A threshold or action level to define the point at which monitoring indicates a response is necessary; and
iii. Proposed response to be implemented if threshold exceeded.
e) Corrective and preventative actions taken during the year shall be reported in the Annual Water Licence Report as per Part B,
Condition 10.

Standard condition.

22

Proposed GMRP Type A Water Licence
Proposed Water Licence Conditions
10. The Licensee shall conduct annual geotechnical inspections
of all Engineered Components during the summer months,
by a Professional Engineer and following any unforeseen
extreme events (such as earthquakes, flooding, cracks,
sinkhole formation, etc.). The Licensee shall:
a) Provide written notification to an Inspector a
minimum of two weeks prior to the Professional
Engineer’s annual inspections; and
b) Within 90 days of completing the inspection, the
Licensee shall submit the Professional Engineer’s full
Geotechnical Inspection Report to the Board and an
Inspector. The Report shall include:
i. a covering letter from the Licensee outlining an
implementation plan to respond to any
recommendations made by the Professional
Engineer, including rationale for any decisions
that deviate from the Professional Engineer’s
recommendations; and
ii. A summary of any actions taken by the Licensee
to address the recommendations made following
the previous year’s inspection.
11. The Licensee shall conduct Dam Safety Reviews of the dams
and dykes at a frequency in accordance with the Dam Safety
Guidelines. The Dam Safety Review shall be conducted as per
the Dam Safety Guidelines by Professional Engineer. The Dam
Safety Review may be conducted during the year at the
discretion of a Professional Engineer. Within 90 days of
completing the Dam Safety Review, the Licensee shall
submit the Professional Engineer’s Dam Safety Review
Report to the Board. The Report shall include a covering
letter from the Licensee outlining an implementation plan to
respond to any recommendation made by the Professional
Engineer, including a rationale for any decisions that deviate
from the Professional Engineer’s recommendations and a
summary of any actions taken by the Licensee to address
the recommendations made following the previous Dam
Safety Review.
Water Management and Effluent Quality Criteria
12. The Licensee shall direct all Effluent from the Existing
Effluent Treatment Plant to Baker Creek, via the existing
discharge system, and all Effluent from the New Water
Treatment Plant, once operational, to Yellowknife Bay.
13. Water or Waste from the GMRP that enters the Receiving
Environment, including Discharges from SNP station 43-1
and 43-1a, once operational, shall not be acutely toxic as
determined by the acute toxicity tests described in Part B of
the Surveillance Network Program.

Rationale for Inclusion
Standard condition.

Associated Schedule (If applicable)

This is a slightly modified version of a
standard condition for newly constructed
dams and dykes. The Dam Safety
Guidelines do get updated frequently,
and the consequence of the dams on site
vary. Therefore, this condition does not
specify the number of years for dam
safety reviews, but instead refers to the
Guidance document to set the
frequency.

Modification of standard condition to
identify the two points of discharge that
will be used by the project as closure
activities progress.
Standard condition
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14. If Water quality data from any sample collected at
Surveillance Network Program station 43-1 or 43-1a, once
operational, exceeds the Effluent Quality Criteria specified in
Part G, Condition 15, or Part G, Condition 16, respectively, or
is determined acutely toxic as per Part G, Condition 13, the
Licensee shall:
a. Cease Discharge based on the protocol defined in the
Water Management and Monitoring Plan.
b. Notify the Board and an Inspector within 24 hours;
and
c. Comply with the approved Standard Operating
Procedure, and
d. Submit a detailed report on the occurrence to the
Board and an Inspector within 30 days.
15. Discharges from the Existing Effluent Treatment Plant to the
Receiving Environment shall meet the following EQC at SNP
station 43-1:
Parameters

Maximum Average
Concentration (mg/L)

Maximum Grab
Concentration (mg/L)

