
 

Ekati Diamond Mine 
Environmental Agreement and Water Licence 
Annual Report 2020 

ARCTIC CANADIAN 
DIAMOND COMPANY LTD.  

 



  TABLE OF CONTENTS 

April 30, 2021 

LeeAnn Malley 
Acting Manager, Environmental Assessment and Monitoring 
Environmental Stewardship and Climate Change 
Environment and Natural Resources  
Government of the Northwest Territories 
P.O. Box 1320 
Yellowknife, NT X1A 2L9  

Jaida Ohokannoak 
Chair - Independent Environmental Monitoring Agency  
PO Box 1192 
Yellowknife, NT X1A 2N8  

Michael Roesch 
Senior Implementation Negotiator/Senior Policy and Program Analyst 
NWT Region 
Indigenous and Northern Affairs Canada 
4923 52nd Street Gallery Building 
Box 1500 
Yellowknife, NT X1A 2R3 
 
Chair - Joseph Mackenzie 
Wek’èezhìi Land and Water Board  
#1, 4905-48th Street  
Yellowknife, NT X1A 2P6 
 
Re: Ekati Diamond Mine – Environmental Agreement and Water Licence Annual Report 2020 

Arctic Canadian Diamond Company Ltd (Arctic) is pleased to submit the attached Environmental 
Agreement and Water Licence Annual Report 2020. This report was prepared in accordance with the 
annual reporting requirements of Part B Condition 10 and Schedule 1 Condition 1 of Water Licence 
W2012L2-0001 and Article 5 of the Environmental Agreement. Reviewer comments from the 
Environmental Agreement and Water Licence Annual Report 2019 were considered in the preparation of 
this year’s report. 

Arctic trusts that you will find this report to be clear and informative. Please contact Harry O’Keefe, 
Environment Superintendent at harry.o’keefe@ddcorp.ca or 867-445-3185 should you have any 
questions. 

Sincerely,  

 

Harry O’Keefe 
Environment Superintendent

ARCTIC CANADIAN 
DIAMOND COMPANY LTD.  

 

mailto:sheila.chernys@ddcorp.ca


 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                                                                         
 i 

Table of Contents 

Table of Contents i 

List of Figures iii 

List of Tables iv 

List of Appendices v 

Abbreviations and Acronyms vi 

1. Introduction 1-1 

2. Project Overview 2-1 

2.1 Location 2-1 

2.1.1 Sustainable Development Policy 2-1 

2.2 Regulatory Instruments and Contractual Agreements 2-4 

2.2.1 Type A Water Licence W2012L2-0001 2-4 
2.2.2 Environmental Agreement 2-4 
2.2.3 Authorizations for Works or Undertakings Affecting Fish Habitat 2-4 

3. Type A Water Licence W2012L2-0001 Ekati Mine Site 3-1 

3.1 Measuring and Reporting Water and Waste 3-1 

3.2 Management Plans and Activities 3-8 

3.3 Spills and Unauthorized Discharges 3-18 

3.4 Closure and Reclamation 3-20 

3.5 Other Reporting Requirements 3-20 

4. Environmental Agreement Article V Reporting Requirements 4-1 

4.1 Compliance Reports with Respect to the Water Licence, the Surface Leases, the Land 
Use Permits and Other Regulatory Instruments (Clause 5.1.a.i) 4-1 

4.1.1 Surface Leases and Mining Leases 4-2 
4.1.2 Land Use Permits 4-3 
4.1.3 Fisheries Act Authorizations 4-4 

4.2 Results and Findings of Studies and Research Conducted in the Preceding Year 
(Clause 5.1.a.ii) 4-4 

4.2.1 Aquatic Effects Monitoring Program 4-5 
4.2.2 Aquatic Response Framework 4-5 
4.2.3 Reclamation Research 4-5 
4.2.4 Dust Suppression 4-6 

4.3 Results and Findings of Environmental Monitoring Programs (Clause 5.1.a.iii) 4-6 

4.3.1 Ambient Water, Including Quality, Hydrology, Lake and Stream Ecology, and 
Groundwater 4-6 



   

ii                                                                                        
 APRIL 2021 

4.3.2 Climate at the Permanent Camp 4-6 
4.3.3 Wildlife, Including Caribou and Bears 4-11 
4.3.4 Traditional Knowledge Projects and Community Outreach 4-12 
4.3.5 Reclamation, Including Re-vegetation Success, Soils Suitability, and 

the Diversity and Density of Plants 4-12 
4.3.6 Esker Disturbances 4-12 
4.3.7 Vegetation, Including the Loss of Habitat 4-12 
4.3.8 Permafrost 4-13 

4.4 Summary of Operational Activities during the Reporting Year (Clause 5.1.a.iv) 4-13 

4.4.1 Koala Watershed 4-13 
4.4.2 King-Cujo Watershed 4-13 
4.4.3 Carrie Pond Watershed 4-14 
4.4.4 Pigeon-Fay and Upper Exeter Watershed 4-14 
4.4.5 Horseshoe Watershed and Lower Exeter Lake 4-14 
4.4.6 Waste Management 4-15 

4.5 Actions Taken or Planned to Address Impacts or Compliance Problems Which Are Set 
Out in the Annual Report (Clause 5.1.a.v) 4-16 

4.5.1 Water Quality Exceedances 4-16 
4.5.2 AEMP Sampling 4-16 

4.6 Summary of Operational Activities for the Next Reporting Year (Clause 5.1.a.vi) 4-17 

4.7 Lists and Abstracts of All Environmental Plans and Programs (Clause 5.1.a.vii) 4-17 

4.7.1 Surveillance Network Program (SNP) W2012L2-0001 (formerly MV2009L2-
0001 Koala Watershed, and MV2001L2-0008 Sable Pigeon Beartooth) 4-17 

4.7.2 2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 4-18 
4.7.3 2020 Aquatic Effects Monitoring Program 4-18 
4.7.4 2020 Wildlife Effects Monitoring Program 4-18 
4.7.5 Engagement Plan 4-18 
4.7.6 Spill Contingency Plan 4-18 
4.7.7 Interim Closure and Reclamation Plan 4-19 
4.7.8 Air Quality Monitoring Program 4-20 
4.7.9 Waste Management Plan 4-20 
4.7.10 Hydrocarbon-Contaminated Materials Management Plan 4-21 
4.7.11 Wastewater and Processed Kimberlite Management Plan 4-21 
4.7.12 Waste Rock and Ore Storage Management Plan 4-21 
 

  



 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                   iii 

List of Figures 

Figure 1 2020 Ekati Diamond Mine Water and Liquid Waste Summary 1-1 

Figure 2 2020 Ekati Diamond Mine Solid Waste Summary 1-2 

Figure 3 Ekati Diamond Mine Location 2-2 

Figure 4 Sustainable Development Policy 2-3 

Figure 5 Ekati Diamond Mine SNP Sampling Locations 3-9 

Figure 6 Life of Mine Plan 3-11 

Figure 7 Environmental Protection through Environmental Management Programs and Plans 4-22 

  



   

iv                                                                                        
 APRIL 2021 

List of Tables 

Table 1 Fresh Water Use (m3) 3-1 

Table 2 Lake Level Elevations (masl) 3-2 

Table 3 Dewatering from Lac du Sauvage 3-3 

Table 4 Waste Discharged to Containment Facility (m3) 3-4 

Table 5 Discharge of Waste or water by location and nature of Discharge (m3) 3-5 

Table 6 Minewater Pumped from Each Open Pit and Underground Mine (m3) 3-6 

Table 7 Sewage Effluent (m3) 3-7 

Table 8 Recycled Water Used (m3) 3-7 

Table 9 Tonnes of Kimberlite Ore Processed 3-10 

Table 10 Quantity of Waste Rock Produced 3-12 

Table 11 Surface Leases 4-3 

Table 12 Land Use Permits 4-3 

Table 13 Department of Fisheries and Oceans Fisheries Act Authorizations 4-4 

Table 14 Mean Monthly Air Temperature (°C) for the Koala, Polar Lake, and Regional 
Meteorological Stations, 2019/2020 4-7 

Table 15 Monthly Precipitation (mm) for Ekati and Regional Meteorological Stations, 
2019/2020 4-8 

Table 16 Snow Depth (cm) for Ekati and Regional Meteorological Stations, 2019/2020 4-9 

Table 17         2020 Greenhouse Gas Emissions 4-10 

 



ARCTIC CANADIAN DIAMOND COMPANY LTD.   v 

List of Appendices 

Appendix A 2020 Surveillance Network Program Summary W2012L2-0001 

Appendix B 2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report

Appendix C 2020 Summary of Ground Temperature Conditions in Waste Rock Storage Area 

Appendix D 2020 Aquatic Effects Monitoring Program Executive Summary 

Appendix E Spills and Unauthorized Discharges in 2020 

Appendix F 2020 Closure and Reclamation Progress Report 

Appendix G 2020 Air Quality Monitoring Program Summary 

Appendix H 2020 Wildlife Effects Monitoring Program Summary 

Appendix I 2020 Annual Geotechnical Inspection Executive Summary 

Appendix J 2019 Environmenal Agreement and Water Licence Annual Report Comments 

Appendix K 2020 Care and Maintenance Correspondence 



 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                                                                         
 vi 

Abbreviations and Acronyms 

AQMP Air Quality Monitoring Program  

AEMP  Aquatic Effects Monitoring Program 

Arctic Arctic Canadian Diamond Company Ltd. 

ARD  Acid Rock Drainage 

Board (the) Wek’èezhìi Land and Water Board (WLWB) 

CAEAL Canadian Association for Environmental Analytical Laboratories 

CIRNAC Crown-Indigenous Relations and Northern Affairs (formerly INAC) 

CKRSA  Coarse Kimberlite Reject Storage Area 

CPUE  Catch per Unit Effort 

CRP Coarse Rejects Pile 

CSCF Contaminated Snow Containment Facility 

DFO  Fisheries and Oceans Canada 

Dominion Dominion Diamond Mines ULC 

ECCC  Environment and Climate Change Canada 

ENR Environment and Natural Resources 

EQC Effluent Quality Criteria 

ERT Emergency Response Team 

FAR Fresh Air Raise 

GNWT  Government of the Northwest Territories 

ha Hectare 

HADD Harmful Alteration, Disruption or Destruction 

HQ Hazard quotient 

HSE Health, Safety and Environment 

IBA Impact Benefit Agreement 

ICRP Interim Closure and Reclamation Plan 

IEMA  Independent Environmental Monitoring Agency 



 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                   vii 

ISO  International Organization for Standardization 

ITI Department of Industry, Tourism and Investment 

KIA Kitikmeot Inuit Association 

KPSF  King Pond Settling Facility 

LKDFN Lutsel K’e Dene First Nation 

LLCF  Long Lake Containment Facility 

m3 Cubic metres 

masl Metres above sea level 

MVRMA Mackenzie Valley Resource Management Act 

NFPA National Fire Protection Association 

NP Neutralization Potential 

NTKP Naonaiyaotit Traditional Knowledge Project 

PAG Potentially acid generating 

PDC  Panda Diversion Channel 

PK Processed kimberlite 

PSD Pigeon Stream Diversion 

QA/QC  Quality Assurance / Quality Control 

SNP  Surveillance Network Program 

SWE Snow water equivalent 

TK Traditional Knowledge 

TKEG Traditional Knowledge Elders Group 

TRV Toxicity reference value 

TSM Towards Sustainable Mining 

TSP Total Suspended Particulate 

TSS  Total Suspended Solids 

VEC  Valued Ecosystem Component 

WAMP Watershed Adaptive Management Plan 

Water Licence Type A Water Licence W2012L2-0001 



   

viii                                                                                        
 APRIL 2021 

WEMP  Wildlife Effects Monitoring Program 

WLWB Wek’èezhìi Land and Water Board (the Board) 

wmt Wet metric tonnes 

WRSA  Waste Rock Storage Area 

WPKMP Wastewater and Processed Kimberlite Management Plan 

WROMP Waste Rock and Ore Storage Management Plan 

WRP Waste Rock Pile 

YKDFN Yellowknives Dene First Nation 

ZOI Zone of Influence 



INTRODUCTION 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                                                                         
 1-1 

1. Introduction 

Arctic Canadian Diamond Company Ltd. is a Canadian mining company and one of the world’s largest 
producers and suppliers of premium rough diamond assortments to the global market. The company 
owns a controlling interest in the Ekati Diamond Mine, which it operates. In addition to its mining and 
exploration operations, Arctic Canadian Diamond Company Ltd. has offices in Canada and Belgium. In 
the reporting year, 2020, the Ekati Diamond was owned and operated by Dominion Diamond Mines ULC 
(Dominion). Arctic took ownership of the Ekati Diamond Mine from Dominion on February 3, 2021.  

