Closure Criteria Workshop
Interim Closure and Reclamation Plan (ICRP) V3.1

NOVEMBER 30 – DECEMBER 2, 2021

Closure Criteria Workshop

Safety Share
• WLWB to review safety protocols for in room participants

2

Closure Criteria Workshop

Meeting Participation and Etiquette
• There is a group of people in-person in Yellowknife, and a group of people participating remotely by Zoom.
o There are microphones in Yellowknife, so hopefully audio will work with limited technical difficulty.

• The sessions will be recorded for the purposes of supporting accurate note taking.
• The sessions will be facilitated by Roberta Pedlar-Hobbs (ERM).
• Use the chat and ‘raise hand’ features in Zoom or turn your video on to identify when you have a
comment/question, and the facilitator will help to make sure you have the opportunity to share.
• Use video during discussions as much as possible.
• The workshop is intended to be collaborative and a safe/respectful space to share ideas and opinions.
o Differing views/opinions are expected and encouraged.
o Keep the tone professional and not personal.
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Closure Criteria Workshop

Introductions
We will start with in-person participants in Yellowknife, then go around the Zoom call:
• Name
• Affiliation
• Workshop expectations

4

Closure Criteria Workshop

Workshop Purpose
1. Develop a shared understanding of the timing of future progressive and final reclamation activities;
2. Obtain feedback from participants on the closure criteria that have been proposed by Arctic;
3. Identify options for next steps and associated timing for the development of final closure criteria;
4. Identify if there are benefits in having a public review of the closure criteria in advance of submission of
Version 3.1 of the CRP; and
5. Develop a shared understanding of the Effective Neutralization Potential Report and how findings will
affect non‐Jay WRSAs.
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Closure Criteria Workshop

Workshop Agenda
Wednesday December 1

Tuesday November 30
Time

Topic

8:45-9:00

Arrival (coffee and snacks will be provided)

9:00‐9:30

Welcome and Opening Prayer
Roundtable Introductions and Parties’
Expectations for the Event Health and
Safety Overview of Workshop
Objectives and Agenda

9:30‐10:15

Ekati Update and Review of ICRP Process
• Site Update
• Update on Mine Plan,
including major closure activities
and upcoming progressive reclamation
• ICRP process, structure and guidelines

Lead

WLWB

Arctic

10:15‐10:30

Break

10:30‐11:45

Underground Objectives [UG1 to UG2]

11:45‐13:00

Lunch

13:00‐14:30

Effective Neutralization Potential
• Presentation of report findings
• Technical discussions

14:30‐14:45

Break

14:45‐15:30

Effective Neutralization Potential
(continued)
• Technical discussions

Arctic

15:45‐16:00

Review of Actions from the Day

Arctic

Arctic

Arctic

Time

Topic

Thursday December 2
Lead

8:45-9:00

Arrival (coffee and snacks will be provided)

9:00‐9:15

Introductions and recap from Day 1

WLWB

9:15‐10:45

Open Pit Objectives [OP1 to OP7]

Arctic

10:45‐11:00

Break

11:00‐11:45

Infrastructure Objectives [BI1 to BI4]

11:45‐13:00

Lunch

13:00‐14:30

Waste Rock Storage Areas Objectives
[WR1 to WR5]

14:30‐14:45

Break

14:45‐15:30

Water Management Infrastructure
Objectives [WM1 to WM5]

Arctic

15:45‐16:00

Review of Actions from the Day

Arctic

Arctic

Arctic

Time

Topic

Lead

8:45-9:00

Arrival (coffee and snacks will be provided)

9:00‐9:15

Introductions and recap from Day 2

WLWB

9:15‐10:30

Long Lake Containment Facility Objectives
[LLCF1 to LLCF6]

Arctic

10:30‐10:45

Break

10:45‐11:45

Site Wide Objectives [SW1 to SW10]

11:45‐13:00

Lunch

13:00‐13:30

Site Wide Objectives [SW1 to SW10]
continued

Arctic

13:30-14:30

Address Parking Lot Items

Arctic

14:30‐14:45

Break

14:45-15:15

Address Parking Lot Items (continued)

Arctic

15:15‐15:45

Review of Actions from the Workshop

Arctic

Arctic

Discuss potential option for public
review in advance of submission
Version 3.1 of the CRP
15:45‐16:00

Review of Actions from the Day

Arctic
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Closure Criteria Workshop

Why are we having a workshop?
As per the Board’s September 30, 2021, Reasons for Decision pre-workshop information was provided by
Arctic to inform discussions. Conformity correspondence regarding this submission can be found here.
Parties were asked to review the proposed criteria tables and associated criteria workplan prior to the
Workshop and come prepared to discuss.
The complete information package can be viewed using the links below:
• Part 1 - Reclamation Research Plans, Objectives and Criteria Tables, Criteria Workplan, Revision in
Response to WLWB Direction, Record of Engagement.
• Part 2 - Effective Neutralizing Potential Report (included in the November 1, 2021, e-mail).
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Ekati Diamond Mine Point Lake Project

Strategic Plan
1. Full re-start of previous operations
2. Short-term development of an accessible resource to
avoid an interruption of operations (shut down)
3. Initiate Underwater Remote Mining in existing open pits
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EKATI DIAMOND MINE – POINT LAKE PROJECT

Ensuring Continuous Operations
• The Point Lake Project will extend the mine life to about 2029
• It will replace the Pigeon open pit and utilize existing mining fleet and infrastructure
• This provides time to design, test and permit underwater mining
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EKATI DIAMOND MINE – POINT LAKE PROJECT

The Future: Underwater Remote Mining (URM) in Existing Open Pits
• A remotely operated crawler is lowered
to the bottom of a flooded open pit
where it cuts a pattern into the
kimberlite and pumps the cuttings to
surface for transport to the
Ekati process plant.
• This is environmentally progressive
because there are no new open pits, no
open pit pushbacks and no waste rock
mining or storage areas.
• Arctic plans to begin engagement on
URM in 2022.
• The first stage of work will be a mining
trial at the Lynx open pit planned for
2024.
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Ekati Update and Review of ICRP Process

Progressive Reclamation
Area

Component

Activity

Timeline

Comments

Panda

Open Pit

Flooding

Ongoing

Processed kimberlite deposition and pit flooding
ongoing since 2019.

Koala

Open Pit

Flooding

Ongoing

Processed kimberlite deposition and pit flooding
ongoing since 2019.

Underground

Capping Vent
Raises

2022

Vent raises to be sealed with concrete caps.

2024

Back-flooding of pit to minimize oxidation of
exposed metasediment pit walls will commence
following mining operations at Pigeon Pit.

Panda, Koala and
Koala North

Pigeon

Open Pit

Fox

Open Pit

Point Lake

Flooding

Pigeon Pit Flooding plan to be developed
[2022-2023]

Road

Flooding
Levelling

2023

Fox Pit Flooding Plan [2022-2023]

2023

Utilize overburden material to level Lac du
Sauvage road (Former Jay Road) sections and
minimize barrier effects to caribou
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Ekati Update and Review of ICRP Process

Integrated Schedule of Activities
Operations

Reclamation

Monitoring

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

Closure Planning
Annual Closure and Reclamation Report(s)
Update to Interim Closure Plan
Final Closure Plan
Panda / Koala / Beartooth Development
RP 2: Panda / Koala Freshwater Cap Depth
Panda / Koala Pits & Underground
Beartooth Pit
RP 7: Kimberlite WR and CPK Vegetation Physical Stabilization
CKRSA Physical Stabilization Rock Cover
Dams, Dikes, Channels
Panda Diversion Channel Geotechnical Inspections
Buildings and Infrastructure
Fox Development
Fox Pit
RP 7: Kimberlite WR and CPK Vegetation Physical Stabilization
RP 5: Waste Kimberlite Seepage
WRSA Physical Stabilization Rock Cover
Buildings and Infrastructure
Misery and Lynx Development
Lynx Pit
Misery Pit & Underground
Misery WRSA: Complete Final 5 m Non PAG lift
Dams, Dikes, Channels
Buildings and Infrastructure
Pigeon Development
Pigeon Pit
RP 4: Pigeon WRSA Closure Cover
WRSA Reclamation Cover, if required
Buildings and Infrastructure
Sable Development
Sable Pit
Dams, Dikes, Channels
Point Lake Development (proposed)

Buildings and Infrastructure
Point Lake Pit

PKCA Areas

WRSA
RP 8: LLCF Stabilization Cover
LLCF Progressive Reclamation Cover/Revegetation
RP 9: LLCF Water Quality
LLCF Dams, Dikes Channels
Old Camp Inspections and Water Quality Monitoring

Site Wide
Hydrocarbon Remediation
Surface Drainage
RP 1: Wildlife Safety
Final Decomissioning Activities (Roads, Powerlines, etc)
WRSA: Wildlife Component & Grading
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Ekati Update and Review of ICRP Process

ICRP Background
• An Interim Closure and Reclamation Plan (ICRP) is required under the
Environmental Agreement and Water Licence W2020L2-0004.
• Version 2.4 was approved by the WLWB in November 2011.
• ICRP Version 3.0 was submitted to the WLWB August 15, 2018.
o Structured after the 2013 Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and
Mine Sites in the Northwest Territories (Closure Guidelines).