Un-ionized
Ammonia

0.5

1.0

Total Arsenic

0.3

0.6

Total Copper

0.03

0.06

Total Cyanide

0.03

0.06

Total Lead

0.003

0.006

Total Nickel

0.10

0.20

Total Zinc

0.10

0.20

Total Suspended
Solids

15

30

Total Petroleum
Hydrocarbons

3

5

Radium-226
0.37 Bq/L
1.11 Bq/L
mg/L = milligrams per litre; Bq/L = Becquerel’s per litre.
Any Water or Waste from the GMRP that enters the Receiving
Environment at SNP 43-1 shall have a pH between 6.5 and 8.0

Rationale for Inclusion
Modified standard condition. The GMRP
has specified that protocol for
responding for an exceedance is
outlined in the Water Management and
Monitoring Plan and that actions will be
taken that comply with the approved
Standard Operating Procedure.

Associated Schedule (If applicable)

The Maximum Average Concentrations
(MACs) for total suspended solids, unionized ammonia, total arsenic, copper,
lead, nickel, zinc, cyanide, and radium226 are equal to the limits prescribed by
the Metal and Diamond Mining Effluent
Regulations (MDMER. The MDMER
discharge limits are established to be
minimum national standards based on
best available technology available at
the time that the MDMER were
promulgated or subsequently amended.
All of these EQC are achievable using the
Existing Effluent Treatment Plant. As
part of the analyses for the EQC Report
that will be submitted with the
Application Package, the GMRP has
evaluated the range of achievable
concentrations for each of these EQCs
and then proposed EQCs for the new
water licence that are both achievable
using the Existing Effluent Treatment
Plant and which minimize the quantity of
waste discharged, to the extent of the
existing technology, as per the MVLWB’s
Water and Effluent Quality Management
Policy, summarized in Part G, Condition
1.
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16. Discharges from the New Water Treatment Plant to the
Receiving Environment shall meet the following EQC at SNP
station 43-1a, once operational:
Maximum Average
Concentration
(mg/L)

Maximum Grab
Concentration
(mg/L)

Un-ionized
Ammonia

0.5

1.0

Total Antimony

0.2

0.3

Total Arsenic

0.01

0.02

Total Copper

0.024

0.033

Total Cyanide

0.5

1.0

Total Lead

0.003

0.008

Total Nickel

0.10

0.15

Total Zinc

0.08

0.16

15

30

3

5

0.37 Bq/L

1.11 Bq/L

Parameters

Total Suspended
Solids
Total Petroleum
Hydrocarbons
Radium-226

mg/L = milligrams per litre
Any Water or Waste from the GMRP that enters the Receiving
Environment at SNP 43-1a shall have a pH between 6.5 and 8.0.
17. A minimum of 6 months prior to Discharge from the WTP,
the Licensee will submit a report to the Board demonstrating
that the WTP will satisfy the EQC in Part G, Condition 16 and
Approved EA Measures 14 and 15.

Rationale for Inclusion
This condition proposes the EQC for the
New Water Treatment Plant. Approved
EA Measure 14 requires that the new
plant produce effluent that at least meet
Health Canada drinking water standards
for arsenic; the measure specifies that
the effluent should contain “no more
than 10 ug/L of arsenic”. Other
parameters have not been specified.
However, approved EA Measures 12, 13
and 15 do provide narrative water
quality objectives for the Receiving
Environment that all proposed EQC have
been calculated to meet.

Associated Schedule (If applicable)