The 2020 Annual Report for the Ekati Diamond Mine has been prepared to meet the annual reporting 
obligations outlined in the following regulatory documents: 

• Type A Water Licence W2012L2-0001 (Water Licence) was issued prior to devolution under the 
federal NWT Waters Act and the Mackenzie Valley Resource Management Act (MVRMA), as 
currently administered by the Wek’èezhìi Land and Water Board (the Board). Post devolution, the 
Water Licence was amended and issued under the Waters Act, a territorial legislation. 

• The Environmental Agreement between the Queen in Right of Canada (represented by the 
Minister of Crown-Indigenous Relations and Northern Affairs, formerly Indigenous and Northern 
Affairs Canada [INAC]), the Government of the Northwest Territories (GNWT; represented by the 
Minister of Resources, Wildlife and Economic Development, presently Environment and Natural 
Resources [ENR]), and BHP Billiton, executed January 1997. Artic has assumed the rights and 
responsibilities of BHP Billiton under the Environmental Agreement.  

The following report summarizes activities conducted during the 2020 calendar year to meet the 
requirements of the Water Licence and Environmental Agreement. Arctic is pleased to submit this report 
and welcomes comments from reviewers and recipients.  

Graphical summaries of water and liquid Waste management at the Ekati Diamond Mine during the 2020 
reporting year are provided in Figure 1, and a graphical summary of solid Waste management is provided 
in Figure 2. 
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Figure 1 2020 Ekati Diamond Mine Water and Liquid Waste Summary 
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Figure 2 2020 Ekati Diamond Mine Solid Waste Summary 
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2. Project Overview 

2.1 Location 

The Ekati Diamond Mine is located approximately 200 km south of the Arctic Circle and 310 km northeast 
of Yellowknife, NWT, Canada (Figure 3). The mine is situated within the Lac de Gras watershed at the 
headwaters of the Coppermine River drainage basin, which flows north to the Arctic Ocean. Located 
100 km north of the tree line on the Arctic tundra, the local terrain is characterized by boulder fields, 
tundra, wetlands, and numerous lakes with interconnecting streams. There are more than 8,000 lakes 
within the claim block. It is an area of continuous permafrost with a shallow active layer (less than 
2 metres thick), which thaws during the brief summer. 

2.1.1 Sustainable Development Policy 

The Sustainable Development Policy (Figure 4) was created as part of the mine’s Integrated Health, 
Safety, and Environment (HSE) Management System to reflect the commitment to sustainability and 
continuous improvement. The HSE Management System provides a framework to complete tasks 
consistently, correctly, and effectively that will drive continual improvement in health, safety, and 
environmental performance. Arctic has adopted the current sustainable development policy and over the 
next year will be working to refine and revise the policy as necessary. 

Towards Sustainable Mining (TSM) is an initiative of the Mining Association of Canada and is designed to 
improve the performance of the mining industry through continual improvement and alignment with 
guiding principles. The Ekati Diamond Mine participates in this initiative, subscribes to the guiding 
principles of TSM, and annually reports key performance indicators that demonstrate alignment and 
commitment with the guiding principles. These indicators are designed to identify the industry’s current 
performance in key areas, point to improvement, and must be routinely confirmed by independent 
auditing agencies. Areas for which performance indicators have been developed include Tailings 
Management, Energy and Greenhouse Gas Emissions Management, Indigenous and Community 
Relationships, Crisis Management, Safety and Health, Biodiversity Conservation Management, Water 
Stewardship, and Preventing Child and Forced Labour.  
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Figure 3 Ekati Diamond Mine Location  
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Figure 4 Sustainable Development Policy 
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A TSM internal self-assessment of 2020 performance will be conducted in 2021. Results of the most 
recent self-assessment in early 2020 demonstrated continued strong performance across the six 
protocols, as well as one new protocol, Water Stewardship. 

Further information on TSM can be found on www.mining.ca. 

2.2 Regulatory Instruments and Contractual Agreements 

The Ekati Diamond Mine is regulated through licences, permits, and authorizations. These regulatory 
documents are governed by many parties including federal and territorial agencies and resource 
management boards. In addition to complying with government regulations, the Ekati Diamond Mine has 
an Environmental Agreement, which is a contractual obligation between the Government of Canada, the 
GNWT, and Arctic.  

On April 1, 2014 the GNWT became responsible for managing public land, water, and resources in the 
NWT. Devolution was the last major transfer of powers from the federal government to the territorial 
government. The Department of Industry, Tourism and Investment (ITI) became responsible for 
administration of mineral exploration activities (mineral tenure, royalties) under the modernized Mining 
Regulations. Mine operation activities (e.g., water and land use) will continue to be regulated under the 
Mackenzie Valley Resource Management Act (MVRMA). The MVRMA remains federal legislation, 
however, devolution gave the GNWT significant delegated authorities. 

ITI will continue to have responsibility for the negotiation and administration of socio-economic 
agreements and facilitating and enabling employment and business development associated with mineral 
exploration and mine development and operations. 

2.2.1 Type A Water Licence W2012L2-0001 

Ekati Diamond Mine’s Water Licence (W2012L2-0001) was issued by the Board and went into effect on 
July 30, 2013. The Licence will expire on August 18, 2021 and is an amendment to Licence MV2009L2-0001 
and replaces the latter’s terms and conditions. The term of Water Licence W2012L2-0001 has not been 
changed and the expiry date of the amended Water Licence remains August 18, 2021. On November 26, 
2020 a Water Licence application for renewal to term of 26 months was submitted to the Board. This 
application is currently under review. 

2.2.2 Environmental Agreement 

The Environmental Agreement (originally signed in 1997) is signed by Her Majesty the Queen in Right of 
Canada (represented by Crown-Indigenous Relations and Northern Affairs), the Government of the 
Northwest Territories (represented by the Minister of ENR) and Arctic. The Environmental Agreement 
continues in effect until full final reclamation of the Project site is completed. 

2.2.3 Authorizations for Works or Undertakings Affecting Fish Habitat 

The Ekati mine has five applicable Fish Act Authorizations (FAAs). Three of the five FAAs have been 
closed in 2018 and 2019 (SC99037, 15-HCAA-00266, and SCA96021) with offsetting commitments 
extending beyond the valid authorization period. Two FAAs (i.e., SC01111 and SC00028) remain active 

http://www.mining.ca/
http://registry.mvlwb.ca/Documents/W2020L2-0004/Ekati%20-%20Water%20Licence%20Renewal%20-%20Application%20-%20Dec%204_20.pdf
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and provide approval to conduct work that results in the harmful alteration, disruption, or destruction 
(HADD) of fish habitat. These FAAs are summarized in Section 4.1.3 of this report.  

In fulfilment of the requirements for the Lynx Lake Dewatering and fish salvage FAA (15-HCAA-00266), 
Year 1 of monitoring at Pike Creek was planned to be conducted in 2019 and 2020. However, the 
spawning migration and the young of year (YOY) outmigration monitoring programs were ceased in 2019 
due to a community tragedy and the 2020 programs could not be completed due to the COVID-19 
pandemic and the Territorial Government restrictions on the incoming travel to the Northwest Territories. 
With the inability to complete Year 1 monitoring in 2019 and 2020, monitoring is planned to be completed 
in 2021. 

In fulfilment of the requirements for the Pigeon Stream Diversion FAA (SC99037), Year 7 of monitoring at 
Pigeon Stream Diversion Channel was scheduled for 2020. However, due to the COVID-19 pandemic 
and the reduced workforce and Territorial Government restrictions on the incoming travel to the Northwest 
Territories the program had to be postponed to 2021. 

  



  TYPE A WATER LICENCE W2012L2-0001 EKATI MINE SITE 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                                                                         
 3-1 

3. Type A Water Licence W2012L2-0001 Ekati 
Mine Site 

Effective date: July 30, 2013 
Most recent amendment date: April 22, 2021 
Expiry date: August 18, 2021 

Part B:  General Conditions 

Condition 10 states that the Licencee shall file an Annual Report with the Board not later than April 30 of 
the year following the calendar year reported. The Annual report shall contain the following information 
(see Section 3.1 to 3.5 headings below). 

3.1 Measuring and Reporting Water and Waste 

a) The monthly and annual quantities in cubic metres of water obtained from any sources for the 
uses listed in Part D, Condition 2 and 3, where appropriate this is to differentiate between 
water diverted and water that has been otherwise used 

A summary of freshwater use is presented in Table 1. Sable Lake and Pigeon Pond have been removed 
from Table 1 because both have been dewatered and developed into active pits. Two Rock Lake has 
been removed from Table 1 because it is now Two Rock Sedimentation Pond (TRSP). No water was 
obtained from Little Lake, Falcon Lake or Lac du Sauvage in 2020. Water obtained from Thinner Lake 
and Lac de Gras was used for road watering, and Grizzly Lake serves as the primary source of fresh 
water for the Ekati Main Accommodations and the surrounding outbuildings.  

Table 1 Fresh Water Use (m3) 

Month Grizzly 
Lake Little Lake Thinner 

Lake 
Falcon 
Lake 

Lac de 
Gras 

Lac du 
Sauvage 

January 6,086 0 0 0 230 0 
February 5,827 0 2,941 0 360 0 
March 5,176 0 0 0 0 0 
April 3,149 0 0 0 0 0 
May 3,207 0 0 0 0 0 
June 2,759 0 0 0 280 0 
July 2,779 0 0 0 0 0 
August 2,274 0 0 0 0 0 
September 3,112 0 0 0 0 0 
October 2,216 0 0 0 0 0 
November 2,732 0 0 0 0 0 
December 2,719 0 0 0 0 0 

Annual total 42,036 0 2,941 0 876 0 

Maximum limit 
as per Water 
Licence 

200,000 400,000 15,000 100,000 100,000 500,000 
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b) The monthly elevations of water during the open-water season for Grizzly Lake, Little Lake, 
Thinner Lake, Upper Panda Lake, Cell E of the Long Lake Containment Facility, the King Pond 
Settling Facility, the Two Rock Sedimentation Pond, Misery Pit during its use as the Misery Pit 
Minewater Facility, and Lynx pit during its use for Misery Underground Development and Jay 
Minewater management 

Lake levels are assessed on a monthly basis during open water by staff gauge readings and and/or 
surveyed elevations. The open-water season is typically from June through September. Monthly lake 
levels are summarized in Table 2. Misery Pit is not currently being used as the Misery Pit Minewater 
Facility and Lynx Pit is not currently being used for Jay Minewater Management. 

Table 2 Lake Level Elevations (masl) 

Month Lac du 
Sauvage 

Grizzly 
Lake 

Little 
Lake 

Falcon 
Lake 

Thinner 
Lake 

Polar 
Lake 

Upper 
Panda 
Lake 

Cell E 
LLCF 

King 
Pond 

Settling 
Facility 

January Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen 
February Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen 
March Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen 
April Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen 
May Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen Frozen 
June 416.43 468.15 447.64 470.07 451.77 463.05 460.69 448.97 444.69 
July 416.43 468.15 447.64 470.07 451.77 463.05 460.69 449.98 444.87 
August 416.43 468.15 447.64 470.07 451.77 463.05 460.69 449.53 444.07 
September 416.43 468.15 447.64 470.07 451.77 463.05 460.69 447.84 444.12 
October Frozen Frozen Frozen Frozen Frozen Frozen Frozen 447.451 443.99 
November Frozen Frozen Frozen Frozen Frozen Frozen Frozen 447.451 Frozen 
December Frozen Frozen Frozen Frozen Frozen Frozen Frozen 447.701 Frozen 

 
Notes: 
ND = No Data 
1 Surveyed through the ice 

c) The monthly and total quantities in cubic metres of water Dewatered from Sable, Pigeon, 
Two Rock Lake, and Lac du Sauvage 

Table 3 shows that no water was dewatered from Lac du Sauvage in 2020. Sable Lake and Pigeon Pond 
have been removed from Table 3 because both have been dewatered and developed into active pits. Two 
Rock Lake has been removed from Table 3 because it is now the TRSP.  
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Table 3 Dewatering from Lac du Sauvage 

Month Lac du Sauvage 
January 0 
February 0 
March 0 
April 0 
May 0 
June 0 
July 0 
August 0 
September 0 
October 0 
November 0 
December 0 
Annual Total 0 

 

d) The monthly and annual quantities in cubic metres of each Waste deposited into the Long 
Lake Containment Facility, King Pond Settling Facility, Phase 1 Tailings Containment Area, the 
Two Rock Sedimentation Pond, the Misery Pit Minewater Facility, and Lynx Pit during its use 
for Misery Underground Development and Jay Minewater management 

Minewater Discharged into the containment facilities is expected to fluctuate seasonally with larger 
volumes being pumped during the spring freshet. Additionally, after significant rain events water collects 
in the camp sumps and needs to be pumped out. After freeze-up the volumes pumped decrease, with the 
main contributors being the indoor sumps such as the Truckshop and Washbay sumps. The Phase 1 
Containment Area has been reclaimed and no longer receives Waste and Misery Pit is not currently being 
used as the Misery Pit Minewater Facility. A summary of monthly quantities of solid and liquid Waste to 
the facilities is presented in Table 4.  

e) The monthly and annual quantities in cubic metres of any Discharges of water or Waste by 
location and nature of the Discharge 

A summary of the monthly quantities of water or Waste Discharged by location and nature of Discharge 
are presented in Table 5. Authorizations for these Discharges, which can all be found on the Board 
Registry, are outlined below: 

• Authorization to Discharge water from Cell E of the LLCF to Leslie Lake was granted by the 
Inspector on June 16, 2020. 