• Future iterations of the ICRP are expected during the mine life.
• A Final Reclamation and Closure Plan (FCRP) is required 24 months prior to initiating
final closure.
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Ekati Update and Review of ICRP Process

ICRP V3.1 – Regulatory Timeline
• ICRP V3.0 submitted to the WLWB on August 15, 2018
• ICRP V3.0 Workshop – January 22-23, 2019
o Technical workshop to provide open and collaborative forum, to discuss ICRP V3.0

• ICRP V3.0 – February 19, 2020 RFD
o Partial approval for document and contents
o WLWB identified need for additional information, revisions and further engagement

• ICRP V3.1 Closure Objectives Workshop – March 24-26, 2021
o Resulted in an approved set of closure objectives (July 22, 2021 RFD)

• ICRP V3.1 Closure Planning Package submitted to the WLWB on October 26, 2021
o Incorporated approved closure objectives and required revisions

• ICRP V3.1 Closure Criteria Workshop – Nov 30-Dec 2, 2021
• Upcoming ICRP V3.1 Document Submission – July 31, 2022
o Allows for inclusion of Point Lake project and removal of Jay project from the ICRP
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Ekati Update and Review of ICRP Process

Key Updates to ICRP V3.1
• Inclusion of approved closure objectives (July 22, 2021, RFD)
• Proposed Closure Criteria
• Criteria Workplan
• Resolutions to Revisions (February 19, 2019, RFD)
• Reclamation Research Plans
• Changes to Life of Mine
o Inclusion of Point Lake Project
o Removal of Jay Project

• Updated RECLAIM Estimate
• Introduction of future plans
o End Land Use Plan
o Erosional Framework
o Remedial Action Plan
o Decommissioning Plan
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Ekati Update and Review of ICRP Process

Reclamation Research Plans
• RP 1 – Wildlife Safety
• RP 2 – Panda/Koala Closure Freshwater Cap Depth
• RP 3 – Misery and Jay Meromictic Pit Lake Freshwater Cap Depth
• RP 4 – Pigeon Waste Rock Storage Area Closure Cover
• RP 5 – Waste Kimberlite Seepage
• RP 6 – Jay Waste Rock Storage Area Co-placement
• RP 7 – Kimberlite Waste Rock and Coarse Processed Kimberlite Vegetation Physical Stabilization
• RP 8 – Long Lake Containment Facility Stabilization Cover
• RP 9 – Long Lake Containment Facility Water Quality
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Ekati Update and Review of ICRP Process

ICRP Framework
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Ekati Update and Review of ICRP Process

ICRP Framework
The Reclamation Goal is to return the Ekati mine site to viable, and wherever practicable, self-sustaining ecosystems that are
compatible with a healthy environment, human activities, and the surrounding environment.
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Ekati Update and Review of ICRP Process

Criteria Work Plan
• The Criteria Work Plan outlines a set of activities that Arctic will take to advance from the current set of proposed
Closure Objectives (V3.1) towards a full set of proposed Closure Criteria associated with each objective (FCRP).
Types of activities that will be undertaken include:
o Community engagement and collection of Traditional Knowledge;
o Operational monitoring and adaptive management programs;
o Reclamation research programs; and
o Engineering design and planning studies.

• Table 1 outlines key activities required to advance each of the proposed Closure Objectives (V3.1) to approved
Closure Criteria.
• Activities will occur over multiple years and are planned to align with the integrated schedule of activities that was
developed to support ICRP V3.1.
• Status updates on progress against these activities will be provided in the Annual Progress Reports.
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Closure Criteria Workshop

Workshop Approach
Objective

Proposed Closure Criteria
• Criteria 1

ID-1

Work Plan to Reach Approved Closure Criteria
• Proposed work plan to reach approved closure criteria

• Criteria 2
• Criteria 3

Discussion Questions:
1. Are the proposed criteria consistent with the Closure
Guidelines?
2. Will the final criteria be developed in an appropriate
timeframe?
3. Does the Criteria Work Plan include the steps to collect all
necessary information?
4. Is it clear how the proposed measurement and monitoring
will measure the success of selected closure activities in
meeting the closure objectives?

Alignment
Not aligned on V3.1 Criteria – will need action
outside of this workshop to resolve.
Park for now. May be resolved through other
discussions. Re-visit before the end of the workshop.
General consensus and agreement on V3.1 Criteria
and associated Work Plan.

20

UNDERGROUND CLOSURE CRITERIA

UNDERGROUND CLOSURE CRITERIA
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UNDERGROUND CLOSURE CRITERIA

Underground Closure Criteria
• Underground mines associated with
pits; used to mine deeper portions of
kimberlite pipes below initially mined
open pit.

Panda
Koala North
Koala

• 4 underground mines have been
developed as part of Ekati mine
operations:
Koala North, Panda, Koala and Misery
(MUG).

Misery
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UNDERGROUND CLOSURE CRITERIA

Underground (UG) Objectives and Proposed Criteria
ICRP3.1 ID

Approved Closure Objective

Proposed Closure Criteria

UG-1

Access to underground workings is permanently
and securely blocked for the safety of humans and
wildlife.

•

Vent raise caps and portal seals are designed and
constructed per the Mine Health and Safety Act.

UG-2

Materials in the underground do not pose risk to
water quality.

•

Documented removal of hazardous materials (i.e., fuel, oils,
glycol, batteries, explosives, and electrical transformers).
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UNDERGROUND CLOSURE CRITERIA

Alignment
Not aligned
Park for now

UG-1

General agreement

Access to underground workings is permanently and securely blocked for the safety of humans and wildlife.
ID
UG-1

1.
2.
3.
4.

Proposed Final Closure Criteria
• Vent raise caps and portal
seals are designed and
constructed per the Mine Health
and Safety Act.

Actions
• At surface, cap vent raises and seal portals.
• Include detailed closure designs for vent
raises and portals in FCRP.
• Prepare and submit as-built drawings to
show that construction meets the Mine
Health and Safety Act design specifications.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?

Measurement and Monitoring
• As-built drawings (construction meets
design specifications).
• Physical inspection of underground
works by GNWT inspector.
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UNDERGROUND CLOSURE CRITERIA

Alignment
Not aligned
Park for now

UG-2

General agreement

Materials in the underground do not pose risk to water quality.
ID
UG-2

1.
2.
3.
4.

Proposed Final Closure Criteria

Actions

• Documented removal of
• Inventory and remove hazardous materials
hazardous materials (i.e., fuel, oils,
from the underground mine, in accordance
glycol, batteries, explosives, and
with NWT regulations and send to
electrical transformers).
appropriate facilities.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?

Measurement and Monitoring
• Physical inspection of
underground works by GNWT
inspector.
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NEUTRALIZING POTENTIAL

Effective Neutralization Potential Investigation
1. Develop a shared understanding of the Effective Neutralization Potential Report
2. How findings will affect non‐Jay WRSAs
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NEUTRALIZING POTENTIAL

Effective Neutralization Potential Investigation
Review of Program Development

• Reviewer uncertainty during the Jay Project licensing process regarding the methodology for
determining net neutralization potential in waste rock
• Net neutralization potential key consideration with respect to operational details of the proposed waste rock coplacement plan
• Note that this is no longer relevant with the removal of the Jay Project
• Comments on the Jay Project water license were related to:
1.

Effective neutralization potential

2.

Do ENP/EAP characteristics differ between the fine fraction of run-of-mine (ROM) blasted rock and samples crushed for
standard HCT testing?
o

Can the differences be accounted for when managing waste rock?

• WLWB required development of the “Jay WRSA Co-Placement Study Design” (Condition H.4) as a Condition of
the Water Licence
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NEUTRALIZING POTENTIAL

Effective Neutralization Potential Investigation
WLWB Program Directives

Waste Rock and Ore Storage Management Plan (WROMP) Version 9.0 and Waste Rock Storage Area
(WRSA) Design Report Version 2.0 – WLWB Reasons for Decision (27 June 2018)
The Board requires Dominion to include in ICRP Version 3.0:
a) One of the following:
• A description of how Dominion can address the uncertainty created by using the Sobek NP instead of the effective NP in
its determinations of non-PAG rock at the Ekati site; or
• Determine the effective NP and corresponding NP/AP ratios for non-PAG rock at the Ekati site; and

b) One of the following:
• A justification for the use of the carbon dioxide detection limit for determining NP; or
• NP results and associated NP/AP ratios, using a more conservative methodology for samples with carbon dioxide below
the detection limit.

These requirements can be submitted as part of the upcoming ICRP Version 3.0 submission (e.g., as a
reclamation research plan) or, if there is insufficient time, as an addendum to ICRP Version 3.0 by August 10,
2018.
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NEUTRALIZING POTENTIAL

Key Questions
1.

What are the most important considerations and/or variables with respect to ENP?

2.

Can these considerations be quantified on a lithology-specific basis?

3.

Can the components of the ENP calculation be quantified, and can this quantification be
extrapolated to a wider dataset?
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NEUTRALIZING POTENTIAL

Effective Neutralization Potential Investigation
Measurement of Acid Generation and Acid Neutralization Potential in Mined Materials

• Mining exposes silicate, carbonate and sulphide minerals in waste rock to oxygen and water
o Increases natural weathering rates

• Sulphide mineral oxidation can develop acid and / or metal-rich contact water
• Acid Potential (AP): how much acid a material
can generate as the result of sulphide mineral
oxidation
o AP: Calculated using measured total sulphur
or sulphide sulphur concentrations
o “Mineralogical” AP: calculated using the
quantities of sulphide minerals (e.g., pyrite,
pyrrhotite, chalcopyrite, etc.) measured by
bulk mineralogical analytical methods

• Neutralization Potential (NP): how much acid a
material is capable of neutralizing
o Bulk NP: Measured in the laboratory using
bulk NP tests (such as the Sobek procedure) determines NP associated with carbonate and
some silicate minerals
o Carbonate NP or mineralogical carbonate
NP: calculated using total inorganic carbon
content or calcium and magnesium carbonate
mineral content
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NEUTRALIZING POTENTIAL

Mineralogical Sobek Neutralization Potential
JAMBOR ET AL., 2007
Carbonates
NP ≥ 1,000
t CaCO3/1000t

Ca,Mg,Al-Silicates NP ~ 2 to 12 t CaCO3/1000t
Mg-silicates
NP ~ 32 – 38
t CaCO3/1000t

K,Na-silicates 0 to 1 t CaCO3/1000t
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NEUTRALIZING POTENTIAL