Non-standard condition. This condition
has been included to reflect reviewer
comments prior to Licensing; this report
will confirm that the planned WTP will
meet EQC prior to discharge.
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Part H: Conditions Applying to Contingency Planning
1. Within 90 days following issuance of this Licence, the
Licensee shall submit a Spill Contingency Plan to the Board
for approval, as per Indian and Northern Affairs Canada’s
2007, or subsequent editions, Guidelines for Spill
Contingency Planning. The Licensee shall not commence
Site Remediation until the Board has approved the Plan.
2. If, during the period of this Licence, an Unauthorized
Discharge occurs or is foreseeable, the Licensee shall:
a) Implement the approved Spill Contingency Plan;
b) Report the incident immediately via the 24-Hour Spill
Reporting Line (867) 920-8130 as per the instructions
contained in the Spill Report Form NWT 1752/0593 or
subsequent editions;
c) Report each spill and Unauthorized Discharge to the
Board and an Inspector within 24 hours; and
d) Submit a detailed report on each spill and Unauthorized
Discharge, including descriptions of root causes, response
actions and any changes to procedures to prevent similar
occurrences in the future, to the Board within 30 days.
3. All spills and Unauthorized Discharges of Water or Waste
shall be reclaimed to the satisfaction of an Inspector.
Part I: Conditions Applying to Aquatic Effects Monitoring
1. The Licensee shall design and implement an Aquatic Effects
Monitoring Program (AEMP) as per the MVLWB/GNWT
Guidelines for Aquatic Effects Monitoring Programs and
address EA Measures 12, 13, and 15.

2.

The Licensee shall adhere to the AEMP Design Plan
submitted in the Application until a Plan is approved by the
Board.

Rationale for Inclusion

Associated Schedule (If applicable)
No schedule

Standard condition

Standard condition

Standard condition
Schedule 4: Aquatic Effects Monitoring
This is an updated version of the
standard condition which references the
updated MVLWB/GNWT Guidelines for
Aquatic Effects Monitoring Programs.
The Objectives of the AEMP are not
included in the Guidelines and therefore
not specified in this condition. It assumes
the draft guidelines will be approved by
the Board and issued prior to licence
issuance. It also includes reference to
measures related to the project that
must be incorporated into the AEMP.
A similar condition was included in the
Gahcho Kue Water Licence. The GMRP
has developed an AEMP for the exiting
condition, based on the current
discharge of treated Wastewater from
the Existing ETP to Baker Creek. This
AEMP Design Plan will be submitted
together with the Application Package.
This program has been developed to
harmonize the AEMP with the GMRP’s
existing Water and Aquatic Monitoring
Program implemented annually to satisfy
MDMER requirements. The GMRP
proposes to implement this program, as
submitted, until a Plan is approved by
the Board. The Board may request this
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Rationale for Inclusion
Plan to be re-submitted within 3-6
months of issuance or may be satisfied
with continuation of this program for a
period of time, which may extend up
until the new WTP is online and the
Receiving Environment moves to
Yellowknife Bay, at which time a new
AEMP will be required, as per Part I,
Condition 4. Inclusion of this Condition
allows for the AEMP program to become
effective the day of issuance, promoting
ongoing monitoring which adheres to
on-going monitoring at the site. This will
also allow an AEMP Annual Report to be
submitted the first year following
issuance, without any delays due to the
approvals process.

Associated Schedule (If applicable)

Schedule 4, Condition 1: The AEMP Annual Report referred to in Part I, Condition 3 of this Licence shall include, but will not be limited to,
the following:
a) A plain language summary of the major results obtained in the preceding calendar year and a plain language interpretation of
the significance of those results;
b) A summary of activities conducted under the AEMP;
c) An update of the Remediation activities and any accidents, malfunctions, or spills within the report time frame that could
influence the results of the AEMP;
d) Tabular summaries of all data and information generated under the AEMP in an electronic and printed format acceptable to the
Board;
e) An interpretation of the results, including an evaluation of any identified environmental effects that occurred as a result of the
GMRP;
f) A comparison of water quality monitoring data to predictions in Baker Creek during Discharge from the Existing Effluent Treatment
Plant, and in Great Slave Lake once Discharge from the New Water Treatment Plant commences;
g) An analysis that integrates the results of individual monitoring components collected in a calendar year and describes the
ecological significance of the results;
h) A comparison of monitoring results to Action Levels as set in the AEMP Design Plan;
i) An evaluation of the overall effectiveness of the AEMP to date;
j) Recommendations, with rationale, for refining the AEMP to improve its effectiveness as required; and
k) Any other information specified in the approved AEMP Design Plan or that may be requested by the Board before November 1
of any year.
Schedule 4, Condition 2: The AEMP Design Plan referred to in Part I, Condition 4 of this Licence shall include, but not be limited to, the
following:
a) Clearly identifiable objectives;
b) A conceptual site model that describes the pathways of potential effects from the GMRP to the aquatic ecosystem. The
conceptual site model will clearly define testable hypotheses for the AEMP as well as a justification of assessment and
measurement endpoints;
c) A description of the types of monitoring conducted under the AEMP:
i. Monitoring for the purpose of measuring GMRP-related effects on the following components of the Receiving Environment:
a. Surface Water quality;
b. Sediment quality;
c. Toxicity testing at the edge of mixing zone;
d. Benthic invertebrates;
e. Small-bodied fish health;
f. Any other Receiving Environment components, or supporting information (e.g., hydrology and weather conditions), as