 

 

  

 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Discharge%20Water%20from%20Cell%20E%20to%20Leslie%20Lake%20-%20Authorization%20Request%20-%20Jun%2016_20.pdf
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Table 4 Waste Discharged to Containment Facility (m3) 

Month 

Long Lake Containment Facility TRSP Beartooth King Pond Settling 
Facility Panda Pit Koala Pit Lynx Pit3 

Process 
Plant 
Solids 

Process 
Plant 

Liquids 
Minewater1 Other 

Waste2 Minewater1 Other 
Waste2 Minewater1 Minewater1 Other 

Waste2 
Process 

Plant 
Solids 

Process 
Plant 

Liquids 

Process 
Plant 
Solids 

Process 
Plant 

Liquids 
Minewater1 

January 5,329 29,762 0 40 0 0 0 30 0 0 0 88,940 496,731 0 

February 1,737 13,205 0 72 0 0 0 1,661 0 0 0 59,369 451,321 0 

March 4,792 37,992 0 32 0 0 0 183 0 0 0 37,774 299,487 0 

April 0 0 0 0 0 0 0 882 0 0 0 0 508,223 0 

May 0 0 0 0 0 0 0 2,195 0 0 0 0 532,450 0 

June 0 0 0 350 0 0 0 43,546 0 0 0 0 534,819 0 

July 0 0 0 1,372 0 0 0 164,843 0 0 0 0 584,877 0 

August 0 0 66,607 1,540 0 0 0 49,391 0 0 0 0 559,363 308,467 

September 0 0 41,071 482 130,328 0 0 7,128 0 0 0 0 488,254 374,068 

October 0 0 0 430 20,642 0 0 12,597 0 0 0 0 513,226 51,165 

November 0 0 0 3 0 0 0 2,779 0 0 0 0 523,016 0 

December 0 0 0 10 0 0 0 1,487 0 0 0 0 511,261 0 

Annual 
Total 11,858 80,959 107,678 4,331 150,970 0 0 286,722 0 0 0 186,083 6,003,029 733,700 

Notes:  
1 Minewater and Process Plant Total Liquids have been separated in Table 4 to improve clarity in reporting. More specific minewater information can be found in 
Table 6. 
2 “Other Waste” refers to the liquids removed from sumps within the Truck Shop and surface sumps which are not tied into the dewatering system. 
3 Minewater from MUG was pumped directly to King Pond Settling Facility and water from King Pond Settling Facility was pumped to Lynx Pit 
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Table 5 Discharge of Waste or water by location and nature of Discharge (m3) 

Month 
Cell E to 

Leslie 
Lake 

Fox Berm 
Pond to 
Tundra 

TRSP to 
Road 

Watering 

Pigeon Haul 
Road Pond 

for Road 
Watering 

Lac de Gras 
for Road 
Watering 

Falcon Lake 
for Road 
Watering 

January 0 0 0 0 0 0 
February 0 0 0 0 0 0 
March 0 0 0 0 0 0 
April 0 0 0 0 0 0 
May 0 0 0 0 0 0 
June 127,210 0 0 0 0 0 
July 5,379,262 0 0 0 0 0 
August 4,706,747 0 0 0 0 0 
September 3,025,302 0 0 0 0 0 
October 2,802,783 0 0 0 0 0 
November 0 0 0 0 0 0 
December 0 0 0 0 0 0 
Annual total 16,041,304 0 0 0 0 0 

 

f) The monthly and annual quantities in cubic metres of Minewater pumped from each open pit 
and underground mine and its deposit location 

The monthly and annual quantities of minewater pumped from each pit and underground mine are 
summarized in Table 6. No minewater was pumped from Fox Pit, Panda or Koala in 2020.  
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Table 6 Minewater Pumped from Each Open Pit and Underground Mine (m3) 

Month Pigeon to 
LLCF 

Sable to 
TRSP 

Sumps to 
King Pond 

Settling 
Facility 

MUG to 
King Pond 

Settling 
Facility 

King Pond 
Settling Facility 
and Sumps to 

Lynx Pit1 

January 0 0 0 30 0 
February 0 0 0 1,661 0 
March 0 0 0 183 0 
April 0 0 0 882 0 
May 0 0 0 2,195 0 
June 0 0 14,168 29,378 0 
July 0 0 49,596 115,247 0 
August 66,607 0 0 49,391 308,467 
September 41,071 130,328 0 7,128 374,068 
October 0 20,642 0 12,597 51,165 
November 0 0 0 2,779 0 
December 0 0 0 1,487 0 
Annual 
Total 107,678 150,970 63,764 222,958 730,941 

Notes:  
1 King Pond and Sumps are combined because the flow is metered after the lines tie together. 
 

g) The monthly and annual quantities in cubic metres of treated Sewage effluent Discharged 
from the Sewage Treatment Facilities 

All sewage went through primary and secondary treatment in the central facility at the main Ekati Diamond 
Mine camp in 2020. Sewage from the underground facilities, Misery Camp, Pigeon office trailer, and Sable 
Camp was trucked to the central facility. Treated effluent water was piped with the Fine Processed 
Kimberlite (FPK) slurry to the LLCF, Panda Pit, or Koala Pit. Solids were deposited into Zone S in the 
Panda/Koala Waste Rock Storage Area. A total of 45,236 m3 of liquid sewage effluent was deposited into 
containment facilities through the Process Plant. Table 7 provides quantities of both treated sewage 
effluents and sludge Discharged from the sewage treatment facility. 
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Table 7 Sewage Effluent (m3) 

Month Effluent to LLCF Sewage Solids to Zone S1 

January 5,275 40 
February 5,876 5 
March 4,908 0 
April 3,295 28 
May 3,604 0 
June 3,191 22 
July 3,348 22 
August 3,545 22 
September 3,154 22 
October 2,922 22 
November 3,082 22 
December 3,036 22 

Annual total 45,236 227 

Note: 1 Values estimated based on the capacity of the trucks hauling the sewage sludge. 

h) The monthly and annual quantities in cubic metres of Sewage solids removed from the 
Sewage Treatment Facilities 

There was 227 m3 of sewage solids removed from the sewage treatment plant in 2020. Sewage solids 
were deposited into Zone S on the Panda/Koala Waste Rock Storage Area. Quantities of sewage effluent 
and solids removed from the Sewage Treatment Facilities are summarized in Table 7. 

i) The monthly and annual quantities in cubic metres of recycled water, identifying both source 
and use 

There was 5,778,759 m3 of recycled water drawn from Cell D of the LLCF and used in the Process Plant 
as process water during full operations in 2020. During Care and Maintenance the water was pumped to 
Koala Pit. No water was withdrawn from Phase 1 Containment Facility for use in processing in 2020; this 
facility was decommissioned in 2002 and is now reclaimed. Process Plant water use is summarized in 
Table 8. 

Table 8 Recycled Water Used (m3) 

Month Long Lake Containment Facility Month Long Lake Containment Facility 

January 348,664 August 561,075 
February 302,709 September 504,463 
March 234,438 October 536,954 
April 522,991 November 549,295 
May 550,864 December 528,781 
June 542,001 Annual Total 5,778,759 
July 596,524     
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j) Tabular summaries of all data and information generated under the Surveillance Network 
Program and graphical summaries of parameters in the effluent quality criteria under Part H at 
the points of compliance (SNP stations 1616-30, 1616-43, 1616-47, 0008-Sa3, Jay-0005a/b) in 
an electronic format acceptable to the Board 

Surveillance Network Program (SNP) data for 2020 has been submitted to the Board on a monthly basis. 
SNP sampling locations are identified in Figure 5. SNP Monthly Reports are publicly available on the 
Board registry (http://www.mvlwb.ca/Registry.aspx?a=W2012L2-0001). The frequency, summary of 
sampling, sample parameters, and Discharge criteria for the SNP are provided in Appendix A. SNP 
stations Jay-0005a and Jay-0005b were not active, as there is no pumping from Misery Pit to Lac du 
Sauvage, and the stations were not monitored in 2020. 

k) The monthly and annual quantities of overburden removed from diked area 

No overburden was removed from the diked area in 2020. 

3.2 Management Plans and Activities 

l) A summary of Dewatering and Drawdown activities in accordance with part E, Conditions 1-3 
of this Licence  

From July 10 to August 25 a total of 530,373 m3 of water was pumped from Bearclaw Lake to North 
Panda in 2020. From June 29 to October 25 a total of 16,041,304 m3 was pumped from Cell E of the 
LLCF to Leslie Lake. All daily inspections during pumping indicated a clear Discharge, there was no 
erosion of the lake shore for either drawdown location, and maximum pumping rates were not exceeded. 

The following pumping summaries were submitted to the Board for the 2020 pumping season: 

• 2020 Bearclaw Pumping Summary 

• 2020 Cell E Pumping Summary 

 
All water movement activities for 2020 are provided in Figure 1 (Ekati Diamond Mine Water and Liquid 
Waste Summary). 

 

 

 
 

 

 

 

http://www.mvlwb.ca/Registry.aspx?a=W2012L2-0001
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%202020%20Bearclaw%20Pumping%20Summary%20-%20Oct%2021_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%202020%20Bearclaw%20Pumping%20Summary%20-%20Oct%2021_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%202020%20Cell%20E%20to%20Leslie%20Lake%20Pumping%20Summary%20-%20Dec%207_20.pdf
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Figure 5 Ekati Diamond Mine SNP Sampling Locations 
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A summary of Construction Activities and an Updated Mine Plan 
 
Various operational construction activities were conducted in 2020. 

Misery Underground (MUG) Infrastructure 

• Commissioning of main ventilation system completed and now operational 

• Construction of main power distribution center completed 

• Main underground de-sliming and dewatering stations completed 
 

Life of Mine Plan  

The Life of Mine Plan is presented in Figure 6. This plan is subject to change as Arctic continues to 
evaluate future projects. 

m) A summary of all work carried out over the last year under the approved Management Plans 
referred to in Part H, Conditions 1 through 3 of this Licence including: 

I. The quantity of Kimberlite processed through the process plant in 2020 

Production in 2020 was 844,511 tonnes of kimberlite ore (Table 9).  

Table 9 Tonnes of Kimberlite Ore Processed 

Month Volume of Ore Processed 
(tonnes) Month Volume of Ore Processed 

(tonnes) 
January 337,453 August 0 
February 309,359 September 0 
March 197,699 October 0 
April 0 November 0 
May 0 December 0 
June 0 Annual Total 844,511 
July 0     

 

II. The quantity of Waste Rock by type from each open pit and underground mine deposited 
in each of the Waste Rock Storage Areas and a description of construction compared to 
the Board-approved design for each Waste Rock Storage Area 

There was 3,911,559 wet metric tonnes (wmt) of Waste Rock deposited in the various Waste Rock piles 
in 2020. The 2020 quantities of Waste Rock produced and deposited is provided in Table 10. 
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Figure 6 Life of Mine Plan 
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Table 10 Quantity of Waste Rock Produced 

Waste Rock Produced Waste Rock Deposited Mass (wmt) 
Misery Underground Misery Waste Rock Storage Area 21,865 
Pigeon Pit Pigeon Waste Rock Storage Area 1,007,257 
Pigeon Pit Coarse Kimberlite Rejects WRP 88 
Pigeon Pit Pigeon Till Dump 0 
Sable Pit Sable South Waste Rock Storage Area 788,267 
Sable Pit Sable West Waste Rock Storage Area 2,094,082 
Total 3,911,559 

Notes:  
WRP = Waste Rock Pile 
wmt = wet metric tonnes 
 
All Waste Rock Storage Areas (WRSA) have been constructed based on approved designs by the Board. 
More detail on WRSAs can be found in the Arctic Waste Rock and Ore Storage Management Plan 
published on the Board public registry. 

III. The quantity of Coarse Processed Kimberlite deposited in each deposition location 

A total of 258,190 tonnes of Coarse Kimberlite Reject Material from the Process Plant was placed in the 
Coarse Kimberlite Rejects Storage Area (CKRSA) located in the Panda/Koala/Beartooth WRSA in 2020. 

IV. The quantity of Fine Processed Kimberlite deposited in each deposition location 

Table 4 indicates the monthly volumes of Process Plant Solids – the FPK – deposited in the LLCF, Panda 
Pit, and Koala Pit. 