Mineralogical Reactive Neutralization Potential
LAWRENCE AND SCHESKE, 1997 AND KARLSSON ET AL., 2018

NEUTRALIZING POTENTIAL

Sulphide Oxidation and Acid Neutralization

Encapsulation

FA C T O R S A F F E C T I N G S U L P H I D E O X I D AT I O N
Pyrite oxidation:
FeS2 + 4.5O2 + 2H2O → Fe(OH)3 + H+ + 2SO42Carbonate Dissolution:
Calcite (CaCO3) + H+ ↔ Ca2+ + HCO3Dolomite (CaMg(CO3)2) + 4H+ ↔ Ca2+ + Mg2+ + 2CO2(g) + 2H2O
Siderite (FeCO3) + ¼O2 + 2½H2O ↔ Fe(OH)3 + H+ + HCO3

Surface Area

Aluminosilicate Dissolution:
Calcium feldspar (CaAl2Si2O8) + 8 H+ ↔ Ca2+ + 2Al3+ + 2H4SiO4
Serpentine (Mg3(Si2O5)(OH)4) + 14 H+ ↔ 5.5 H2O + 24 Mg2+ + 17 H2SiO4
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NEUTRALIZING POTENTIAL

Neutralization Potential in Ekati Mine Waste Rock
Metasediment (median)
Sobek NP: 18 kg CaCO3/t
Carb NP: 2.3 kg CaCO3/t

1:1

Granite (median)
Sobek NP: 13 kg CaCO3/t
Carb NP: 2.3 kg CaCO3/t

Diabase (median)
Sobek NP: 12 kg CaCO3/t
Carb NP: 2.3 kg CaCO3/t
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NEUTRALIZING POTENTIAL

Sulphur Content in Ekati Mine Waste Rock

Metasediment (median) = 0.14%

Diabase (median) = 0.08%

Granite (median) = 0.01%
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NEUTRALIZING POTENTIAL

Key Questions
1.

What are the most important considerations and/or variables with respect to ENP?

2.

Can these considerations be quantified on a lithology-specific basis?

3.

Can the components of the ENP calculation be quantified, and can this quantification be
extrapolated to a wider dataset?
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NEUTRALIZING POTENTIAL

Study Design
• ENP, as defined by MEND (2009):
ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP
• Where:
nnNP: minerals that are not net neutralizing that contribute to
measured NP
UNP = Unavailable NP: the mineralogical portion of NP that is
physically occluded in field-scale, site conditions
IRNP = Insufficiently reactive NP: NP that is kinetically unable to
neutralize acidity at field rates
LSNP = Long-term, slowly reacting NP: NP that is kinetically limited
by reaction rates, but is able to sufficiently neutralize acidity in field
conditions
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NEUTRALIZING POTENTIAL

Study Design

Direct measurement methods not available (MEND, 2009)

• ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP
Best practice – interpretation of bulk NP (modified Sobek) with site-specific knowledge of:
1) Mineralogy
2) Mineral exposure
3) Neutralizing mineral reactivity
4) Rates of acid generation
and
“The effective NP can be measured empirically from the acid neutralization potential that is consumed
prior to the onset of acid drainage (pH <6). For example, effective NP prior to the onset of acid pH
drainage in a humidity cell or column can be calculated from the cumulative calcium
plus magnesium or sulphate released in drainage and precipitated in secondary minerals.”
(MEND 2009).
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NEUTRALIZING POTENTIAL

Effective Neutralization Potential Laboratory Study
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NEUTRALIZING POTENTIAL

Mineralogical Testing Program
Main Considerations:
1. Bulk mineralogy: abundances of
minerals that contribute to NP and
AP
2. Mineral liberation: physical
occlusion of minerals
3. Mineral grain size: differences in
grain size that can influence
reaction rates
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NEUTRALIZING POTENTIAL

Bulk Mineralogy

Granite

Metasediment
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NEUTRALIZING POTENTIAL

Mineralogical Sources of AP

Pyrite in metasediment

Misery WRSA MSD18-01 ~ 15 meters below ground surface
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NEUTRALIZING POTENTIAL

Mineralogical Sources of NP

ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP

Ca,Mg,Al-Silicates NP ~ 2 to 12 t CaCO3/1000t

Mg-silicates NP ~ 32 – 38 t CaCO3/1000t
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NEUTRALIZING POTENTIAL

ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP

Mineral Liberation

M E TA S E D I M E N T M I C R O P H O T O G R A P H S
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NEUTRALIZING POTENTIAL

ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP

Mineral Liberation

GRANITE MICROPHOTOGRAPHS
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NEUTRALIZING POTENTIAL

Kinetic Testing

ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP

E N T I R E D AT A S E T

46

NEUTRALIZING POTENTIAL

Kinetic Testing

ENP = Measured NP – (nnNP + UNP + IRNP) + LSNP

E N T I R E D AT A S E T

GRANITE AND DIABASE

METASEDIMENT
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NEUTRALIZING POTENTIAL

Revisiting Key Questions
1.

What are the most important considerations and/or variables with respect to ENP?
•

Mineralogy is the key variable that influences ENP

•

Grain size and temperature have a lesser effect on reaction rates, and have not demonstrated trends for
quantification in the ENP kinetic testing dataset (week 50)

2.

Can these considerations be quantified on a lithology specific basis?
•

Granite has negligible sulphide and carbonate content

•

Metasediment is the more relevant rock unit in the discussion of ENP

3.

Can the components of the ENP calculation be quantified, and can this quantification be extrapolated to
a wider dataset?
•

Yes
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NEUTRALIZING POTENTIAL

Mineralogical Composition
C O N T R I B U T I O N O F C A R B O N A T E A N D S I L I C AT E M I N E R A L O G Y

Silicate contribution to NP
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NEUTRALIZING POTENTIAL

Mineralogical Sources of NP
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NEUTRALIZING POTENTIAL

ENP and EAP Calculation - Methods

Neutralization
Potential

Acid Potential

Method
Modified Sobek NP

References
MEND 2009

Carbonate NP

MEND 2009

Mineralogical Carbonate
NP

MEND 2009

Mineralogical Sobek NP

Jambor et al. 2006, 2007

Reactive Mineralogical NP

Karlsson et al. 2018, Lawrence
and Scheske 1997

ENP – Kinetic Testing

MEND 2009

Total Sulphur AP

MEND 2009

Mineralogical Total
Sulphur AP

MEND 2009

EAP – Kinetic Testing

MEND 2009

Notes
Laboratory-measured bulk NP. React with hydrochloric acid at 20°C for 24 hours.
Calculated using total inorganic carbon content, according to the method in MEND (2009).
Uses mineral weight percentages for neutralizing carbonate minerals (calcite and dolomite) to
calculate carbonate NP.
Values should be similar to ABA carbonate NP where no iron/manganese carbonate minerals
are present.
Uses mineral weight percentages and the relative mineral NP of silicate minerals to calculate
mineralogical Sobek bulk NP.
This method serves as a check for bulk sample modified Sobek NP and provides an indication
of which minerals contribute to modified Sobek NPs.
Uses mineral weight percentages and a factor related to mineral reactivity to estimate reactive
mineralogical bulk NP. Note that Karlsson et al. (2018) only consider dissolving (carbonate)
and highly reactive minerals in their calculations of reactive mineralogical NP, which differs
from the approach in Lawrence and Scheske (1997) and herein.
Effective NP may be calculated by summing the total concentrations of calcium and
magnesium leached from a kinetic test before net acidity is generated. Cumulative alkalinity
loadings were also used to calculate ENP.
Bulk AP derived from laboratory-measured total sulphur concentrations, according to the
method in MEND (2009)
Uses mineral weight percentages for sulphide minerals to calculate mineralogical total
sulphur, which is then converted to AP using the method in MEND (2009).
Values should be similar to total sulphur AP.
Cumulative sulphate production rates are used to calculate the concentration of ABA total
sulphur leached from kinetic tests before net acidity is generated.
51

NEUTRALIZING POTENTIAL

Measured and Calculated Neutralization Potential Values
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NEUTRALIZING POTENTIAL

Contribution of Silicate Minerals to ENP
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NEUTRALIZING POTENTIAL

Effect of the talc/serpentine/smectite mineral grouping on Modified Sobek NP
• Modified Sobek NP well-correlated with both olivine/pyroxene and talc/serpentine/smectite content
o Largest discrepancies between calculated mineralogical Sobek NP values and measured Modified Sobek NP
values occur in samples with high talc/serpentine/smectite content

• Modified Sobek NP method:
o Samples are pulverized to minus 200 mesh (<74 μm)

o Associated reduction in mineral grain size (and therefore increase in reactivity) likely exaggerated in soft NP
minerals (e.g., serpentine, talc, and smectite) compared to harder NP minerals (e.g., olivine and pyroxene)
Talc

Serpentine
(Lizardite)

Smectite

Olivine
(Forsterite)

Pyroxene

Mohs Hardness

~1

~2.5

~1-2

~6-7

~6

NP (Jambor et al. 2007)

2

32

8

38

5

• Carbonates associated with soft minerals may also be affected
o Exaggerated decrease in grain size might artificially inflate fizz test rating
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NEUTRALIZING POTENTIAL

Correction for Influence of Mg-Silicate Minerals
KEY FINDINGS

1. Modified Sobek analyses overestimate NP for metasediment samples
containing elevated concentrations of Mg-silicate minerals
(talc/serpentine/smectite and olivine/pyroxene)
2. Magnesium can be reliably used as a proxy for Mg-silicate minerals in
metasediments
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NEUTRALIZING POTENTIAL

Scaling Results to Ekati Mine Dataset
E V A L U AT I O N O F M A G N E S I U M C O N T E N T

< 3.5% Mg

> 3.5% Mg
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NEUTRALIZING POTENTIAL

Acid Generation Potential of Metasediment and Mg Content
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NEUTRALIZING POTENTIAL