3.

Beginning May 1, <insert year after Licence issuance> and
no later than every May 1 thereafter, the Licensee shall
submit an AEMP Annual Report to the Board for approval.
This Report shall satisfy the requirements of Schedule 4,
Condition 1, and include information relating to data
collected in the preceding calendar year.

Standard condition. The Project is
proposing selected May 1 as the
submission deadline, to better align
analysis and reporting timelines with
required MDMER reporting.

4.

A minimum of 6 months prior to Discharge from the New
Water Treatment Plant, the Licensee shall submit to the
Board, for approval, an Aquatic Effects Monitoring Program
(AEMP) Design Plan. The AEMP Design Plan shall be
developed in accordance with MVLWB/GNWT Guidelines
for Aquatic Effects Monitoring Programs and satisfy the
requirements of Part I, Condition 1, Approved EA Measure
17, and Schedule 4, Condition 2.

Typical condition. Prior to initial
discharge into Yellowknife Bay, a new
AEMP Design Plan is required. A
conceptual AEMP reflecting discharges
from the New Water Treatment Plant
will be submitted with the Application
Package. A final AEMP will require Board
approval in consideration of baseline
studies completed in accordance with
Part I, Condition 5, reviewer comments,
and any other ongoing monitoring, as
well as any other Board direction, prior
to commencement of discharge from the
new WTP into Yellowknife Bay. Approved
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5.

The Licensee shall submit to the Board an Aquatic Effects
Baseline Report for Yellowknife Bay together with the
AEMP Design Plan referred to in Part I, Condition 4. The
Report will provide details of the studies done prior to
installation of the outfall and Discharge from the New
Water Treatment Plant to establish the existing baseline
condition for Water quality, quantity and aquatic life in
Yellowknife Bay. The Licensee is to identify how this Report
has been used to inform the AEMP Design Plan for
Yellowknife Bay.

Rationale for Inclusion
EA Measure 17 states that: “Before
operating the outfall, the Developer will
design and implement a comprehensive
aquatic effects monitoring program that
is sufficient to determine if the water
quality objectives listed in Measure 15
are being met.” The Schedule gives
details of what to include in the AEMP
Design and is consistent with the
requirements set out in Measure 17 as
well as will Measures 12, 13 and 15. The
GMRP has harmonized this AEMP Design
with
the
Environmental
Effects
Monitoring (EEM) that the GMRP is also
required to complete as per the MDMER
requirements.