V. A summary of the results of Seepage surveys conducted in accordance with Part H, 
Condition 5 of this Licence 

Seepage Monitoring 

Thirteen primary waste rock seepage samples, one intra-laboratory duplicate, two field blank, and three 
travel blank samples were collected during the 2020 Seepage Monitoring Program. No reference stations 
were sampled in 2020 and no new seeps were identified during the 2020 sampling program. Ten different 
seeps were sampled; seep samples were collected in freshet (June) from six seeps and fall (late August) 
from seven seeps, and an opportunistic sample was retrieved from a seep within the Fox WRSA during 
summer (July) due to high flows.  

The reported seepage chemistry showed similar concentrations or similar fluctuating seasonal trends 
compared to those in 2019, with exception of: 

• High ammonia concentrations were reported at SEEP-019 within Panda/Koala/Beartooth NE 
WRSA compared 2019. Ammonia at SEEP-019 displays a notable rising trend when compared to 
historically low concentrations reported from 2014 to 2019; 

• Decreased concentrations of bismuth and tin were reported at SEEP-019 compared to 2019;  

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WROMP%20-%20Version%2010.1%20-%20Oct%2030_19.pdf
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• Higher conductivity readings and alkalinity concentrations were reported at SEEP-357 within 
Panda/Koala/Beartooth NE WRSA; 

• Decreased concentrations were reported for the majority of metals at SEEP-357 (aluminum, lead, 
beryllium, bismuth, cadmium, chromium, iron, mercury, manganese, titanium, tin, vanadium and 
zinc), compared to 2019; 

• Generally low concentrations were reported for all seeps within Fox WRSA, compared to the 
historical dataset. No 95th percentile exceedances were reported during 2020. 

• Lower concentrations of bismuth, mercury and tin were reported at SEEP-05 within Misery 
WRSA. A similar sharp decrease was historically reported for bismuth and mercury during 2014;  

• Higher concentrations of ammonia, chloride, nitrate, nitrite and sulphate were reported at SEEP-
389 within Pigeon WRSA compared to 2019; and 

• Higher concentrations of some metals (zinc, cobalt, cadmium, manganese, nickel and selenium) 
were reported at SEEP-389 compared to 2019.  

 
The QAQC assessment of seepage results found that there may be some potential external sources of 
contamination during the storage and transit of samples. However, generally results suggest the analyses 
are suitable for use in this seepage monitoring program. 

Screening for Seeps of Potential Concern 

Seepage quality screening is an annual comparison of analytical results with seepage screening criteria. 
Analytical results that are greater than the screening criteria will define a seep of potential concern for 
which further investigation and/or action may be required. 

A seep of potential concern was identified as having a constituent concentration during the reporting year 
which exhibited the following characteristics and had the potential to enter a Receiving Environment: 

• For constituents for which the effluent quality criteria (EQC) is a single numerical value, greater 
than the stated maximum allowable concentration of any grab sample; or 

• For constituents for which the EQC is equation-based, greater than the results of the EQC 
equation defining the maximum allowable concentration of any grab sample calculated using 
toxicity modifying factors (including hardness) at concentrations in the sampled seepage flow; or 

• A constituent concentration greater than the upper 95th percentile value for the dataset of seeps 
that report to that seep’s destination waterbody on more than one occasion during the two-year 
period comprising the reporting year plus preceding year. 
 

Based on this criteria, a total of five seeps of potential concern were identified in 2020 and are listed below:  

Panda/ Koala/ Beartooth NE and NW 

• SEEP-019 

• SEEP-357 
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Fox 

• SEEP-362 

Misery 

• SEEP-059 

• SEEP-081 

Waste Rock and Coarse Kimberlite Geochemical Monitoring 

In 2020, as part of the waste rock monitoring, eight samples were collected from two benches (360, 350) 
in Pigeon Pit, and one sample was collected from Misery Underground (MUG). Two samples of coarse 
kimberlite rejects (CKR) were obtained and analysed. 

No major changes were noted for waste rock and coarse kimberlite characteristics. The CKR, MUG 
granite and Pigeon diabase samples were classified as non-PAG, whilst the Pigeon metasediment 
(schist) samples were classified as PAG or of uncertain acid generating potential. Note that geological 
observations at the Pigeon Pit have made it difficult to distinguish between metasedimentary and granite 
samples, and some samples of diabase at Pigeon also showed chemical characteristics of other rock 
types found in the pit, so improved characterisation is underway. 

Also of note is that the 2020 waste rock and CKR samples were analysed using the modified Sobek 
procedure for ABA, and ICP-MS following an aqua regia digestion for metals, whilst historic data used the 
standard Sobek procedure for ABA, and ICP-AES following a four acid digestion for metals. 

 
Sable and Lynx WRSAs 

No seepage was encountered during the freshet and fall surveys around the Sable or Lynx WRSAs. 

VI. Updated results of ongoing Acid/Alkaline Rock Drainage and related geochemical 
test work 

The Geochemical Characterization Management Plan (formerly Acid/Alkaline Rock Drainage) has been 
incorporated into the Waste Rock and Ore Storage Management Plan (WROMP). Data summaries are 
available in the following tables from the WROMP Version 10.1. 

• Table 3.1:  Summary of Panda Waste Rock Acid-Base Accounting Data 

• Table 3.2:  Summary of Elemental Concentrations in Panda Waste Rock 

• Table 3.3:  Summary of Koala Waste Rock Acid-Base Accounting Data 

• Table 3.4:  Summary of Elemental Concentrations in Koala Waste Rock 

• Table 3.5:  Summary of Beartooth Waste Rock Acid-Base Accounting Data 

• Table 3.6:  Summary of Elemental Concentrations in Beartooth Waste Rock 

• Table 3.7:  Summary of Fox Waste Rock Acid-Base Accounting Data 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WROMP%20-%20Version%2010.1%20-%20Oct%2030_19.pdf
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• Table 3.8:  Summary of Elemental Concentrations in Fox Waste Rock 

• Table 3.9:  Summary of Misery Waste Rock Acid-Base Accounting Data 

• Table 3.10:  Summary of Elemental Concentrations in Misery Waste Rock 

• Table 3.11:  Summary of Pigeon Waste Rock Acid-Base Accounting Data 

• Table 3.12:  Summary of Elemental Concentrations in Pigeon Waste Rock 

• Table 3.13:  Pigeon Humidity Cell Samples 

• Table 3.14:  Summary of Lynx Waste Rock Acid-Base Accounting Data 

• Table 3.15:  Summary of Elemental Concentrations in Lynx Waste Rock 

• Table 3.16:  Summary of Sable Waste Rock Acid-Base Accounting Data 

• Table 3.17:  Summary of Elemental Concentrations in Sable Waste Rock 

• Table 3.18:  Summary of Coarse Kimberlite Reject Acid-Base Accounting Data 

• Table 3.19:  Summary of Elemental Concentrations in Coarse Kimberlite Rejects 

Over 90% of the Waste Rock stored at the Ekati Diamond Mine is granite. The remaining Waste Rock is 
either metasediment, diabase, or Waste kimberlite. The following is a summary of key results of 
geochemical characterization for the Ekati Diamond Mine: 

• The majority of rock types mined at the Ekati mine are not potentially acid generating or have low 
potential to generate acidity.  

• Metasediment rock at the Misery and Pigeon pits is classified as potentially acid generating 
(PAG).  

• Misery metasediment generated acid under laboratory conditions over a time frame of several 
tens of weeks. It is estimated that this would translate to periods of several years under site 
conditions. 

• The Misery WRSA is of sufficient age that the effects of acidification ought to be apparent if the 
schist were becoming acidic. 

• The Misery WRSA seepage is currently not acidic (see Section 5).  

• The draft Pigeon humidity cell results indicate that the diabase, diorite, granite, and mixed 
granite/metasediments are non-PAG, and not a risk of metal leaching, while the metasediments 
are PAG and a risk of metal leaching.  

• Granite and diabase are classified as non-potential acid generating (non-PAG).  
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VII. Tracking and documenting of Jay Waste Rock placement by rock type 

This requirement was not applicable for 2020. 

VIII.  Results of Waste Rock sampling within the Jay open pit to confirm geochemical 
characteristics and geological mapping of the benches sampled 

This requirement was not applicable for 2020. 

IX. Results of sampling and field inspection program to confirm Jay Waste Rock placement 

This requirement was not applicable for 2020. 

X. Results of Groundwater monitoring and reporting program for the open pits during 
operations for the Jay Development in accordance with the approved Wastewater and 
Processed Kimberlite Management Plan 

This requirement was not applicable for 2020. 

n) A summary of any Modifications carried out in accordance with Part G of this Licence and/or 
major maintenance work carried out on any water or Waste management facilities including 
but not limited to, Water Supply Facilities, Collection and Settling Ponds, Long Lake 
Containment Facility, King Pond Settling Facility, Sewage Treatment Facilities, Two Rock 
Sedimentation Pond, Pigeon Diversion Channel, Jay and North Dike, Sub-Basin B Diversion 
Channel, and associated structures 

No modifications or major maintenance work, as defined in Part G of the Water Licence, were undertaken 
in 2020. 

o) A summary of the results of the Aquatic Effects Monitoring Program in accordance with Part J 
of this Licence 

A Report has been prepared to summarize results of the 2020 AEMP. Please refer to Appendix D for this 
detailed summary of the 2020 AEMP results. 

p) A progress report on any studies requested by the Board that relate to Waste management, 
water use, or mine site Reclamation and a brief description of any future studies planned by 
the Licensee 

No studies were requested by the Board during this reporting period. Reclamation research plans and 
reclamation engineering studies are described, carried out, and reported under the requirements of the 
Board-approved Interim Closure and Reclamation Plan.  
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q) A summary of any revisions to the approved: 

I. Construction Plan for the Jay and North Dike referred to in Part F, Condition 3 

The initial Construction Plan for the Jay and North Dike has not yet been submitted to the Board. 

II. Waste Management Plan, Wastewater and Processed Kimberlite Management Plan and 
Waste Rock and Ore Storage Management Plan referred to in part H of this Licence 

Version 7.0 of the Waste Management Plan was submitted to the Board on December 16, 2020 as part 
of an annual review. The Plan included administrative changes to the overarching Waste Management 
Plan and accompanying Plans. Due to the administrative natures of the updates, Version 7.0 of the Waste 
Management Plan was not distributed for public review and was approved by the Board on February 25, 
2021. 

Wastewater and Processed Kimberlite Management Plan (WPKMP) Version 9.0 was submitted to the 
Board on March 22, 2019 and was approved on June 13, 2019. The primary changes to the WPKMP for 
Version 9.0 were incorporation of the MDMER and the closure and reclamation of the Panda, Koala, and 
Koala North Underground mine workings. Version 9.0 also updated containment area operational 
monitoring to the following: 

• Once per 12-hour shift visual inspection of active FPK Discharge spigot locations at the LLCF, 
and the road-accessible perimeter of Cells A and C to active FPK spigot Discharge locations. 

• Once per 12-hour shift visual inspection of the Beartooth and Panda/Koala FPK pipelines when 
active. 

Waste Rock and Ore Storage Management Plan (WROMP) Version 11.0 was submitted on December 
23, 2020 and still awaits public review and Board approval. The WROMP was updated for Version 11.0 to 
address: 

• Deferred Directives and commitments on WROMP Version 10.0 and the 2018 Seepage 
Monitoring Report; and 

• WLWB Directives from approval of WROMP Version 10.1. 

 
The primary change introduced through WROMP Version 11.0 is the addition of a WRSA Seepage 
Response Plan. The purpose of the Seepage Response Framework (Seepage Framework) is “to provide 
a tool that can be used during mine operations to indicate when additional work (adaptive management) 
may be required to protect the Receiving Environment (as defined in the Water Licence)”. The Seepage 
Response Framework achieves its purpose through the definition of relevant seepage thresholds, triggers 
and actions that can link forward, where appropriate, to the established procedures defined in the WLWB-
approved Aquatic Response Framework. Development of this new plan included engagement on the 
approach and general content for Version 1 of the Seepage Response Framework. 

 
 

 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WPKMP%20-%20Version%209.0%20-%20Mar%2022_19.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WROMP%20-%20Version%2010.1%20-%20Oct%2030_19.pdf
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III. Spill Contingency Plan and Hydrocarbon-Impacted Materials Management Plan referred to 
in part I of this Licence 

Arctic submitted Version 14.0 of the Spill Contingency Plan to the Board on December 31, 2019. This 
version contained updates to the Fuel and Lubricants Bulk Storage Locations and Characteristics table 
and updates to the contact list. This version of the Spill Contingency Plan was approved by the Board on 
February 25, 2021. 

Arctic submitted Version 7.0 of the Hydrocarbon-Impacted Materials Management Plan to the Board on 
December 16, 2020. Due to the administrative nature of the updates, Version 7.0 of the Hydrocarbons-
Impacted Materials Management Plan was not distributed for public review and was approved by the Board 
on February 25, 2021. 

r) A summary of the results of the monitoring carried out under the Hydrocarbon-Contaminated 
Materials Management Plan referred to in Part I, Condition 4 of this Licence 

Hydrocarbon Impacted Materials Management Plan 

Results of monitoring carried out under the Ekati Diamond Mine Hydrocarbon-Impacted Materials 
Management Plan are as follows:  

Volume of treated soil removed from the landfarm each year:  

• No soil was removed from the landfarm in 2020. 