Determining Effective ENP/AP Ratios at the Ekati Mine

Pg HC-Pdef-10, NPR = 2.6

• Kinetic test samples in ENP
study dataset have not
achieved acidic conditions
• Relied on existing Ekati Mine
HCT dataset to evaluate the
long-term reactivity of
metasediment samples that
contain high concentrations of
Mg-rich minerals (Mg cutoff =
3.5%)

58

NEUTRALIZING POTENTIAL

Determining Effective ENP/AP Ratios at the Ekati Mine
• Carbonate NPR (calculated from TIC) does not
accurately predict long-term acid generation
potential
• Does not account for reactive silicate NP
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NEUTRALIZING POTENTIAL

Correlation Between Sobek NP and Calculated NP
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NEUTRALIZING POTENTIAL

Application of Correction Factor to Account for Mg-Silicates
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NEUTRALIZING POTENTIAL

Acid Generation Potential of Metasediment Samples
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NEUTRALIZING POTENTIAL

Implications of Work to Closure
• Study confirmed that the acid generation potential of granite and diabase is low
• Metasediment has a mixed potential for acid generation
o Represented by reactive silicate minerals

o Assumption that all metasediment is PAG is conservative

• Review of HCT dataset confirms that all samples that generated net acidity had total sulphur
concentrations greater than 0.14%
o All samples with total sulphur concentrations less than or equal to 0.14% did not generate net acidity

• Sufficient ENP to neutralize acid generation potential in samples containing less than 0.14% total
sulphur
• Results can be used to inform the decision-making process with respect to seepage source terms
used to develop final seepage water quality criteria
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NEUTRALIZING POTENTIAL

Remaining Uncertainties and Ongoing Work
• Limited mineralogical dataset – 18 samples
o Affects the confidence in the modified Sobek NP correction factor for metasediment, including both the actual factor
and choice between different calculations of mineralogical bulk NP to use

• Limited number of kinetic tests for metasediment samples with both (1) elevated talc/serpentine/smectite
relative to other metasediment and (2) acid generation potential classifications
o One historical metasediment HCT had an acid generation potential classification change where correction of
measured modified Sobek NP reconciled ABA and HCT results
o Kinetic testing is the only method by which ENP and EAP can be confirmed

• The extent and type of calcium and magnesium secondary mineral formation in the historical
Ekati HCT database are unknown
o Calculation of ENP using leachate results and comparison with measured NP suggests formation of
secondary calcium and/or magnesium minerals is taking place in some HCTs
o Affects assessment of ENP and EAP in the historical dataset – key input to ENP study results

• Kinetic testing program is ongoing under direction of Arctic
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CLOSURE CRITERIA WORKSHOP

Day 2 Agenda
Wednesday December 1
Time

Topic

Lead

8:45-9:00

Arrival (coffee and snacks will be provided)

9:00‐9:15

Introductions and recap from Day 1

WLWB

9:15‐10:45

Open Pit Objectives [OP1 to OP7]

Arctic

10:45‐11:00

Break

11:00‐11:45

Infrastructure Objectives [BI1 to BI4]

11:45‐13:00

Lunch

13:00‐14:30

Waste Rock Storage Areas Objectives [WR1 to WR5]

14:30‐14:45

Break

14:45‐15:30

Water Management Infrastructure Objectives [WM1 to WM5]

Arctic

15:45‐16:00

Review of Actions from the Day

Arctic

Arctic
Arctic
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CLOSURE CRITERIA WORKSHOP

Day 1 Recap
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OPEN PITS CLOSURE CRITERIA

Open Pit Closure Criteria
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OPEN PIT CLOSURE CRITERIA
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OPEN PIT CLOSUR CRITERIA

Open Pit Physical Characteristics Summary Information
Open Pit

Diameter (m)

Surface Area
(m2)

Depth (m)
Current

Volume (m3)

Closure

Current

Closure

Active Mine Development/Production
Pigeon

735

356,000

155

169

19,070,399

19,500,000

Sable

780

504,000

115

278

21,937,967

43,857,580

180

0

26,300,000

Future Development
Point

725

467,625

0

Mine Production Completed
Misery

770

664,248

150

150

41,706,000

41,706,000

Fox

890

855,980

332

332

69,300,000

69,300,000

Beartooth

490

170,460

205

205

8,800,000

8,800,000

Panda

695

327,140

315

315

38,000,000

38,000,000

Koala North

265

58,150

62

62

1,040,000

1,040,000

Koala

715

344,645

270

270

30,500,000

30,500,000

Lynx

515

167,600

120

120

6,608,500

6,608,500
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OPEN PIT CLOSURE CRITERIA

Rendering of Reclaimed Panda/Koala Open Pits
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OPEN PIT CLOSURE CRITERIA

Rendering of Reclaimed Panda/Koala Open Pits
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OPEN PIT CLOSURE CRITERIA

Open Pit Objectives and Proposed Criteria
ICRP3.1 ID

OP-1

OP-2

OP-3

OP-4

OP-5

OP-6

OP-7

Approved Closure Objective
Pit lake water quality is safe for people, wildlife and
aquatic life.

Proposed Closure Criteria
•
•

Surface water quality within pit lakes achieves closure water quality criteria, prior to hydrologic
connection to the downstream watershed.
Surface water quality in pit lake outflow and connector channels achieves closure water quality
criteria for a period of five (5) consecutive years after hydrologic connection is established.

There are no adverse effects to fish, fish habitat, wildlife
or people caused by water level changes during pit
flooding.

•
•

Facilitate the establishment of self-sustaining aquatic
ecosystems and fish habitat in pit lakes.

•

Build is per WLWB approved design.

Pit Lake outflow and connector channels are physically
stable to a provide safe and maintenance free flow of
water through the watershed.

•
•

Outflow and connector channels are built as per WLWB approved design.
No significant slumping, subsidence, or erosion occurring during the post-closure monitoring
period, as demonstrated by five (5) consecutive acceptable annual inspections by a geotechnical
engineer.

Safe egress from pit lakes is provided for wildlife and
humans to meet future use.

•
•

Pit ramps are left per approved design.
Littoral zones are built as per WLWB approved design.

Pit lakes are safe for fish passage.

•
•

Outflow and connector channels are built as per WLWB approved design.
Physical configuration of outflow and connector channels permits fish passage, as demonstrated
by inspection by Qualified Professional.

Physically stable pit walls and shorelines to limit risk of
failure impacting people, aquatic life and wildlife.

•
•

Pit walls and shorelines are consistent with WLWB approved design.
Five (5) consecutive acceptable annual inspections by a geotechnical engineer.

•

Pump flow rates and seasonal timing are maintained within limits of approved flooding plans.
Water levels in source lakes are maintained within acceptable limits, as outlined in the Flooding
Plan.
No wildlife/human injuries, mortalities caused by water level changes during pumping from
source lakes.
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned

OP-1

Park for now
General agreement

Pit lake water quality is safe for people, wildlife and aquatic life.
ID

Proposed Closure Criteria
• Surface water quality within pit lakes
achieves closure water quality criteria,
prior to hydrologic connection to the
downstream watershed.

OP-1

1.
2.
3.
4.

• Surface water quality in pit lake outflow
and connector channels achieves
closure water quality criteria for a period
of five (5) consecutive years after
hydrologic connection is established.

Work Plan to Reach Approved Closure Criteria
• Operational water balance/quality models will continue to be maintained to align with current Life of
Mine plan and will include predictions into closure at nodes representative of compliance locations in
closure.
• Develop and submit to WLWB a Pigeon Pit Flooding Plan, which will include for approval:
• source lake water licence application (OP 2),
• design of flooded pit configuration (OP-3, OP-5, OP-6) and
• proposed pit-specific closure water quality criteria (OP-1) [2022-2023].
• Develop and submit to the WLWB a Fox Pit Flooding Plan which will include for approval:
• design of flooded pit configuration (OP-3, OP-5, OP-6) [2022-2023].
• Implement RP2 – Panda/Koala Freshwater Cap Depth. Updated Panda/Koala pit water quality
modelling to confirm freshwater cap [2024-2025].
• Future ICRPs will incorporate research learnings.
• FCRP will include detailed closure designs for remaining individual pit lakes [Lynx, Sable,
Panda/Koala, Point] and propose for approval the quantitative closure water quality criteria specific
to each compliance location.
• FCRP will outline a monitoring program (locations, parameters, frequency) that aligns with closure
criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all necessary information?
Is it clear how the proposed measurement and monitoring will measure the success of selected closure activities in meeting the closure objectives?

73

OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now

OP-2

General agreement

There are no adverse effects to fish, fish habitat, wildlife or people caused by water level changes during pit flooding.
ID

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Develop and submit to WLWB a Pigeon Pit Flooding Plan, which will include for approval:
• source lake water licence application (OP 2),
• design of flooded pit configuration (OP-3, OP-5, OP-6) and
• proposed pit-specific closure water quality criteria (OP-1) [2022-2023].
• Develop and submit to WLWB a Fox Pit Flooding Plan (source lake is LLCF), which will
• Water levels in source lakes are maintained
include for approval:
within acceptable limits, as outlined in the
• design of flooded pit configuration (OP-3, OP-5, OP-6) [2022-2023].
Flooding Plan.
• FCRP will include pit flooding plan and apply for new water licences for remaining source lakes
[Ursula Lake, Lac du Sauvage].
• No wildlife/human injuries, mortalities caused by • FCRP will outline monitoring programs (locations, parameters, frequency) that align with pit
water level changes during pumping from
flooding plan.
source lakes.
• Pump flow rates and seasonal timing are
maintained within limits of approved flooding
plans.

OP-2

1.
2.
3.
4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now
General agreement

OP-3
Facilitate the establishment of self-sustaining aquatic ecosystems and fish habitat in pit lakes.
ID

OP-3

1.
2.
3.
4.