Associated Schedule (If applicable)
necessary to fulfill the objectives of Part I, Condition 1 of this Licence; and
ii. Monitoring to verify or assess the Water quality objectives contained within Approved EA Measures 12, 13 and 15 are
being met; and,
iii. Monitoring sufficient to meet the requirements of Approved EA Measure 17 including monitoring for the accumulation of
arsenic over time in the Water, sediment or fish in the Receiving Environment;
iv. Monitoring of the impacts of dust generated on site to the aquatic Receiving Environment;
v. Monitoring for the purpose of assessing the mixing of treated Wastewater in Great Slave Lake; and,
vi. Monitoring to assess whether arsenic in sediments near to the outfall of the New Water Treatment Plant are being resuspended and/or made more bioavailable due to Discharges from the outfall (Measure 14).
d) A description of the AEMP sampling and analysis plan required, including:
i. A description of the areas to be monitored including maps showing all sampling and reference locations as well as the
overall predicted zone of influence of the GMRP;
ii. The variables, sample media, monitoring protocols, and quality assurance and quality control procedures;
iii. A description of the sampling program including a description of sampling frequencies for each parameter;
iv. A description of procedures to analyze and interpret data collected;
v. The quality assurance and quality control procedures to be followed during monitoring and data analysis such that
continuity, consistency, validity, and applicability of monitoring results will be maintained. This program shall also explicitly
describe the measures that will be taken to identify and address any information deficiencies; and
vi. A description of how relevant SNP and OMP monitoring will be incorporated into the AEMP.
e) Procedures to minimize the impacts of the AEMP on fish populations and fish habitat;
f) A description of the approaches to be used to evaluate and update the AEMP;
g) A summary of how Traditional Knowledge has been collected and incorporated into the AEMP, as well as a summary of how
Traditional Knowledge will be incorporated into further studies relating to the AEMP;
h) A description of an AEMP Response Framework including:
i. Definitions, with rationale, for Significance Thresholds and tiered Action Levels applicable to the aquatic Receiving
Environment of the GMRP; and
ii. For each Action Level:
a. A description of the rationale including, but not limited to, a consideration of the predictions and conclusion of the
Report of Environmental Assessment EA0809-001;
b. A description of how exceedances of Action Levels will be assessed; and
c. A general description of what types of actions may be taken if an Action Level is exceeded.
i) A description of the Annual AEMP Report format;
j) A plain language description of the program objectives, methodology, and interpretative framework; and
k) when updates are made to the AEMP Design Plan, a summary will be included of changes to the AEMP since the last approved
design and a rationale for the changes.

Non-standard condition. Approved EA
Measure 17 specifies that the aquatic
effects baseline must be established in
Yellowknife Bay prior to the installation
of the outfall in the area. The GMRP
believes submission of this Report
together with the AEMP for Yellowknife
Bay to be appropriate as the results are
anticipated to help inform development
of the AEMP for Yellowknife Bay.
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6. Within the first open water season after commencing
Discharge of treated Wastewater from the New Water
Treatment Plant, the Licensee shall conduct a Plume
Delineation Study in accordance with the MVLWB/GNWT
Guidelines for Aquatic Effects Monitoring Programs to document
and verify the extent of treated Wastewater mixing in the
Receiving Environment and report the results of this Study
to the Board together with the Annual Report referred to in
Part I, Condition 3.
7. The Licensee shall submit an Aquatic Effects Re-evaluation
Report for Board approval three years following
implementation of the AEMP Design Plan in Part I,
Condition 4 commences, and every three years thereafter
that meets the following objectives and satisfy the
requirements of Schedule 4, Condition 3:
a) To describe the GMRP-related effects on the Receiving
Environment as measured from GMRP inception and
compared against predictions made in Environmental
Assessment, results from the Aquatic Effects Baseline
Report for Yellowknife Bay, and in any other
submissions to the Board;
b) To revise predictions of GMRP-related effects on the
Receiving Environment based on monitoring results
obtained since GMRP inception; and
c) To provide supporting evidence, if necessary, for
proposed revisions to the AEMP Design Plan.
8. The Licensee shall submit a revised AEMP Design Plan to
the Board for approval, 3 years following implementation of
the AEMP Design required as per Part I, Condition 4 and
every three years thereafter, or as directed by the Board.
The AEMP Design Plan shall satisfy the requirements of Part
I, Condition 1, Approved EA Measure 17 and Schedule 4,
Condition 2.