Volume of water Discharged from the Contaminated Snow Containment Facility (CSCF) to the Long Lake 
Containment Facility (LLCF): 

• 826 m3 of water was Discharged from the CSCF to the LLCF in 2020. No water was Discharged 
from the landfarm sump to the LLCF in 2020.  

3.3 Spills and Unauthorized Discharges 

s) A list and description, including volumes, of all Unauthorized Discharges and summaries of 
follow-up actions taken 

A total of 9 spills were reported to the NWT Spill Line or the new ENR Online Spill Reporting Tool in 2020. 
Appendix E provides a summary of 2020 external spill reports. Three spills from 2019 remain open with 
the NWT Spill Line: 

• Spill 2019127:  A diesel spill of 111,000 L occurred in the Sable Fuel Farm on March 20, 2019. 
This spill was caused by a faulty High-Level switch in a generator day tank within the berm, which 
caused fuel to continue to transfer from the bulk tank to the day tank until it overflowed into the 
containment berm. Timers were incorporated into the programmable logic controller (PLC) to 
ensure that the pumps can only transfer fuel from the bulk tanks to the smaller day tanks for a set 
amount of time before shutting off. An update was provided to the Inspector in Spill Report 
2019127 Follow-Up on October 31, 2019. Artic continues to conduct daily and more intensive 
weekly inspections of the fuel system, and Arctic will continue to remove contaminated water from 
within the berm once freshet arrives in 2021. 

http://registry.mvlwb.ca/Documents/W2016D0003/Ekati%20-%20Sable%20Development%20-%20Spill%20Report%20-%202019127%20-%20Follow-up%20-%20Oct%2031_19.pdf
http://registry.mvlwb.ca/Documents/W2016D0003/Ekati%20-%20Sable%20Development%20-%20Spill%20Report%20-%202019127%20-%20Follow-up%20-%20Oct%2031_19.pdf
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• Spill 2019429:  A 117 L diesel spill occurred outside of the Misery Light Duty Shop on October 
17, 2019. Fuel was being transferred from a 4,500-L fuel tank to the 1,135-L day tank within the 
Misery Light Duty Shop. The day tank over-filled and the diesel travelled up and out of the vent 
line onto the ground outside of the shop. The spill was cleaned up; however, the Inspector was 
not able to visually confirm the clean-up before the area was covered in snow and ice. The spill 
will be inspected in spring 2021. 

• Spill 2019456:  A 450 L engine oil spill occurred within the Sable Maintenance Shelter onto the 
rig-matting flooring on November 6, 2019. While most of the spill was recovered, it is suspected 
that some of the oil may have leaked between the rig-matting flooring surface and onto the 
ground beneath the shop. This leaked oil is unlikely to infiltrate the heavily compacted ground 
beneath the rig-matting. As per the Inspector’s direction, Arctic will address this spill when the 
Sable Maintenance Shelter is decommissioned and taken down. 

Externally reported spills at the Ekati Diamond Mine can be found on the ENR database of hazardous 
material spills at https://www.enr.gov.nt.ca/en/spills. 

t) An outline of any spill training and communications exercises carried out 

The Ekati Diamond Mine Emergency Response Team (ERT) currently has 62 active members who 
respond to underground and surface emergencies, including environmental emergencies such as spills. 
Of those 62 ERT members, 43 are stationed at the Ekati Diamond Mine Main Camp and 19 are stationed 
at Misery Camp. ERT members must have a valid Standard First Aid certificate and NWT/Nunavut 
Territorial Surface and Underground Mine Rescue certificate. Practices are held regularly and are 
documented. Arctic’s minimum requirement of training, per member, is 72 hours in the calendar year. The 
Worker’s Safety and Compensation Commission minimum requirement of training, per member, is 
55 hours in the calendar year.  

The following is a list of spill response and communications exercises carried out at the Ekati Diamond 
Mine in 2020: 

• Mock Exercise: On November 28th, 2020 a full-scale Incident Management Team (IMT) mock 
scenario was conducted involving ERT members responding to an underground (MUG 2150) 
electrical room fire. A full compliment of miners were underground and the Misery Underground 
(MUG) Incident Command Team was activated to assist.  

• Desktop Exercise: On December 21st, 2020 a desktop Incident Management Team (IMT) mock 
scenario was conducted involving a mobile equipment/personnel interaction (pickup backing into 
bay #16 at the Truckshop and the pickup pinned and crushed a mechanic against the corner of 
the building) 

• Spill Response Trailer Inventory Inspections: The Ekati Diamond Mine Main Camp is outfitted 
with a Spill Response Trailer that is inspected on a quarterly basis. 

• ERT Practice: In preparation for the Winter Road and potential spills due to the influx in vehicular 
traffic, ERT conducted spill response training on January 18th, January 25th, and February 1st, 
2020. The training involved: 

o CANUTEC ERG (Emergency Response Guide – How to use the ERG PowerPoint); 

o ERG PowerPoint Scenarios; 
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o A review of EKA PRO 2104 Spill Emergency Response Plan; 

o An inventory check of the Spill Response Trailer (all items laid out in the bay and 
inspected); 

o Function check of applicable equipment (hazmat suits, skimmer pump, etc.); and 

o A hands-on practical scenario. 

3.4 Closure and Reclamation  

u) A summary of the results of the Annual Closure and Reclamation Plan Progress Report 
referred to in Part K of this Licence 

A summary of amendments to the Interim Closure and Reclamation Plan (ICRP) is presented in 
Appendix F – 2020 Closure and Reclamation Progress Report (Section 6: ICRP Updates). 

A summary of reclamation work conducted in 2020 is presented in Appendix F – 2020 Closure and 
Reclamation Progress Report (Section 5: Reclamation Activities and Monitoring). 

An updated estimate of the current mine reclamation liability is presented in Appendix F – 2020 Closure 
and Reclamation Progress Report (Section 7: Security and Relinquishment). 

3.5 Other Reporting Requirements 

v) Any other details on water use or Waste disposal requested by the Board by November 1st of 
the year being reported 

There were no requests made by the Board regarding water use disposal under this clause by 
November 1, 2020. 

w) A description of how Traditional Knowledge, including but not limited to that received from the 
Traditional Knowledge Elders Group, influence decision making 

Arctic is committed to incorporating oral and recorded Traditional Knowledge into decision making at the 
Ekati Diamond Mine. With significant input from communities and the Traditional Knowledge Elder’s 
Group (TKEG), Arctic developed a Traditional Knowledge Management Framework to outline how Arctic 
will collect, store, manage, and use Traditional Knowledge in a respectful way. The TK Framework was 
approved by the TKEG in January 2017 and will operate as a living document which can be amended at 
any time at the TKEG’s discretion. A summary of the 2017 TKEG meetings can be found at the following 
link: Summary Reports and Posters for TKEG Meetings. As per Section 5 of the Framework, Arctic 
respects that Indigenous people own and control their TK, and Arctic will only use their TK with consent, 
and only as intended in the context of which it was shared. Arctic maintains that it is not appropriate to 
disclose TK that has been obtained in a public document not directly related to the aspect of which it was 
shared. Arctic has also developed an Engagement Plan which is consistent with the requirements of the 
Engagement and Consultation Policy released by the Land and Water Boards of the Mackenzie Valley in 
2013. 

http://registry.mvlwb.ca/Documents/W2013L2-0002/Ekati%20Jay%20Project%20-%20Traditional%20Knowledge%20Management%20Framework%20-%20May%2016_17.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%202017%20TKEG%20Reporting%20-%20Sep%2017_18.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Engagement%20Plan%20-%20Version%204.1%20-%20Jul%2027_18.pdf
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Arctic approaches community engagement and the incorporation of Traditional Knowledge in many ways; 
though many of Arctic’s regular engagements were put on hold due to the COVID-19 pandemic and 
entering Care & Maintenance in 2020. There are plans to modify and adjust these programs for 2021. 
This includes on-site monitoring programs, larger regional programs, workshops, meetings, and support 
of community-led TK programs. Please see Section 4.3.4 of this report for a full list of Traditional 
Knowledge Projects and TK Preservation Programs conducted in 2020. 

x) Any changes to the Engineer of Record for the Jay Dike and North Dike 

There were no changes to the Engineer of Record for the Jay Dike and North Dike in 2020. 



                                                                                                             ENVIRONMENTAL AGREEMENT ARTICLE V REPORTING REQUIREMENTS 

ARCTIC CANADIAN DIAMOND COMPANY LTD.                                                                         
 4-1 

4. Environmental Agreement Article V Reporting 
Requirements 

The following section details the requirements of Section 5.1 of the Environmental Agreement that came 
into effect on January 6, 1997.  

Section 5.1: Annual Report  

a) Arctic shall prepare and submit a report (the “Annual Report”) to the Minister, the GNWT, the 
Monitoring Agency and the Aboriginal Peoples commencing on April 30, 1998 and on each April 30 
thereafter until full and final reclamation of the Project site has been completed in accordance with the 
requirements of all Regulatory Instruments and the terms of this Agreement. Each Annual Report 
shall be accompanied by a plain English summary prepared by Arctic and shall include the results of 
Arctic’s ongoing compliance with this Agreement and applicable legislation, instruments and 
agreements for the preceding Reporting Year and providing the Minister, the GNWT, the Monitoring 
Agency and the Aboriginal Peoples with all supporting information and data from the environmental 
monitoring programs and all studies and research conducted in accordance with Articles X, XI, and 
XII of this Agreement. Each Annual Report shall contain, inter alia, the following (see Section 4.1 to 
4.7 headings below). 

4.1 Compliance Reports with Respect to the Water Licence, the Surface Leases, the 
Land Use Permits and Other Regulatory Instruments (Clause 5.1.a.i) 

Section 3 of this report provides details on compliance with the Type A Water Licence W2012L2-0001 
and DFO Authorizations that regulate the Ekati Diamond Mine. Surface Leases and Land Use Permits are 
inspected regularly by GNWT Department of Lands. 

The GNWT Department of Lands Inspector performed Type A Water Licence W2012L2-0001 inspections 
at the Ekati Diamond Mine throughout 2020. During those inspections the following areas were visited: 

• Fuel stations 

• Fuel transfer areas 

• Underground fresh air raises 

• Water and Waste facilities including the incinerator, composter, burn bin and landfill 

• Contaminated Snow Containment Facility 

• Misery Camp 

• King Pond Settling Facility 

• Grizzly Road and lake water intake 

• Long Lake Containment Facility  

• Pigeon Stream Diversion (PSD) 

• Panda Diversion Channel (PDC) 
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• Sable/Pigeon Road 

• Sable Development  

• Lynx Haul Road 

• Laydowns 

• Dust suppressant storage area 

• Fox Pit 

• Misery Pit and Misery Underground 

• Pigeon Pit 

• Beartooth Pit 

• Lynx Pit 

• Jay Access Road 

The findings for the W2012L2-0001 inspections can be found on the Board Registry at the following links: 

• January 7, 2020 GNWT, Department of Lands Water Licence Inspection 

• February 19, 2020 GNWT, Department of Lands Water Licence Inspection  

• June 4 and 25, 2020 GNWT, Department of Lands Water Licence Inspections 

• September 10, 2020 GNWT, Department of Lands Water Licence Inspection 

• October 22, 2020 GNWT, Department of Lands Water Licence Inspection 

The Inspector also conducted Land Use Permit inspections in 2020. The Inspector verified the cleanup of 
spills reported to the NWT Spill Line and the ENR Online Spill Reporting Tool. Please see Section 3.3(s) 
above for further details on reported spills. The dates and findings of these inspections can be found at 
the following links: 

• February 6, 2020 W2017D0004 Misery Underground Inspection Report 

• October 22, 2020 W2017D0004 Misery Underground Inspection Report 

• November 27, 2020 W2017D0004 Misery Underground Inspection Report 

No aspects of the operation were deemed “Unacceptable” during the inspections listed above. 