Proposed Closure Criteria

• Build is per WLWB approved
design.

Work Plan to Reach Approved Closure Criteria
• Advance pit-specific engineering design (conceptual) for Beartooth Pit as the best candidate for
littoral zones. Present in Annual Progress Report [2022-2023].
• Develop and submit to WLWB a Pigeon Pit Flooding Plan, which will include for approval:
• source lake water licence application (OP 2),
• design of flooded pit configuration (OP-3, OP-5, OP-6) and
• proposed pit-specific closure water quality criteria (OP-1). [2022-2023].
• Develop and submit to WLWB a Fox Pit Flooding Plan (source lake is LLCF), which will include for
approval:
• design of flooded pit configuration (OP-3, OP-5, OP6) [2022-2023].
• Advance pit-specific engineering designs (conceptual) that achieve the objective though means
appropriate to each pit lake for inclusion in next version of CRP [2025-2026].
• FCRP will include detailed closure designs for remaining individual pit lakes for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now
General agreement

OP-4

Pit Lake outflow and connector channels are physically stable to a provide safe and maintenance free flow of water through the
watershed.
ID

OP-4

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Outflow and connector channels are built • Pit lake outflow and connector channel designs incorporated into tasks outlined for OP-3 above.
as per WLWB approved design.
• Preliminary erosional framework will be developed and included in ICRP 3.1 [2021].
• Develop a numerical erosion model to develop quantitative erosion rate criteria for qualitative
• No significant slumping, subsidence, or
descriptions for each landform [2022-2023].
erosion occurring during the post-closure
• Model erosion rates under predicted closure conditions and determine the erosional performance of
monitoring period, as demonstrated by
each closure landform [include in next version of CRP].
five (5) consecutive acceptable annual
• FCRP will include a final erosional framework for approval.
inspections by a geotechnical engineer.
• FCRP will define an inspection program that will document and evaluate erosion against the
framework.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now

OP-5

General agreement

Safe egress from pit lakes is provided for wildlife and humans to meet future use.
ID

Proposed Closure Criteria
• Pit ramps are left per approved design.

OP-5

1.
2.
3.
4.

• Littoral zones are built as per WLWB
approved design.

Work Plan to Reach Approved Closure Criteria
• Egress incorporated into tasks outlined for OP-3 above.
• Advance pit-specific engineering designs (conceptual) for inclusion in next version of CRP
[2025-2026].
• FCRP will include detailed closure designs for remaining individual pit lakes for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now

OP-6

General agreement

Pit lakes are safe for fish passage.
ID

Proposed Closure Criteria
• Outflow and connector channels are built as
per WLWB approved design.

OP-6

1.
2.
3.
4.

• Physical configuration of outflow and
connector channels permits fish passage, as
demonstrated by inspection by Qualified
Professional.

Work Plan to Reach Approved Closure Criteria
• Fish passage incorporated into tasks outlined for OP-3 above.
• Advance pit-specific engineering designs (conceptual) for inclusion in next version of CRP
[2025-2026].
• FCRP will include detailed closure designs for remaining individual pit lakes for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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OPEN PIT CLOSURE CRITERIA

Alignment
Not aligned
Park for now

OP-7

General agreement

Physically stable pit walls and shorelines to limit risk of failure impacting people, aquatic life and wildlife.
ID

OP-7

1.
2.
3.
4.

Proposed Closure Criteria
• Pit walls and shorelines are consistent with
WLWB approved design.
• Five (5) consecutive acceptable annual
inspections by a geotechnical engineer.

Work Plan to Reach Approved Closure Criteria
• Pit wall and shoreline stability incorporated into tasks outlined for OP-3 above.
• Advance pit-specific engineering designs (conceptual) for inclusion in next version of CRP [20252026].
• FCRP will include detailed closure designs for remaining individual pit lakes for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Buildings and Infrastructure Closure Criteria
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Main Camp Pad Infrastructure
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Panda/Koala/Koala North Pad Infrastructure
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Misery Camp Pad Infrastructure
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Buildings and Infrastructure Objectives and Proposed Criteria
ICRP3.1 ID

BI-1

Approved Closure Objective
Buildings and infrastructure not selected for
removal and remediation remaining post-closure
are safe for people and wildlife in alignment with
SW-1.

Proposed Closure Criteria
•
•

•

BI-2

Disturbed areas are reclaimed to encourage
desired wildlife movement and cultural use in
alignment with SW-1 and SW-2.

BI-3

Disturbed areas are physically stable to maintain
safe conditions for people and wildlife.

•

BI-4

•

Landscape features (shape and vegetation)
•
match aesthetics of the surrounding natural area,
are suitable for cultural uses and contribute to the
restoration of wildlife use and caribou movement.

Decommissioning is completed in accordance with the WLWB
approved Decommissioning Plan (see SW-1).
Confirmation that all potentially hazardous materials have been
removed to an approved disposal facility or treated onsite as
per the RAP and CCME 2008 Guidelines (see SW-3).
SW-1 criteria will be used to ensure approved End Land Use
Plan considered wildlife movement.
SW-2 criteria will be used for wildlife in areas previously
disturbed with Buildings and Infrastructure.
Erosional performance is consistent with the Erosional
Framework as demonstrated by five (5) successive acceptable
annual inspections by a geotechnical engineer.
See Criteria developed for BI-1 through BI-3, and SW-1 through
SW-3.
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Alignment
Not aligned
Park for now

BI-1

General agreement

Buildings and infrastructure not selected for removal and remediation remaining post-closure are safe for people and wildlife in
alignment with SW-1.
ID

BI-1

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Decommissioning is completed in accordance
with the WLWB approved Decommissioning
Plan and (see SW-1).

• Future versions of CRP will maintain a list of mine elements identified for decommissioning.
• FCRP will include a decommissioning plan for approval that includes all mine elements listed
for decommissioning.
• FCRP will include an inspection program that will document implementation of the
decommissioning plan.

• Confirmation that all potentially hazardous
materials have been removed to an approved
disposal facility or treated onsite as per the
RAP and CCME 2008 Guidelines (see SW-3).

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Alignment
Not aligned

BI-2

Park for now
General agreement

Disturbed areas are reclaimed to encourage desired wildlife movement and cultural use in alignment with SW-1 and SW-2.
ID

BI-2

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• SW-1 criteria will be used to ensure approved
End Land Use Plan considered wildlife
movement.

• Implement RP1 – Wildlife Safety and associated community engagement:
• Restart TKEG group to include input from both community Elders and Youth;
• Site-based Caribou Engagement Workshop [fall 2022];
• Continued wildlife camera monitoring;
• Continued behavioural surveys;
• Preliminary design for WRSAs and roads [after above workshop]; and
• Presentation of design to TKEG and community groups.
• Incorporate research learnings into future versions of CRP.
• FCRP will include detailed closure specifications for approval related to safe wildlife movement for
road segments and disturbed areas
• A wildlife monitoring program will be in accordance with SW-2.

• SW-2 criteria will be used for wildlife in areas
previously disturbed with Buildings and
Infrastructure.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Alignment
Not aligned

BI-3

Park for now
General agreement

Disturbed areas are physically stable to maintain safe conditions for people and wildlife.
ID

BI-3

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Erosional performance is consistent with the
Erosional Framework as demonstrated by five
(5) successive acceptable annual inspections
by a geotechnical engineer.

• Preliminary erosional framework will be developed and included in ICRP 3.1 [2021].
• Develop a numerical erosion model to develop quantitative erosion rate criteria for qualitative
descriptions for each landform [2022-2023].
• Model erosion rates under predicted closure conditions and determine the erosional performance of
each closure landform [include in next version of the CRP].
• FCRP will include a final erosional framework for approval.
• FCRP will define an inspection program that will document and evaluate erosion against the
framework.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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BUILDINGS AND INFRASTRUCTURE CLOSURE CRITERIA

Alignment
Not aligned

BI-4

Park for now
General agreement

Landscape features (shape and vegetation) match aesthetics of the surrounding natural area, are suitable for cultural uses
and contribute to the restoration of wildlife use and caribou movement.
ID
BI-4

1.
2.
3.
4.

Proposed Closure Criteria
• See Criteria developed for BI-1 through BI-3,
and SW-1 through SW-3.

Work Plan to Reach Approved Closure Criteria
• See plans developed for BI-1 through BI-3, and SW-1 through SW-3.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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EROSSIONAL FRAMEWORK

Ekati Mine Erosional Framework (Template)
Purpose
• Erosion rates from natural and rehabilitated landforms can vary greatly from site to site, as
can the risk it presents the site.
• Current absence of specific regulatory requirements for erosion criteria (i.e., an erosion
rate, depth, or other metric),
• A proposed framework for assessing erosion has been developed for Ekati, with the
primary intent to:
oProvide guidance as to what differing erosion rates mean in terms of performance and
help define acceptable erosion criteria in the form of erosion rates.
oDevelop provisional erosion classifications for Ekati to create erosion criteria based on
technical literature, site-specific data and experience with other sites.
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EROSSIONAL FRAMEWORK

Methodology
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EROSIONAL FRAMEWORK

Example Classification Descriptions
Very Low Classification
“Generally, a very low classification applies to landforms where erosion is likely due to interrill
and aeolian (wind) processes and possibly limited rilling.”
“The impacts of erosion in this case are limited, as the erosion rate is only marginally greater
than the soil formation rate through dust deposition, material weathering, and organic
deposition.”
“At these rates, sediment control measures are not required and no significant impacts to
surface water receptors are anticipated. The maintenance required on the landform during
the short- or long-term is expected to be minimal. Given that the rate of erosion is only
marginally greater than soil formation, no effect on landform performance is anticipated.”
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EROSIONAL FRAMEWORK

Model Input Parameterization
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EROSIONAL FRAMEWORK

Develop Bookend Ranges
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EROSIONAL FRAMEWORK

Model Results
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EROSIONAL FRAMEWORK

Visual Application of Model Results
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EROSIONAL FRAMEWORK

Proposed Plan
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EROSIONAL FRAMEWORK

Proposed Plan Continued
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EROSIONAL FRAMEWORK

Proposed Studies for the Development of the Erosional Framework
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EROSIONAL FRAMEWORK

Proposed Studies for the Development of the Erosional Framework Continued
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WASTE ROCK STORAGE AREAS CLOSURE CRITERIA

Waste Rock Storage Areas Closure Criteria
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WRSAs CLOSURE CRITERIA

Operational Status
P/K/B: complete
CKRSA: active
Fox: complete
Sable: active
Pigeon: active
Misery: active
Lynx: active
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WASTE ROCK STORAGE AREAS CLOSURE CRITERIA

Waste Rock Storage Areas Objectives and Proposed Criteria
ICRP3.1 ID
WR-1

Approved Closure Objective
Seepage water quality from WRSAs is safe for
people, terrestrial, and aquatic ecosystems.