Rationale for Inclusion
The GMRP plans to perform a Plume
Delineation Study of the new Water
Treatment Plant discharges. This study
will allow the GMRP to analyze how
reflective the plume from the outfall is in
consideration of modelling results.

Associated Schedule (If applicable)

Standard condition. The Aquatic Effects
Re-evaluation Report is meant to
summarize the results of the past three
years of monitoring, compare the
predicted effects to the measured
effects and to recommend changes to
the AEMP Design.

Schedule 4, Condition 3: The Aquatic Effects Re-evaluation Report referred to in Part I, Condition 7 of this Licence shall include, but not
be limited to, the following:
a) A review and summary of AEMP data collected to date including a description of overall trends in the data and other key findings
of the monitoring program;
b) An analysis that integrates the results of individual monitoring components to date and describes the overall ecological
significance of the results;
c) A comparison of measured GMRP-related aquatic effects to predictions made during the Report of Environmental Assessment
EA0809-001 and an evaluation of any differences and lessons learned;
d) Updated predictions of GMRP-related aquatic effects or impacts from the time of writing to the end of GMRP life based on
AEMP results to date and any other relevant operational monitoring data;
e) A plain language summary of the major results of the above analyses and a plain language interpretation of the significance of
those results;
f) Recommendations, with rationale, for changes to Action Levels;
g) Recommendations, with rationale, for changes to any aspect of the AEMP Design Plan; and
h) Any other information required to meet the objectives listed in Part I, Condition 1 of this Licence or as requested by the Board.

Timelines for this condition and the
revised AEMP Design Plan are proposed
to align with EEM phases.

Standard condition. The revised AEMP
Design is meant to be submitted as per
Part I, Condition 5 and should incorporate
those changes that are identified as
important as per this Re-evaluation
Report in Part I, Condition 8. If the initial
date of AEMP Design submission, as per
Part I, Condition 4 above, is not in sync
with the 3-year EEM cycle of
submissions, the GMRP may request an
updated date of submission of this
design plan that will allow the three-year
cycles to match, for Board approval, as
per Part B, Condition 5.
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9. If any Action Level as defined in the approved AEMP Design
Plan is exceeded, the Licensee shall:
a) Notify the Board within 30 days of when the exceedance
is detected; and
b) Within 90 days of when the exceedance is detected, submit
an AEMP Response Plan that satisfies the requirements of
Schedule 4, Condition 4 to the Board for approval.

Rationale for Inclusion
Standard condition.

Associated Schedule (If applicable)
Schedule 4, Condition 4: The AEMP Response Plan referred to in Part I, Condition 9 of this Licence shall contain the following information
for each parameter that has been reported in the AEMP Annual Report to have exceeded an Action Level:
a)

A description of the parameter, its relation to Significance Thresholds and the ecological implication of the Action Level
exceedances;
b) A summary of how the Action Level exceedance was determined and confirmed;
c) Recommended values for subsequent Action Levels;
d) A description of likely causes of the Action Level exceedances and potential mitigation options if appropriate;
e) A description of actions to be taken by the Licensee in response to the Action Level exceedances including:
i. A justification of the selected action, which may include a cost/benefit analysis;
ii. A description of timelines to implement the proposed actions;
iii. A projection of the environmental response to the planned actions, if appropriate;
iv. A monitoring plan for tracking the response to the actions, if appropriate; and
v. A schedule to report on the effectiveness of actions and to update the AEMP Response Plan as required;
vi. Any other information necessary to assess the response to an Action Level exceedance or that has been requested by the
Board.