4.1.1 Surface Leases and Mining Leases 

Arctic holds 282 mineral leases and 10 surface leases which were issued subject to the Territorial Lands 
Act. The surface leases are summarized in Table 11. As of April 1, 2014, the Ekati mine leases became 
subject to the Northwest Territories Lands Act and the Northwest Territories Lands Regulations. 
 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20January%207%202020%20-%20Feb%206_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20January%207%202020%20-%20Feb%206_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20February%2019%202020%20-%20Apr%2027_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20February%2019%202020%20-%20Apr%2027_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20June%204%20and%2025%202020%20-%20Jul%2024_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20June%204%20and%2025%202020%20-%20Jul%2024_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20September%2010%202020%20-%20Oct%2016_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Water%20Licence%20Inspection%20Report%20-%20October%2022%202020%20-%20Nov%2012_20.pdf
http://registry.mvlwb.ca/Documents/W2017D0004/Misery%20Underground%20-%20Land%20Use%20Inspection%20Report%20-%20February%206%202020%20-%20Feb%2021_20.pdf
http://registry.mvlwb.ca/Documents/W2017D0004/Misery%20Underground%20-%20Land%20Use%20Inspection%20Report%20-%20February%206%202020%20-%20Feb%2021_20.pdf
http://registry.mvlwb.ca/Documents/W2017D0004/Misery%20Underground%20-%20Land%20Use%20Inspection%20Report%20-%20October%2022%202020%20-%20Nov%204_20.pdf
http://registry.mvlwb.ca/Documents/W2017D0004/Misery%20Underground%20-%20Land%20Use%20Inspection%20Report%20-%20November%2027%202020%20-%20Dec%2011_20.pdf
http://registry.mvlwb.ca/Documents/W2017D0004/Misery%20Underground%20-%20Land%20Use%20Inspection%20Report%20-%20November%2027%202020%20-%20Dec%2011_20.pdf
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Table 11 Surface Leases 

Surface Lease Size (ha) Area 
76D/9-3-2 1,121.2 Misery Pit, facilities and road 

76D/9-4-2 12 Misery Facilities 

76D/10-2-2 6,023 Koala, Panda and Fox Pits and facilities 

76D/10-3-2 3,701 Long Lake Containment Facility 

76D/10-4-2 110 Airstrip and facilities 

76D/15-4-2 998 Sable Pit and facilities 

76D/10-5-2 155 Main Camp 

76D/10-7-2 324.6 Pigeon Pit and facilities 

76D/9-10-1 186.4 Lynx Waste Rock Storage Area 

76D/9-11-1 173.1 Lynx Pit and road 

Total 12,804.3  

4.1.2 Land Use Permits 

Arctic currently holds 10 Type A Land Use Permits with the Wek’èezhìi Land and Water Board related to 
activities at the Ekati Diamond Mine. These Land Use Permits are all listed in Table 12.  

Table 12 Land Use Permits 

Type A Land 
Use Permit # Activity Covered Issue Date Expiry Date 
W2018C0005 Mineral Exploration, Winter Road Construction, 

Camp, Fuel Storage, and Associated Activities 
October 24, 2018 October 23, 2023 

W2013D0006 Lynx Pit and Access Road April 30, 2014 April 29, 2021 

W2015D0005 Lynx Waste Rock Storage Area June 5, 2015 June 4, 2022 

W2014I0001 Misery Powerline August 11, 2014 August 10, 2021 

W2016D0003 Sable Pit and Associated Activities May 12, 2016 May 11, 2021 

W2016D0005 Pigeon Pit and Associated Activities July 19, 2016 July 18, 2021 

W2016F0006 Pigeon and Sable Haul Road July 19, 2016 July 18, 2021 

W2013D0007 Jay Pit May 29, 2017 May 28, 2022 

W2017J0003 Jay Project Culture Camp June 20, 2017 June 19, 2022 

W2017D0004 Misery Underground Activities       July 12, 2018                July 11, 2023 

 
On August 19, 2020 the Wek’èezhìi Land and Water Board sent a final clearance letter for the Jay 
Development (Early Works) LUP W2016F0007. This LUP and its obligations have effectively been replaced 
with LUP W2013D0007 for Jay Pit. 

Throughout 2020, the Ekati Diamond Mine complied with the Land Use Permits and Surface Leases. The 
GNWT Department of Lands Water Licence and Land Use Permit inspection reports are a matter of 
public record. 

http://registry.mvlwb.ca/Documents/W2016F0007/Ekati%20-%20Jay%20Early%20Works%20-%20Final%20Clearance%20-%20Decision%20Letter%20-%20Aug%2019_20.pdf
https://mvlwb.com/registry/W2012L2-0001
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4.1.3 Fisheries Act Authorizations 

Ekati Diamond Mine has five applicable Fisheries Act Authorizations (FAAs; Table 13). These 
Authorizations provide approval to conduct work that results in the harmful alteration, disruption or 
destruction of fish habitat. See Section 2.2.3 of this report for further details on these Authorizations. 
Three of the five FAAs have been closed in 2018 and 2019 (SC99037, 15-HCAA-00266, and SCA96021) 
with offsetting commitments extending beyond the valid authorization period for SC99037 and 15-HCAA-
00266. Fisheries Act Authorization SCA96021 was closed in 2019 due to completion of works described 
in the Authorization and confirmation from Fisheries and Oceans Canada that conditions described in the 
FAA have been met (i.e., completion of the corresponding compensation work on Panda Diversion 
Channel). Two FAAs remain active or are in the process of closure (SC00028 and SC01111).  

Fisheries Act Authorization #15-HCAA-00266 was closed-out in January 2019 as per Arctic’s request 
following completion of works described in the Authorization, specifically, the dewatering of Lynx Lake. 
The remedial work in Pike Creek was completed in late summer 2018 and the monitoring of the habitat 
improvement of Pike Creek is the only outstanding requirement under the Authorization. Monitoring at 
Pike Creek is scheduled for completion in years 1, 4, 8 and 10 and are due in 2021, 2022, 2026 and 
2028, respectively. Year 1 post-construction monitoring at Pike Creek was originally scheduled for 2019 
but was postponed due to a community tragedy and in 2020 due to the COVID-19 pandemic the 
programs could not be completed. The monitoring program was postponed to 2021 when it is expected 
that access to Pike Creek will be feasible again. 

Fisheries Act Authorization #SC99037 was closed out in December 2018 as per Arctic’s request following 
completion of works described in the Authorization, specifically the loss of reaches 3 and 4 of Pigeon 
Stream. Pigeon Stream Diversion (PSD) was designed and constructed as compensation for the habitat 
loss in Pigeon Stream. Years 1, 2, and 4 of the Pigeon Stream Diversion channel monitoring were 
completed in 2014, 2015, and 2017 with Year 7 scheduled for 2020. However, the reduced workforce and 
Territorial Government restrictions on incoming travel to the Northwest Territories due to the COVID-19 
Pandemic, Year 7 monitoring could not be completed and was postponed to 2021.  

Table 13 Department of Fisheries and Oceans Fisheries Act Authorizations 

DFO FAA # Activity Covered 
SC00028 • Developing King Pond into a minewater settling facility 

SC011111 • Construction of a dike in Desperation-Carrie stream 
• The use of Desperation Pond for Waste Rock placement, sedimentation, and water 

management associated with the development of Misery Pit 
 
1 FAA closure was requested due to completion of works described in the Authorization, including the dyke construction in 

Desperation-Carrie Stream and the use of Desperation Pond for Waste Rock placement, sedimentation, and water 
management, associated with the development of Misery pit. The dyke construction in Desperation-Carrie Stream was 
completed in 2002.  

4.2 Results and Findings of Studies and Research Conducted in the Preceding Year 
(Clause 5.1.a.ii) 

In 2020, several studies and research projects were conducted at the Ekati Diamond Mine. A brief 
summary of the studies is provided in the following sections. 
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4.2.1 Aquatic Effects Monitoring Program  

Please refer to Appendix D for a summary of the results from the 2020 AEMP that is in accordance with 
Part J of the W2012L2-0001 Water Licence. 

4.2.2 Aquatic Response Framework 

The Ekati Diamond Mine Aquatic Response Framework (ARF), Version 3.0, was submitted to the Board on 
March 9, 2018 and included the updated proposed fluoride benchmark and addressed Directives related to 
the ARF provided in the Decision on the nitrogen, selenium, potassium, and fish Response Plans. Version 
3.0 of the ARF was approved on November 19, 2018 along with the fluoride water quality benchmark. 
Changes to the ARF Version 3.0 were proposed as part of the 2019 AEMP Re-evaluation Report in 
Appendix A and submitted on December 13, 2019. The Board approved the 2019 AEMP Re-evaluation 
Report on March 24, 2021 (Please see Appendix K for Ekati – 2019 AEMP Re-evaluation Report and 
Proposed AEMP Design Plan Version 7.0; and Fish Response Plan Version 2.0 letter). However, the ARF 
(i.e., Recommendation 5) was approved with additional Direction and Recommendation 12 was not 
approved. The following Response Plans or Response Plan updates were submitted or approved during 
2020: 

• Fish Response Plan Version 2.0 (approved with additional Direction on March 24, 2021, requires 
submitting Version 3.0 within one year of the Reasons for Decision received).  

• Total Phosphorus Response Plan Version 2.0 (submitted on November 16, 2020; responses to 
comments provided to the Board on April 5, 2021). 

4.2.3 Reclamation Research 

A summary of 2020 reclamation and closure research is provided in Section 4.2 of Appendix F – 
Reclamation and Closure Progress Report. Findings from the reclamation and closure research activities 
and highlights of ongoing research are provided below. 

LLCF Reclamation Research 

Reclamation research at the LLCF continued in 2020 with a focus on naturally occurring microbial 
amendments on processed kimberlite including mycorrhizae and frankia bacteria. Mycorrhizae colonize 
the roots of the host plant and in exchange for carbon from the plant their hyphae extend laterally in all 
directions from the roots effectively increasing the plant’s root surface area and therefore its ability to 
extract nutrients and water from the surrounding soil. Frankia bacteria was selected for its nitrogen-fixing 
properties specific to Alder growth. 

The following microbial amendment trials were established in 2020: 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20AEMP%20-%20Fish%20Response%20Plan%20-%20Version%202.0%20-%20Oct%2031_19.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20AEMP%20-%20Phosphorus%20Response%20Plan%20-%20Version%201.3%20-%20Aug%2028_18.pdf
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• Mid slope trials: 

o (45) Alder (Alnus crispa) inoculated with both indigenous mycorrhizae and frankia 
bacteria 

o (90) Dwarf Birch (Betula glandulosa) inoculated with indigenous mycorrhizae 

o (45) Alder (Alnus crispa) uninoculated control group 

o (90) Dwarf Birch (Betula glandulosa) uninoculated control group 

• Low slope trials: 

o (45) Alder (Alnus crispa) inoculated with both indigenous mycorrhizae and frankia 
bacteria 

o (90) Dwarf Birch (Betula glandulosa) inoculated with indigenous mycorrhizae 

o (30) Alder (Alnus crispa) uninoculated control group 

o (70) Dwarf Birch (Betula glandulosa) uninoculated control group 

4.2.4 Dust Suppression 

With an intent to continually improve environmental practices, and to address comments and concerns 
received from community members, regulators, and the Independent Environmental Monitoring Agency 
(IEMA), Arctic undertook an Envirokleen pilot study in 2015 and expanded on the pilot study from 2016 - 
2019 to investigate ways to improve dust suppression practices at the Ekati Diamond Mine. Arctic is 
committed to this advanced dust mitigation study through Measure 6.2(a) of the Jay Project Report of 
Environmental Assessment. 2019 marked the final year of the pilot program and no Envirokleen was 
applied at Ekati Diamond Mine in 2020. 

4.3 Results and Findings of Environmental Monitoring Programs (Clause 5.1.a.iii) 

4.3.1 Ambient Water, Including Quality, Hydrology, Lake and Stream Ecology, and 
Groundwater 

2020 Aquatic Effects Monitoring Program 

Please refer to Appendix D (2020 Aquatic Effects Monitoring Program Summary) in accordance with 
Part J of this Licence. 

4.3.2 Climate at the Permanent Camp 

Meteorology 

The meteorological monitoring program includes the operation of the Koala automated meteorological 
station that has been in continuous operation since 1993. The Koala station operates year-round and 
continuously monitors wind speed and direction (at 10 m height), air temperature, humidity, total 
precipitation, and snow depth. The 12-month (October 2019 to September 2020) mean air temperatures 
measured at the Koala and regional meteorological stations are presented in Table 14. The mean 
precipitation data and snow depths at Koala and regional meteorological stations are presented in Tables 
15 and 16. 
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The Polar Lake micrometeorological station is operated during the open-water season. However, in 2020 
this station was not operational because the limited resources at Ekati due to the COVID-19 pandemic. 

Manual snow course surveys are typically completed near the end of each winter period in April. However, 
in 2020 the snow course program could not be completed because of the limited resources at Ekati due to 
the COVID-19 pandemic, details for which were outlined in the May 14, 2020 letter to the GNWT 
Department of Lands (Appendix K).  