Proposed Closure Criteria
• Material is placed in accordance with WLWB approved design.
• Completed WRSA landforms are consistent with WLWB approved design.
• Seepage achieves WLWB approved closure water quality criteria for a period of
five (5) consecutive years.

WR-2

WR-3

Waste rock and cover material is physically
stable to maintain the functionality of the
WRSAs.

• Material is placed in accordance with WLWB approved design.

WRSAs are physically stable and safe for
wildlife and people in alignment with SW-1 and
SW-2.

• SW-1 criteria will be used to ensure approved End Land Use Plan considers wildlife
movement.

• Completed WRSA landforms are consistent with WLWB approved design.
• The performance of each WRSA is consistent with the Erosional Framework, as
demonstrated by five (5) successive acceptable annual inspections by Qualified
Professional.

• SW-2 criteria will be used for wildlife in areas previously disturbed by WRSAs.
• WRSAs with WLWB approved design are constructed according to design intent.
• WRSAs meet required factor of safety.
• Five (5) successive acceptable annual inspections by a geotechnical engineer.

WR-4

Landfill materials are isolated from the
environment.

• The as-built landfill cover, including thickness meets WLWB approved design criteria.
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WASTE ROCK STORAGE AREAS CLOSURE CRITERIA

Alignment
Not aligned

WR-1

Park for now
General agreement

Seepage water quality from WRSAs is safe for people, terrestrial, and aquatic ecosystems.
ID

Proposed Closure Criteria
• Material is placed in accordance with
WLWB approved design.
• Completed WRSA landforms are
consistent with WLWB approved design.

WR-1

1.
2.
3.
4.

• Seepage achieves WLWB approved
closure water quality criteria for a period
of five (5) consecutive years.

Work Plan to Reach Approved Closure Criteria
• Operational seepage monitoring programs and response framework will continue in accordance
with WROMP.
• Implement RP 4 – Pigeon Waste Rock Storage Area Closure Cover:
• Humidity cell testing of metasediments [2022].
• Implement RP 5 – Waste Kimberlite Seepage [on-going].
• Develop and submit to WLWB a Misery WRSA Final Plan, including proposed closure water
quality criteria [2025].
• Next version of CRP will include updated WRSA Risk Assessment Framework (WRAF) that
incorporates metasediment containing WRSAs – Misery excluded [2025-2026].
• Future versions of CRP will incorporate research learnings.
• Future versions of CRP will include a preliminary list of closure compliance locations.
• FCRP will include a final list of compliance locations and propose quantitative closure water
quality criteria for each location for approval.
• FCRP will outline a monitoring program (locations, parameters, frequency) that aligns with
closure criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all necessary information?
Is it clear how the proposed measurement and monitoring will measure the success of selected closure activities in meeting the closure objectives?
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Alignment
Not aligned
Park for now

WR-2

General agreement

Waste rock and cover material is physically stable to maintain the functionality of the WRSAs.
ID

Proposed Closure Criteria
• Material is placed in accordance with
WLWB approved design.
• Completed WRSA landforms are
consistent with WLWB approved design.

WR-2

1.
2.
3.
4.

• The performance of each WRSA is
consistent with the Erosional Framework,
as demonstrated by five (5) successive
acceptable annual inspections by
Qualified Professional.

Work Plan to Reach Approved Closure Criteria
• Preliminary erosional framework will be developed and included in ICRP 3.1 [2021].
• Develop a numerical erosion model to develop quantitative erosion rate criteria for
qualitative descriptions for each landform [2022-2023].
• Model erosion rates under predicted closure conditions and determine the erosional
performance of each closure landform [include in next version of CRP].
• Implement RP 4 – Pigeon Waste Rock Storage Area Closure Cover; and RP 7
Kimberlite Waste Rock and Coarse Processed Kimberlite Vegetation Physical
Stabilization.
• Future versions of CRP will identify higher risk/priority areas.
• FCRP will include a final erosional framework for approval.
• FCRP will define an inspection program that will document and evaluate erosion against the
framework.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment
Not aligned

WR-3

Park for now
General agreement

WRSAs are physically stable and safe for wildlife and people in alignment with SW-1 and SW-2.
ID

Proposed Closure Criteria
• SW-1 criteria will be used to ensure approved End Land
Use Plan considers wildlife movement.
• SW-2 criteria will be used for wildlife in areas previously
disturbed by WRSAs.

WR-3

Work Plan to Reach Approved Closure Criteria
• Develop and submit to WLWB a Misery WRSA Final Plan, including detailed
closure design [2025].
• FCRP will include detailed closure designs for each WRSA.
• FCRP will define an inspection program that will document physical stability.

• WRSAs with WLWB approved design are constructed
according to design intent.
• WRSAs meet required factor of safety.
• Five (5) successive acceptable annual inspections by a
geotechnical engineer.

1.
2.
3.
4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment
Not aligned
Park for now

WR-4

General agreement

Landfill materials are isolated from the environment.
ID
WR-4

1.
2.
3.
4.

Proposed Closure Criteria
• The as-built landfill cover, including thickness
meets WLWB approved design criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?

Work Plan to Reach Approved Closure Criteria
• FCRP will include closure specifications for cover materials for approval.
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Alignment
Not aligned
Park for now

WR-5

General agreement

Landscape features (shape and vegetation) match aesthetics of the surrounding natural area, are suitable for cultural uses,
and contribute to the restoration of wildlife use and caribou movement.
ID

Proposed Closure Criteria
• Each of WR-1 through WR-4 criteria
are achieved.

WR-5

1.
2.
3.
4.

Work Plan to Reach Approved Closure Criteria
• Implement RP1 – Wildlife Safety and associated community engagement:
• Restart TKEG group to include input from both community Elders and Youth;
• Site-based Caribou Engagement Workshop [fall 2022];
• Continued wildlife camera monitoring;
• Continued behavioural surveys;
• Preliminary design for WRSAs and roads [after above workshop]; and
• Presentation of design to TKEG and community groups.
• Incorporate research learnings into future versions of CRP.
• Develop and submit to WLWB a Misery WRSA Final Plan, including incorporation of any
wildlife movement features into detailed closure design [2025].
• FCRP will include detailed closure designs for any wildlife movement features at individual
WRSAs.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Water Management Infrastructure Closure Criteria
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Water Management Objectives and Proposed Criteria
ICRP3.1 ID

Approved Closure Objective

Proposed Closure Criteria

Water and sediment quality at water
management infrastructure is safe for people,
wildlife and aquatic life.

• Surface water quality achieves closure criteria for a period of five (5) successive years
post closure.
• Sediment quality in water management infrastructure is comparable to that of the
downstream watershed.

WM-2

Reclamation is in accordance with Fisheries Act
Authorizations, where applicable.

• Reclamation is in accordance with the Fisheries Act Authorizations, where applicable.

WM-3

Diversion channels, breaches and dikes
remaining at closure are physically stable to
provide safe and maintenance free flow of
water through the watershed.

• Build is per WLWB approved design.
• Erosional performance of channels, breaches and dikes is consistent with the Erosional
Framework, as demonstrated by five (5) successive acceptable annual inspections by a
geotechnical engineer.

Water management structures remaining at
closure, such as Panda Dam, are physically
stable for the safety of people, wildlife and
aquatic life.

• Water management structures with approved design plans are constructed according to
design intent, CDA guidance (2013) or as determined by detailed risk assessment. Sign off
by a Qualified Professional.
• Erosional performance of channels, breaches and dikes is consistent with the Erosional
Framework, as demonstrated by five (5) successive acceptable annual inspections by a
geotechnical engineer.

Water management infrastructure is safe for
wildlife, people, fish and other aquatic life.

• Criteria are achieved for WM-1 through WM-4.

WM-1

WM-4

WM-5
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Alignment
Not aligned
Park for now

WM-1

General agreement

Water and sediment quality at water management infrastructure is safe for people, wildlife and aquatic life.
ID

WM-1

1.
2.
3.
4.

Proposed Closure Criteria
• Surface water quality achieves closure
criteria for a period of five (5) successive
years post closure.
• Sediment quality in water management
infrastructure is comparable to that of the
downstream watershed.

Work Plan to Reach Approved Closure Criteria
• Future versions of CRP will include a preliminary list of closure compliance
locations.
• FCRP will include a final list of compliance locations and propose quantitative closure
water quality criteria for each location for approval.
• FCRP will outline a monitoring program (locations, parameters, frequency) that aligns
with closure criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now
General agreement

WM-2
Reclamation is in accordance with Fisheries Act Authorizations, where applicable.
ID
WM-2

1.
2.
3.
4.

Proposed Closure Criteria
• Reclamation is in accordance with the
Fisheries Act Authorizations, where
applicable.