Annex A: SNP – see SNP Report submitted under separate cover for proposed SNP program.
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Annex B: Conformity Table of Items Requiring Submission
Part Item
Date
of
WL
B
Written Notification to Board and
10 days prior to commencement of first
an inspector prior to
Remediation activities
commencement of the GMRP
B
Annual Water Licence Report
April 30, annually
B
Engagement Plan
Review Annually
D

Closure and Reclamation Plan

D

Post-Closure Monitoring and
Maintenance Plan
Written Notification to Board and
an inspector prior to
commencement of Construction of
Engineered Structures
Design and Construction Plan

E

E
E

Arsenic Trioxide Frozen Shell Final
Design Plan

E
E

Water Treatment Plant and Outfall
Design and Construction Plan
Construction Completion Report

E

Performance Assessment Report

F

Modification Request

G

Waste Management and
Monitoring Plan

G

Water Management and
Monitoring Plan

G

Erosion and Sediment Management
and Monitoring Plan

G

Dust Management and Monitoring
Plan

G

Tailings Management and
Monitoring Plan

G

Borrow and Explosives
Management and Monitoring Plan

For Board Approval?
No
No
Yes

Clean-copy within 6 months of Licence
issuance; then every year if there are
updates through the plans in Part D.
1 year prior to completion of Remediation
and Adaptive Management
10 days prior to commencement of
construction of any Engineered Structure

Depends; any new
information is for
Board approval.
Yes

90 days prior to commencement of
Construction of an Engineered Component
90 days prior to commencement of
Construction of the Arsenic Trioxide Frozen
Shell System
90 days prior to commencement of
Construction of the WTP and outfall
90 days after completion of Construction of
any Engineered Component
As approved through the Construction
Completion Reports
60 days prior to carrying out a modification

Yes

Approval upon receipt of Licence requested.
Annual reviews required; updates to be
submitted.
Approval upon receipt of Licence requested.
Annual reviews required; updates to be
submitted.
Approval upon receipt of Licence requested.
Annual reviews required; updates to be
submitted.
Approval upon receipt of Licence requested.
Annual reviews required; updates to be
submitted.
Approval upon receipt of Licence requested.
Annual reviews required; updates to be
submitted.
90 days prior to commencement of
Remediation. Annual reviews required;
updates to be submitted.

No

Yes
Yes
Yes, parts of it.
Yes
Only if the Board
notifies the
Proponent within 60
days
Yes
Yes
Yes
Yes
Yes
Yes
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G

Arsenic Trioxide Frozen Shell
Management and Monitoring Plan

G

Geotechnical Inspections

G
G
G
G

Geotechnical Inspection Report
Dam Safety Review
Dam Safety Review Report
Report Demonstrating WTP will
meet EQC
Spill Contingency Plan

H
H
I
I

Detailed Spill and Unauthorized
Discharge Report
AEMP Design Plan – Baker Creek
AEMP Annual Report

I

AEMP Design Plan – Yellowknife Bay

I

AEMP Aquatic Effects Baseline
Report for Yellowknife Bay
Plume Delineation Study

I

I

Aquatic Effects Re-evaluation
Report

I

AEMP Response Plan

SNP

Surveillance Network Program
Report
Quality Assurance and Quality
Control Plan

SNP

90 days prior to Construction of the arsenic
trioxide frozen shell system.
Annual reviews required; updates to be
submitted.
Annually in summer months; written notice
to Inspector 2 weeks prior to annual
inspection
90 days following each inspection
As per Dam Safety Guidelines
90 days following each Dam Safety Review
6 months prior to discharge from new WTP

Yes

90 days following issuance of this Licence
Annual Updates required
Within 30 days of each spill and
Unauthorized Discharge
Approval upon receipt of Licence requested.
May 1, annually

Yes

6 months prior to discharge from WTP;
every 3 years thereafter
6 months prior to discharge from WTP (with
AEMP Design Plan for Yellowknife Bay)
Conduct Study within first open water
season after WTP commences discharge;
submit results to the Board together with
AEMP Annual Report the following year
(Part I, Condition 3)
3 years following submission of the AEMP
Design Plan for Yellowknife Bay and every 3
years thereafter
If an action level is exceeded in the AEMP
Response Framework
Monthly
Prior to collection of SNP Samples

No
No
No
No
No

No
Yes
No, but Board can
give direction to
Project re: Program
in review of Results
Yes
No
No

Yes
Yes
No
Yes
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