 
Table 14 Mean Monthly Air Temperature (°C) for the Koala, Polar Lake, and Regional 
Meteorological Stations, 2019/2020 

Month 
Koala  

Station 
Kugluktuk 

Airport 
Bathurst Inlet 

Climate Station 
Yellowknife 

Airport 
2019 -4.2 -4.0 -2.4 -0.4 
October -17.2 -14.9 -16.1 -12.9 
November -27.3 -26.9 -23.0 -26.4 
December -4.2 -4.0 -2.4 -0.4 

2020 
  

 
 

January -26.6 -25.8 -24.5 -26.4 
February -29.9 -30.0 -29.6 -23.9 

March -25.8 -25.2 -24.2 -19.5 
April -15.8 -15.8 -15.1 -8.3 
May -6.7 -5.7 -4.4 3.0 
June 7.2 6.7 8.6 12.8 
July 14.4 11.7 13.8 16.3 
August 11.9 10.7 12.8 15.1 
September 2.8 3.8 4.4 6.7 

Meana -9.8 -9.6 -8.3 -5.3 
Normal -10.8b -10.3c - -4.3c 

Notes: 
Dash (-) indicates not available. 
a Mean of the October 2019 to September 2020 monthly values. 
b Data source: BHP and Dia Met 2000. 
c Data source: ECCC 2020a. 
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Table 15 Monthly Precipitation (mm) for Ekati and Regional Meteorological Stations, 2019/2020  

Month 
Koala Station  
(Unadjusted) 

Koala Station  
(Adjusted) 

Kugluktuk 
Airport 

Bathurst 
Inlet 

Climate 
Station 

Yellowknife 
Airport 

2019      
October 13.9 19.1 27.3 22.1 19.7 

November 8.7 11.9 7.6 8.4 20.5 

December 7.0 8.5 2.6 6.8 10.2 

2020 
 

  
 

 

January 2.4 2.7 6.8 11.4 6.2 

February 9.6 15.4 1.1 6.8 8.5 

March 6.9 11.1 1.2 6.7 5.3 

April 6.5 10.2 1.8 2.3 8.1 

May 4.8 7.2 2.9 8.1 3.0 

June 12.7 15.9 6.1 17.9 28.6 

July 157.7 157.7 52.0 87.0 97.6 

August 26.2 26.2 17.5 50.5 67.4 

September 27.1 29.4 17.3 18.5 27.2 

12 Month Total 
or mean 283.6 315.3 144.2 246.5 302.3 

Normal 345c 345c 247.2d - 288.6d 

Notes:  
Dashes (-) indicate data not available at time of reporting.  

a Adjusted precipitation corrects for wind-induced undercatch. See ERM (2020) for methods. 
b The Koala Station snow depth values are lower than the snow depth of the broader general area due to windswept 
snow at the station's location.  
c Data source: BHP and Dia Met 2000. 
d Data source: ECCC 2020a. 
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Table 16 Snow Depth (cm) for Ekati and Regional Meteorological Stations, 2019/2020  

Month 
Koala Station  
(Unadjusted) 

Kugluktuk 
Airport 

Bathurst 
Inlet 

Climate 
Station 

Yellowknife 
Airport 

2019     
October 2.0 8.0 4.8 0.4 

November 4.6 16.3 6.0 15.6 

December 5.4 17.9 6.4 26.2 

2020     

January 4.0 17.9 11.5 32.7 

February 4.4 15.9 12.4 41.0 

March 3.7 14.7 8.6 47.1 

April 5.4 16.1 9.2 31.4 

May 4.5 6.0 8.9 0.4 

June 1.2 0.0 1.3 0.0 

July 0.0 0.0 0.0 0.0 

August 0.0 0.0 0.0 0.0 

September 0.0 0.0 0.6 0.0 

12 Month Total 
or mean 2.9 9.4 5.8 16.2 

Normal - 19.0 d - 13.0 d 
Notes:  
Dash (-) indicates not available. 
a Adjusted precipitation corrects for wind-induced undercatch. See ERM (2020) for methods. 
b The Koala Station snow depth values are lower than the snow depth of the broader general area due to windswept 
snow at the station's location.  
c Data source: BHP and Dia Met 2000. 
d Data source: ECCC 2020a. 
 

Ambient Air Quality 

The Ekati Diamond Mine Air Quality Monitoring Program (AQMP) is comprised of the following components: 

• meteorological monitoring 

• air contaminant and greenhouse gas (GHG) calculations 

• monitoring of total suspended particulate matter (TSP) and particulate matter with aerodynamic 
diameter less than 2.5 µm (PM2.5) as part of the partisol station sampling 

• continuous ambient air quality monitoring of sulphur dioxide (SO2), nitrogen dioxide (NO2), nitric 
oxide (NO), and nitrogen oxides (NOX) as part of the continuous air monitoring (CAM) 

• monitoring for dust deposition (dustfall) including total dustfall, acid deposition, and metal 
deposition 

• snow chemistry sampling – not completed in 2020 
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• lichen tissue monitoring – not completed in 2020 

Emissions calculations, TSP, and PM2.5 monitoring have been conducted yearly since the start of the 
program in 1997, while snow chemistry and lichen tissue sampling have been conducted every three 
years. The snow chemistry sampling and the lichen tissue monitoring will be completed in 2021. 
Continuous ambient monitoring has been performed continuously since the beginning of 2008 and is 
housed within the Continuous Air Monitoring Building (CAMB). The most recent AQMP report was issued 
in April 2021 for the 2020 reporting period. A summary of the 2020 AQMP report is provided in Appendix 
G. 

Stationary Emission Sources 

Arctic reports GHG emissions to the Environment and Climate Change Canada (ECCC) Greenhouse Gas 
Emissions Reporting Program. Reported GHG emissions are based on diesel consumption from the 
mobile fleet, aviation, power generation, heating, blasting, incineration, and non-motive fuel consumption 
such as crushers, compressors, and pumps. Arctic also reports estimated emissions from the sewage 
treatment plant, the in-vessel composter and used oil consumption. Greenhouse gas emissions for the 
Ekati Diamond Mine totaled 82,207 tonnes CO2 equivalent (CO2 e) in 2020, which is a decrease of 83,251 
tonnes from what was reported to ECCC for 2019. A breakdown of 2020 emissions as compared to 2019 
emissions is provided below in Table 17. 

Table 17     2020 Greenhouse Gas Emissions 

Emission Source 2020 
Emissions 
(tonnes CO2 e) 

2019 
Emissions 
(tonnes CO2 e) 

% Decrease Reason for Variability 

Stationary 
• Heating 
• Power 
• Non-motive 
• Waste Oil 

59,936 86,785 30.94 %  Decrease in fuel demand in 2020 vs. 
2019 due to the site being in Care and 
Maintenance for much of the year 

Industrial  
• Blasting 

220 1,370 83.94 %  Decreased mining activity in 2020 vs. 
2019 

Transportation 
• Motive 
• Helicopter 

22,036 77,230 71.47 %  Decreased mining activity due to Care 
and Maintenance 

Waste  
• Incinerator 

biomass (does 
not include 
diesel 
consumption) 

• Composter  

35 41 14.63 %  Decreased Waste generation due to 
lower camp occupancy 

Wastewater 

 

12 32 62.50 %  Reduced camp occupancy, less human 
Waste generated 
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4.3.3 Wildlife, Including Caribou and Bears 

Wildlife Effects Monitoring Program 

The Wildlife Effects Monitoring Program (WEMP) monitors wildlife and documents wildlife effects resulting 
from mining development and associated activities at the Ekati Diamond Mine. The WEMP also assesses 
the effectiveness of wildlife mitigation and management efforts. The program focuses on animal species 
identified as species of greatest concern, termed Valued Ecosystem Components (VEC; e.g., caribou, 
grizzly bear, wolf, and wolverine). 

More information is provided in Appendix H, Wildlife Effects Monitoring Program Summary. 

Caribou 

In 2020, there were incidental observations of 5,604 caribou within the Ekati Diamond Mine study area. 
Most caribou (83%) were incidentally observed within the winter period (January 1 to April 14, 2020 and 
November 1 to December 31, 2020) and the fall migration (8%). Incidental observations likely included 
same caribou individuals or groups recorded on multiple occasions. The remaining observations (9%) 
were made during the spring migration and the summer period.  

Zone of Influence Monitoring 

As per Jay Project EA Measure 6.5, Arctic has committed $500,000 of funding towards Zone of Influence 
(ZOI) monitoring between 2018 and 2020. Arctic has also developed a collaborative research program 
incorporating Traditional Knowledge designed to identify the causes of the Bathurst herd’s ZOI for caribou 
avoidance and has sourced funding for both community-based traditional knowledge and western science 
investigations towards this cause. Arctic held an initial workshop in December 2017 with land users and 
Traditional Knowledge holders to build key elements in the design of the research program and the work 
plan was further developed during a meeting with IBA Communities on September 12, 2018. Further work 
on these initiatives was deferred in 2019 while the Jay Project continued to undergo an optimization 
study. Arctic also supports cumulative effects assessment and management initiatives by the GNWT, 
through participation in the Zone of Influence Technical Task Group, which is tasked with determining the 
most effective methods for future monitoring of caribou distribution near mine sites. Arctic has agreed to 
provide funding ($250,000) for studies to determine the key drivers of the magnitude and spatial extent of 
the ZOI. In November 2019, Arctic provided in-kind support for caribou surveys conducted by ENR. 

Grizzly Bear 

A total of 91 grizzly bears were recorded incidentally over 51 separate days in 2020. The earliest spring 
sighting was on May 7, 2020, and the last grizzly bear sighting prior to winter was recorded on October 
23, 2020. Multiple animals or family groups were observed on 14 occasions in 2020, including adult 
females with up to two cubs (9 occasions). The number of grizzly bear sightings and family groups 
observed in 2020 decreased from 2019 by 58%. In 2020, fewer areas were frequented by mine personnel 
and therefore opportunities to observe grizzly bears decreased. 
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4.3.4 Traditional Knowledge Projects and Community Outreach 

Compared to previous years, minimal Traditional Knowledge (TK) projects and TK preservation programs 
occurred throughout 2020. Generally, the programs that Arctic supports vary year-to-year based on 
requests from communities and annual reviews. Unfortunately, due to the COVID-19 pandemic and the 
company entering CCAA protection earlier in 2020, the company was unable to contribute to the same 
number of TK Projects and Community Outreach programs. The following is a list of assessments, and 
the development and implementation of 2020 projects: 

• March 2020: Canadian Championship Dog Derby. The Canadian Championship Dog Derby is a 
tradition dating over sixty years, representing the resilience of a sport and trade that shaped the 
Canadian North. After sixty years of showcasing the skills that dogs acquired on traplines, helping 
their owners feed and shelter their families, the Derby is now a world-class event celebrating 
traditional knowledge, athleticism, and endurance. The Derby challenges dog racers to take on 
the harsh conditions of the Canadian Arctic in a three-day series of races. Although Arctic 
financially supported this event in 2020, the Derby was postponed until 2021. 

• March 2020: Sable, Lynx, and Pigeon Pit Raptor Surveillance Team. This program provided the 
opportunity for local Impact Benefit Agreement (IBA) Community Members to become familiar 
with the Ekati Diamond Mine environmental monitoring programs. Participants provided 
surveillance of raptors that attempted to establish nests close to the Misery, Lynx, Pigeon, and 
Sable Pits. Community Members were able to complete one rotation before Ekati went into Care 
& Maintenance due to the COVID-19 Pandemic. 

• May 2020: On-the-Land Collaborative. The NWT On-the-Land Collaborative provides funding, 
resources, and support for programs that centre around land-based education and cultural 
revitalization. Youth engagement is a very important component of these programs, as is the 
development of skills and knowledge that enhance community strength and resiliency.  Although 
Arctic was unable to contribute financially to the Collaborative, employee continued to contribute 
to the discussion and selection process.    

4.3.5 Reclamation, Including Re-vegetation Success, Soils Suitability, and the Diversity and 
Density of Plants 

There was no vegetation monitoring in 2020 due to limitations created by the COVID-19 pandemic. 
Vegetation monitoring will be completed in 2021. 

4.3.6 Esker Disturbances 

No eskers were disturbed in 2020. 

4.3.7 Vegetation, Including the Loss of Habitat 

From January 1, 2020 to December 31, 2020, habitat loss was confined to a small increase at the Ekati 
Diamond Mine due to mine development at the Sable Waste Rock Storage Area. The area of habitat loss 
was not measured in 2020 and will be included in the 2021 reporting year. A total of 3,897.7 ha of habitat 
have been lost by development of the project footprint since 1997, or 2.5% of the total pre-development 
habitat in the study area. 
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Some of the habitat loss will be mitigated as reclamation activities will be undertaken following mine closure.  

4.3.8 Permafrost 

The monitoring of permafrost response to operations at the Ekati Diamond Mine occurred from July 4-7, 
2020 as part of the annual geotechnical inspection. The annual geotechnical inspection of the completed 
water retaining structures on site was conducted, and ten structures were visually assessed: Panda 
Diversion Dam, Long Lake Outlet Dam, Intermediate Dike B, King Pond Dam, Waste Rock Dam, 
Desperation Pond Cofferdams, Bearclaw Diversion Dam, Intermediate Dike C, and Two Rock Dam and 
Two Rock Filter Dike. Each review consisted of visual observations and collection and review of ground 
temperature and settlement survey data, where possible. The results of this inspection are presented in 
Appendix I: 2020 Annual Geotechnical Inspection Executive Summary. 