Work Plan to Reach Approved Closure Criteria
• Reclaim King Pond as outlined in Fisheries Act Authorization File SC00028.
• Keep Board informed regarding discussions with DFO.
• Receive sign-off from DFO.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned

WM-3

Park for now
General agreement

Diversion channels, breaches and dikes remaining at closure are physically stable to provide safe and maintenance free flow
of water through the watershed.
ID

Proposed Closure Criteria
• Build is per WLWB approved design.

WM-3

1.
2.
3.
4.

• Erosional performance of channels,
breaches and dikes is consistent with the
Erosional Framework, as demonstrated
by five (5) successive acceptable annual
inspections by a geotechnical engineer.

Work Plan to Reach Approved Closure Criteria
• Preliminary erosional framework will be developed and included in ICRP 3.1 [2021].
• Develop a numerical erosion model to develop quantitative erosion rate criteria for qualitative
descriptions for each landform [2022-2023].
• Model erosion rates under predicted closure conditions and determine the erosional performance
of each closure landform [include in next version of the CRP].
• FCRP will include a final erosional framework for approval.
• FCRP will include detailed geotechnical designs for each element.
• FCRP will define an inspection program that will document geotechnical stability and evaluate
erosion against the framework.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment
Not aligned
Park for now

WM-4

General agreement

Water management structures remaining at closure, such as Panda Dam, are physically stable for the safety of people,
wildlife and aquatic life.
ID

WM-4

Proposed Closure Criteria
• Water management structures with approved design plans are
constructed according to design intent, CDA guidance (2013) or as
determined by detailed risk assessment. Sign off by a Qualified
Professional.

Work Plan to Reach Approved Closure Criteria
• FCRP will include detailed closure designs for the Panda dam.
• FCRP will outline an inspection program in accordance with CDA
guidelines.

• Erosional performance of channels, breaches and dikes is consistent
with the Erosional Framework, as demonstrated by five (5) successive
acceptable annual inspections by a geotechnical engineer.

1.
2.
3.
4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment
Not aligned
Park for now

WM-5

General agreement

Water management infrastructure is safe for wildlife, people, fish and other aquatic life.
ID
WM-5

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Criteria are achieved for WM-1 through WM-4. • See plans developed for WM-1 through WM-4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Day 3 Agenda
Thursday December 2
Time

Topic

Lead

8:45-9:00

Arrival (coffee and snacks will be provided)

9:00‐9:15

Introductions and recap from Day 2

WLWB

9:15‐10:30

LLCF Objectives [LLCF1 to LLCF6]

Arctic

10:30‐10:45

Break

10:45‐11:45

Site Wide Objectives [SW1 to SW10]

11:45‐13:00

Lunch

13:00‐13:30

Site Wide Objectives [SW1 to SW10]

Arctic

13:30-14:30

Address Parking Lot Items

Arctic

14:30‐14:45

Break

14:45-15:15

Address Parking Lot Items

Arctic

15:15‐15:45

Review of Actions from the Workshop
Discuss potential option for public review in advance of submission Version 3.1 of the CRP

Arctic

15:45‐16:00

Review of Actions from the Day

Arctic

Arctic
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Day 2 Recap
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Long Lake Containment Facility Closure Criteria
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LONG LAKE CONTAINMENT FACILITY CLOSURE CRITERIA

MAP 5.6-1, ICRP V3.0
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LONG LAKE CONTAINMENT FACILITY CLOSURE CRITERIA

LLCF Objectives and Proposed Criteria
ICRP3.1 ID

Approved Closure Objective

Proposed Closure Criteria

LLCF-1

Water quality is protective of people, wildlife and aquatic life.

• LLCF and downstream watershed surface water quality achieves closure
criteria for a period of five (5) successive years post-closure.

LLCF-2

Connectivity is established between Cell E of the LLCF and
Leslie Lake to allow for safe fish passage.

• Build is per WLWB approved design.

Fine processed kimberlite surfaces are physically stable to
limit dust sources and erosion.

• Build is per WLWB approved design.
• The performance of the LLCF cover is consistent with the Erosional Framework,
with no significant slumping, subsidence, or erosion occurring, as determined by
a Qualified Professional.
• Air quality achieves WLWB approved closure criteria, specific to the LLCF for a
period of five (5) successive years.

LLCF-4

Wildlife and people can safely move within the reclaimed
LLCF areas, in alignment with SW-1 and SW-2 and will not be
deterred by the design of the LLCF.

• Build is per WLWB design.
• Unless intended by approved design, the LLCF cover does not create barriers
to wildlife movement within the LLCF.
• PK and LLCF structures are geotechnically stable as determined by a Qualified
Professional.

LLCF-5

Vegetation on the LLCF is safe for consumption by wildlife or
humans.

• Observed tissue metals concentrations from vegetation growing on the LLCF
are below thresholds established based on the site-wide risk assessment
(considering consumption by wildlife and humans) and agreed end land use.

Landscape features (shape and vegetation) match aesthetics
of the surrounding natural area, are suitable for cultural uses
and contribute to the restoration of wildlife use and caribou
movement.

• Build is as per WLWB approved design.
• PK and LLCF structures are geotechnically stable as determined by a Qualified
Professional.

LLCF-3

LLCF-6
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Alignment

Not aligned

LLCF-1

Park for now
General agreement

Water quality is protective of people, wildlife and aquatic life.
ID

Proposed Closure Criteria
• LLCF and downstream
watershed surface water quality
achieves closure criteria for a
period of five (5) successive
years post-closure.

LLCF-1

1.
2.
3.
4.

Work Plan to Reach Approved Closure Criteria
• Operational water balance/quality models will continue to be maintained and updated to align
with current Life of Mine plan and will include predictions into closure at nodes representative
of compliance locations in closure.
• Implement RP8 – LLCF Stabilization Cover [on-going].
• Future versions of CRP will incorporate research learnings.
• Implement RP9 – LLCF Water Quality. Update load balance model to incorporate latest site
understanding of: stabilization cover design, FPK source terms, and permafrost aggradation
[for FCRP].
• FCRP will include detailed closure designs for LLCF cover, drainage channels, spillways, and
outlet dam breach.
• FCRP will propose quantitative closure water quality criteria specific to LLCF for approval.
• FCRP will outline a monitoring program (locations, parameters, frequency) that aligns with
closure criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now
General agreement

LLCF-2

Connectivity is established between Cell E of the LLCF and Leslie Lake to allow for safe fish passage.
ID
LLCF-2

1.
2.
3.
4.

Proposed Closure Criteria
• Build is per WLWB approved design.

Work Plan to Reach Approved Closure Criteria
• See plans developed for WM-1 through WM-4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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LONG LAKE CONTAINMENT FACILITY CLOSURE CRITERIA

LLCF-3

Not aligned
Park for now

Fine processed kimberlite surfaces are physically stable to limit dust sources and erosion.
ID

Proposed Closure Criteria
• Build is per WLWB approved design.
• The performance of the LLCF cover is
consistent with the Erosional
Framework, with no significant
slumping, subsidence, or erosion
occurring, as determined by a
Qualified Professional.

LLCF-3

• Air quality achieves WLWB approved
closure criteria, specific to the
LLCF for a period of five (5)
successive years.

General agreement

Work Plan to Reach Approved Closure Criteria
• Preliminary erosional framework will be developed and included in ICRP 3.1 [2021].
• Develop a numerical erosion model to develop quantitative erosion rate criteria for qualitative
descriptions for each landform [2022-2023].
• Model erosion rates under predicted closure conditions and determine the erosional performance of
each closure landform [include in next version of the CRP].
• Implement RP8 – LLCF Stabilization Cover. [on-going]:
• Kugluktuk TK Research Project;
• Mycorrhizae trials;
• Drainage channel trials;
• Stabilization of lowlands;
• Organic matter incorporation trials;
• Rock and cover combination trials;
• Surface roughening;
• Glacial till topdressing trial; and
• Plant species trial.
• Future ICRPs will incorporate research learnings.
• FCRP will include a final erosional framework for approval.
• FCRP will define an inspection program that will document and evaluate erosion against the
framework.

1. Are the proposed criteria consistent with the Closure Guidelines?
2. Will the final criteria be developed in an appropriate timeframe?
3. Does the Criteria Work Plan include the steps to collect all necessary information?
4. Is it clear how the proposed measurement and monitoring will measure the success of selected closure activities in meeting the closure objectives?
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Alignment

Not aligned
Park for now

LLCF-4

General agreement

Wildlife and people can safely move within the reclaimed LLCF areas, in alignment with SW-1 and SW-2 and will not be
deterred by the design of the LLCF.
ID

Proposed Closure Criteria
• Build is per WLWB design.

LLCF-4

• Unless intended by approved design, the LLCF
cover does not create barriers to wildlife
movement within the LLCF.

Work Plan to Reach Approved Closure Criteria
• Implement RP8 – LLCF Stabilization Cover.
• Future versions of CRP will incorporate research learnings.
• FCRP will include detailed closure designs for any wildlife movement features within
the LLCF.
• A wildlife monitoring program will be in accordance with SW-2.

• PK and LLCF structures are geotechnically stable
as determined by a Qualified Professional.

1.
2.
3.
4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now

LLCF-5

General agreement

Vegetation on the LLCF is safe for consumption by wildlife or humans.
ID

LLCF-5

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Observed tissue metals concentrations
• FCRP will include an update to the 2006 Risk Assessment.
from vegetation growing on the LLCF are • The updated Risk Assessment will include a review of assumptions made in the 2006 Risk
below thresholds established based on
Assessment and revise accordingly [assumptions were last reviewed in 2016] e.g., species
the site-wide risk assessment
present at closure, updated guidelines etc.
(considering consumption by wildlife and • FCRP will include quantitative thresholds for acceptable tissue metals concentrations for
humans) and agreed end land use.
approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now
General agreement

LLCF-6

Landscape features (shape and vegetation) match aesthetics of the surrounding natural area, are suitable for cultural uses and
contribute to the restoration of wildlife use and caribou movement.
ID
LLCF-6

1.
2.
3.
4.

Proposed Closure Criteria
• Build is as per WLWB approved design.

Work Plan to Reach Approved Closure
Criteria
• See plans developed for SW-1 and SW-2.

• PK and LLCF structures are geotechnically stable as determined by a Qualified Professional.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Site Wide Closure Criteria
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•
•
•
•

10 open pits
4 underground mines
7 waste rock storage areas
5 processed
kimberlite containment areas
• Roads
• Water management infrastructure
• Buildings and infrastructure
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Site Wide Objectives and Proposed Criteria
ICRP3.1 ID

Approved Closure Objective

SW-1

Traditional knowledge and community expectations for future human and wildlife, land and water use have been considered and
incorporated in closure planning.

SW-2

Reclaimed mine site is physically stable and safe for use by wildlife and people.

SW-3

Contamination of soils does not present a human or ecological health risk.

SW-4

Archaeological sites are protected.

SW-5

Reclamation activities promote a self-sustaining cover of native vegetation except where an alternative cover is required to achieve specific
closure objectives for specific components.

SW-6

Populations of non-native species are not self-sustaining.

SW-7

Surface drainage patterns are connected to ensure safe and maintenance free flow of water through the watershed.

SW-8

Dust is safe to wildlife, people, aquatic and terrestrial ecosystems, and wildlife habitat.

SW-9

Landscape features (shape and vegetation) match aesthetics of the surrounding natural area, are suitable for cultural uses and contribute to
the restoration of wildlife use and caribou movement.

SW-10

Water and sediment quality is safe for people, wildlife, fish and other aquatic life in receiving water bodies inclusive of Lac de Gras, King
Pond Settling Facility, Two Rock Sedimentation Pond, Leslie Lake, Lac du Sauvage and Cujo Lake.
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Alignment

Not aligned
Park for now
General agreement

SW-1

Traditional knowledge and community expectations for future human and wildlife, land and water use have been considered
and incorporated in closure planning.
ID

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

SW-1

• Community expectations and TK received are
considered, and where practicable,
incorporated into the End Land Use Plan.t
Plan and consistent with the Mackenzie Valley
Land and Water Board (MVLWB) Closure and
Reclamation Guidelines (2013).

• Engage communities, including through Traditional Knowledge Elders Group (TKEG),
related to future land use
• Implement topic-specific community engagement through reclamation research
(e.g., RP1 – Wildlife Safety, and RP 8 – Long Lake Containment Facility Stabilization
Cover).
• Incorporate research learnings into future ICRPs.
• Develop an End Land Use Plan through engagement with communities. Draft to be
included with the next version of the ICRP, and final version to be included with the
FCRP.
• FCRP will outline understanding of community expectations for future land use, and
how TK has been incorporated into the closure plan.

• Community expectations and TK received are
considered, and where practicable,
incorporated into the End Land Use Plan.

1.
2.
3.
4.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now

SW-2

General agreement

Reclaimed mine site is physically stable and safe for use by wildlife and people.
ID

SW-2

1.
2.
3.
4.

Proposed Closure Criteria

• Criteria for the following componentspecific criteria are met:
• OP-7
• WR-3
• WM-4
• BI-3.

Work Plan to Reach Approved Closure Criteria

• Implement RP1 – Wildlife Safety and associated community engagement.
• Restart TKEG group to include input from both community Elders and Youth
• Site-based Caribou Engagement Workshop [fall 2022]
• Continued wildlife camera monitoring
• Continued behavioural surveys
• Preliminary design for WRSAs and roads [after above workshop]
• Presentation of design to TKEG and community groups
• Incorporate research learnings into future ICRPs.
• FCRP will include criteria for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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Alignment

Not aligned
Park for now

SW-3

General agreement

Contamination of soils does not present a human or ecological health risk.
ID

SW-3

1.
2.
3.
4.

Proposed Closure Criteria
• The CCME agricultural standards for soil
remediation (CCME 2008) are met, or safety is
demonstrated through completion of a detailed risk
assessment.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?

Work Plan to Reach Approved Closure Criteria
• Operational tracking of spills and clean-up
• Environmental Site Assessment will be conducted to support preparation of
FCRP [2025]
• FCRP will identify specific areas requiring hydrocarbon remediation and
associated quantitative remediation standards for approval.
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Alignment

Not aligned
Park for now

SW-4

General agreement

Archaeological sites are protected.
ID

SW-4

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Archaeological and heritage resources are
• Maintain catalogue of archaeological sites.
avoided or potential effects are mitigated where • Ensure closure designs are protective of sites during the implementation of
necessary.
reclamation and closure activities.
• FCRP will include criteria for approval.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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SITE WIDE CLOSURE CRITERIA

Not aligned
Park for now

SW-5

General agreement

Reclamation activities promote a self-sustaining cover of native vegetation except where an alternative cover is required to
achieve specific closure objectives for specific components.
ID

SW-5

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Vegetation used in active revegetation is
selected from a list of suitable species
that has been developed for the site.

• Implement RP8 – Long Lake Containment Facility Stabilization Cover [on-going]:
• Kugluktuk TK Research Project;
• Mycorrhizae trials;
• Stabilization of lowlands;
• Organic matter incorporation trials;
• Rock and cover combination trials;
• Surface roughening;
• Glacial till topdressing trial; and
• Plant species trial.
• A preliminary list of suitable species for use in active seeding will be included in the next version
of the CRP.
• FCRP will include criteria for approval, along with:
• final approved list of suitable species for use in active seeding.
• identification of priority areas for active seeding.
• defined monitoring program that will document vegetation succession.

• Vegetation growth is progressing to a
self-sustaining cover of native species,
as determined by a Qualified
Professional.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all necessary information?
Is it clear how the proposed measurement and monitoring will measure the success of selected closure activities in meeting the closure objectives?
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SITE WIDE CLOSURE CRITERIA

Alignment

Not aligned
Park for now

SW-6

General agreement

Populations of non-native species are not self-sustaining.
ID

SW-6

1.
2.
3.
4.

Proposed Closure Criteria
• Vegetation used in active revegetation is selected from a list of suitable species that has been
developed for the site.

Work Plan to Reach Approved
Closure Criteria
• See plans developed for SW-5.

• Non-native species, on reclaimed sites, are not self-sustaining as determined by Qualified
Professional.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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SITE WIDE CLOSURE CRITERIA

Alignment

Not aligned
Park for now
General agreement

SW-7

Surface drainage patterns are connected to ensure safe and maintenance free flow of water through the watershed.
ID

Proposed Closure Criteria
• Build is as per WLWB approved
design.

SW-7

1.
2.
3.
4.

• The following component-specific
criteria are each completed:
• OP-4.
• WM-3.

Work Plan to Reach Approved Closure Criteria
• A list of individual mine elements this objective applies to will be included in the next version
of the CRP.
• FCRP will include criteria for approval, along with:
• detailed designs for individual mine elements.
• outline of physical inspection program.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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SITE WIDE CLOSURE CRITERIA

Alignment

Not aligned
Park for now
General agreement

SW-8
Dust is safe to wildlife, people, aquatic and terrestrial ecosystems, and wildlife habitat.
ID

SW-8

1.
2.
3.
4.

Proposed Closure Criteria
• Dust concentrations during active
reclamation meet closure air quality
criteria.

Work Plan to Reach Approved Closure Criteria
• FCRP will identify appropriate quantitative closure criteria for approval based on Ambient Air
Quality Standards in the Northwest Territories.
• FCRP will define a monitoring program (locations, parameters, frequency) that aligns with
closure criteria.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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SITE WIDE CLOSURE CRITERIA

Alignment

Not aligned
Park for now

SW-9

General agreement

Landscape features (shape and vegetation) match aesthetics of the surrounding natural area, are suitable for cultural uses
and contribute to the restoration of wildlife use and caribou movement.
ID
SW-9

1.
2.
3.
4.

Proposed Closure Criteria
• An End Land Use Plan is developed that addresses community expectations
(SW-1), safe use by wildlife and people (SW-2) and cultural uses.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?

Work Plan to Reach Approved Closure Criteria
• See plans developed for SW-1 and SW-2.
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SITE WIDE CLOSURE CRITERIA

Alignment

Not aligned
Park for now

SW-10

General agreement

Water and sediment quality is safe for people, wildlife, fish and other aquatic life in receiving water bodies inclusive of
Lac de Gras, King Pond Settling Facility, Two Rock Sedimentation Pond, Leslie Lake, Lac du Sauvage and Cujo Lake.
ID

SW-10

1.
2.
3.
4.

Proposed Closure Criteria

Work Plan to Reach Approved Closure Criteria

• Surface water quality achieves closure criteria for a period
of five (5) successive years post closure.

• FCRP will identify appropriate quantitative closure criteria for approval based
on Aquatic Effects Monitoring Program.
• FCRP will define a monitoring program (locations, parameters, frequency)
that aligns with closure criteria.

• Lac de Gras, Leslie Lake, Lac du Sauvage and Cujo Lake
sediment quality achieves closure criteria period of five (5)
successive years post closure.

Are the proposed criteria consistent with the Closure Guidelines?
Will the final criteria be developed in an appropriate timeframe?
Does the Criteria Work Plan include the steps to collect all
necessary information?
Is it clear how the proposed measurement and monitoring will
measure the success of selected closure activities in meeting the
closure objectives?
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CLOSING DISCUSSION

Closing Discussion
Reminder of Workshop Purpose:
1. Develop a shared understanding of the timing of future progressive and final reclamation
activities;
2. Obtain feedback from participants on the closure criteria that have been proposed by Arctic;
3. Identify options for next steps and associated timing for the development of final closure
criteria;
4. Identify if there are benefits in having a public review of the closure
criteria in advance of submission Version 3.1 of the CRP; and
5. Develop a shared understanding of the Effective Neutralization Potential Report and how
findings will affect non‐Jay WRSAs.
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