4.4 Summary of Operational Activities during the Reporting Year (Clause 5.1.a.iv) 

4.4.1 Koala Watershed 

The Koala Watershed contains the PDC and the majority of the Ekati Diamond Mine infrastructure 
including the main camp, the process plant, the LLCF, and the airstrip, as well as the Panda, Koala, Koala 
North, Fox, and Beartooth pits with associated WRSAs. The following major activities took place in the 
Koala Watershed during the 2020 AEMP period (October 1, 2019 to September 30, 2020): 

Mining Activities 

• No open pit or underground mining activity.  

Dewatering and Discharge 

• Approximately 16,041,304 m3 of water was Discharged from the LLCF to Leslie Lake from June 
29 to October 25, 2020. Results of the pre-approval and Discharge samples indicate that water 
quality was below the effluent quality criteria (EQC) in Water Licence W2012L2-0001 for all 
samples with the exception of one (18-Aug-20, YH2167). The pumps were temporarily inactive, 
and the exceedance was discussed with the inspector; it is suspected to be related to unknown 
sample contamination as samples collected before and after (13-Aug-20 and 25-Aug-20, 
respectively) met the EQC. 

• Freshwater sourced from Grizzly Lake for use at main camp continued. The total volume of water 
drawn from Grizzly Lake (including for use in the underground) was approximately 53,416 m3. 

• Approximately 530,373 m3 of water was pumped from Bearclaw Lake to North Panda Lake from 
July 10 to August 26, 2020. 

4.4.2 King-Cujo Watershed 

The King-Cujo Watershed contains the KPSF, as well as a portion of the Misery Camp and Misery WRSA. 
The following major activities took place in the King-Cujo Watershed during the 2020 AEMP period 
(October 1, 2019 to September 30, 2020): 

Mining Activities (until March 2020 when the Ekati Diamond Mine transitioned into temporary Care 
and Maintenance) 
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• Misery Underground Production mining continued.  

• Kimberlite ore was stockpiled at the Misery Ore Storage. 

• Stockpiled kimberlite ore from the Misery Ore Storage was transported to the process plant. 

• Misery Waste Rock was transported to the Misery WRSA.  

Dewatering and Discharge 

• Misery Pit water was pumped to the KPSF.  

• The permanent dewatering system (mud wizard) became operational in early 2020 in Misery Pit. 
The mud wizard removes the suspended solids from the mine water, improving water quality 
before pumping to KPSF. 

• Water was pumped from KPSF to Lynx Pit.  

• There was no Discharge from the KPSF to Cujo Lake during the 2020 AEMP period.  
 

4.4.3 Carrie Pond Watershed 

The Carrie Pond Watershed contains a portion of the Misery Pit, the associated WRSA, and Desperation 
Sump. In 2014, as part of expansion of the Misery WRSA, the majority of Desperation Pond was 
encapsulated within the WRSA. The small area that remains is currently being utilized as a sump to 
collect Seepage and runoff from the Misery WRSA for management through the KPSF. Thus, no pumping 
from Desperation Sump to the Receiving Environment occurred during the 2020 AEMP period (October 1, 
2019 to September 30, 2020). 

4.4.4 Pigeon-Fay and Upper Exeter Watershed 

The Pigeon-Fay and Upper Exeter Watershed contains the Pigeon Pit and the Pigeon Stream Diversion 
(PSD). The following major activities took place in the Pigeon-Fay and Upper Exeter Watershed during 
the 2020 AEMP period (October 1, 2019 to September 30, 2020): 

Mining Activities (until March 2020 when the Ekati Diamond Mine transitioned into temporary Care 
and Maintenance) 

• Development mining continued at Pigeon Open Pit. 

• Kimberlite ore from Pigeon was transported to the process plant. 

• Pigeon Waste Rock was transported to the Pigeon WRSA. 

Dewatering and Discharge 

• Minewater from Pigeon Pit (sump) was transported to the LLCF. 

4.4.5 Horseshoe Watershed and Lower Exeter Lake 

The Horseshoe Watershed contains the Sable Pit, Sable South WRSA, and TRSP. The following major 
activities took place in the Horseshoe Watershed during the 2020 AEMP period (October 1, 2019 to 
September 30, 2020): 
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Mining Activities (until March 2020 when the Ekati Diamond Mine transitioned into temporary Care 
and Maintenance) 

• Development mining continued at the Sable Open Pit. 

• Kimberlite ore from Sable Pit was transported to the process plant. 

• Sable Waste Rock was transported to the Sable South WRSA. 

• Ongoing Construction of the South and West WRSA. 

Dewatering and Discharge 

• Sump water from Sable Pit was pumped to the upstream portion of TRSP. 

• There was no Discharge from the TRSP to Horseshoe Lake during the 2020 AEMP period.  
 

4.4.6 Waste Management 

Version 7.0 of the Waste Management Plan was submitted on December 16, 2020 and was approved by 
the Board. The Waste Management Plan is the overarching Plan that includes the Landfill Management 
Plan, Hazardous Wastes Management Plan, Compost Management Plan, Hydrocarbon Impacted 
Materials Management Plan, and Incinerator Management Plan.  

The in-vessel composter continues to be an effective means of organic Waste management at the Ekati 
mine. Organic Waste such as food scraps, paper, and cardboard are broken down in an agricultural mixer 
and conveyed into the in-vessel composter in batches. The composter completes one full rotation at one 
revolution per minute at set intervals throughout the day to aerate the organic material and provide 
optimal conditions for microorganisms.  

The incinerators continued to operate as per the approved Incinerator Management Plan in 2020. The 
incinerators remain on a preventative maintenance plan with the manufacturer to inspect the condition of 
the chamber refractory, check system settings, and maintain proper fuel-to-air ratios in the burners. 
The second stack emissions test for the Ekati Diamond Mine incinerators was conducted in late 2016 and 
the results showed continued excellent performance of the units. Both units had emission concentrations 
were well below Canada Wide Standards for mercury and dioxins and furans. 

The Waste Management Building continues to operate as a Waste transfer facility; collecting and 
processing hazardous Waste such as oily rags, aerosol cans, Waste grease, Waste oil, fuel filters, and 
other miscellaneous Waste. Hazardous Waste transferred off site is sent to KBL Environmental Waste 
transfer facility in Yellowknife, NT, where it is combined with Waste from other facilities and economies of 
scale allow for further recycling.  

Landfill inspections are conducted daily by the Waste Management technicians, and results of the 
inspections are reported to the Team Leader - Warehouse. The Environment Department conducts three 
landfill inspections and one Waste bin survey per week and reports results to the Team Leader – 
Environment. Inspections are completed for compliance with the Waste Management Plan. The 
inspection outcomes are twofold: to measure the success of the communication to all Ekati mine staff of 
the expectations of Waste management, and to address any issues of non-compliance in a timely 
manner. 
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4.5 Actions Taken or Planned to Address Impacts or Compliance Problems Which 
Are Set Out in the Annual Report (Clause 5.1.a.v) 

Arctic utilizes an adaptive management approach to identify potential future issues (through rigorous 
monitoring programs) and to develop action plans to address these potential future issues before they 
become impacts and/or compliance concerns. The following discussion is designed to provide an update 
on current adaptive management programs and highlight new initiatives.  

4.5.1 Water Quality Exceedances 

 An exceedance of the deleterious substance limit for total suspended solids at seepage sampling station 
Seep-081 as outlined in the Metal and Diamond Mining Effluent Regulations (MDMER) in the summer of 
2020 and a non-compliance notification was sent to the Inspector on September 1, 2020 as per Part B, 
Condition 18 of the Water Licence. All other substances concentrations measured in Seep-081 samples 
remained below the MDMER deleterious substances limits. 

Arctic installed four silt fences upstream of Seep-081 to assist with mitigating high suspended solids. On 
recent inspection, one curtain closest to the sampling location is close to overflowing, which is not 
unexpected given the incredibly high precipitation levels during 2020. Arctic will continue to work to 
improve the retention capability of this curtain. Arctic will also develop seepage quality thresholds for Cujo 
Lake that are expected to be protective of the Receiving Environment. 

4.5.2 AEMP Sampling 

In response to the global COVID-19 pandemic, Arctic temporarily suspended all mining and production 
activities at the Ekati Diamond Mine and entered into Care and Maintenance on March 20, 2020. As a 
result, a reduced field sampling program was implemented in 2020 to safeguard the health of Arctic’s 
employees and consultants, and the northern communities. The reduced program was outlined in a letter 
of notification and request that was sent to the Board on August 6, 2020 and subsequently approved on 
September 29, 2020 (Appendix K). 

With the exception of the snow pack survey, all monitoring planned for April 2020 (i.e., under-ice season) 
was completed successfully. The appropriate balance to environmental monitoring and ensuring the 
health and safety of field staff required completion of a reduced AEMP during the open-water season of 
2020. 

Stream hydrology and stream benthos are routinely monitored annually; however, in 2020 these AEMP 
components were not sampled due to the Ekati Diamond Mine’s temporary care and maintenance status. 
Lake sediment quality is monitored every three years, sediment sampling was scheduled in 2020; 
however, sediment sampling was delayed until 2021 due to the Ekati Diamond Mine’s temporary care and 
maintenance status (Appendix K). 

Arctic has reviewed AEMP sampling requirements and protocols with field personnel, and Arctic does not 
anticipate non-compliances in the future. 



ENVIRONMENTAL AGREEMENT ARTICLE V REPORTING REQUIREMENTS 

  

ARCTIC CANADIAN DIAMOND COMPANY LTD. 4-17 

4.6 Summary of Operational Activities for the Next Reporting Year (Clause 5.1.a.vi) 

Below is a summary of operational activities, as well as Waste and ore movement forecasts in wet metric 
tonnes (wmt), for 2020. 

MUG Development 
The following activities are scheduled to take place in 2021: 

• Commercial production achieved in Q1 

• Underground compressors to be completed in Q2 2021 

• Preparing to start production blasting on 2nd level 

• Nearing completion of waste development on 3rd level 

• Decline waste development well on the way to 4th level 

• Production targets ramping up each month until high end of the mine plan targets have been 
achieved 

Waste Movement 
• Pigeon Waste: 2,005,280 wmt 

• Sable Waste: 25,419,225 wmt 

• MUG Waste: 86,168 wmt 

Ore Movement 
• Pigeon ore: 2,331,955 wmt 

• Sable ore: 935,233 wmt 

• MUG ore: 742,214 wmt 

4.7 Lists and Abstracts of All Environmental Plans and Programs (Clause 5.1.a.vii) 

Figure 7 provides all environmental plans and programs ongoing at the Ekati Diamond Mine. Arctic 
implements several environmental plans and programs at the Ekati mine site, all of which are interrelated 
(Figure 7). The results and components of environmental programs are driven directly and/or indirectly by 
the plans in place each with the overarching goal to protect land, air, water and wildlife.  

Below is a list of 2020 environmental plans and programs with brief abstracts. Summaries of the plans 
can be found in the related appendices. Further detail on the environmental plans and programs can be 
found in the approved plans and/ or published technical reports. 

4.7.1 Surveillance Network Program (SNP) W2012L2-0001 (formerly MV2009L2-0001 Koala 
Watershed, and MV2001L2-0008 Sable Pigeon Beartooth) 

The SNP required in the Water Licence W2012L2-0001 outlines a series of monitoring stations within the 
Ekati Diamond Mine claim area. The SNP prescribes a sampling frequency for each station with a specific 
set of water quality parameters that are to be monitored. In addition, it requires monitoring and 
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measurement of water pumping and Discharge volumes, fresh and recycled water use, sewage effluents, 
Waste Rock and ore production, and meteorological data. This information can be found in Appendix A of 
this report as per Schedule 1, Part B, Condition 1(j) of W2012L2-0001. 

4.7.2 2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

As a condition of Water Licence W2012L2-0001, it is required to monitor WRSA seepage quality and 
characterize Waste Rock at the Ekati Diamond Mine. Findings of these monitoring programs are reported 
annually in the Waste Rock and Waste Rock Storage Area Seepage Survey reports (see Appendix B). 

4.7.3 2020 Aquatic Effects Monitoring Program 

The AEMP is a requirement specified in the Class A Water Licence (W2012L2-0001). The program is 
designed to detect changes in the aquatic ecosystem that may be caused by mine activities. The 2020 
program included monitoring of the following physical, chemical, and biological components of the aquatic 
ecosystem: physical limnology, lake and stream water quality, phytoplankton, zooplankton, and lake 
benthos. Fish sampling, large-bodied fish and slimy sculpin did not occur in 2020 as they are scheduled 
to be completed every six and three years, respectively. Meteorological data are also reported in the 
AEMP because of their relationship to site hydrology. The 2020 AEMP report was submitted to the Board 
as per the requirements of Part J, Item 7 in the Water Licence on March 31, 2021. The AEMP Executive 
Summary of the 2020 AEMP can be found in Appendix D of this report. 

4.7.4 2020 Wildlife Effects Monitoring Program  

The WEMP (see Appendix H for a summary) monitors wildlife and documents wildlife effects resulting 
from mining development and associated activities at the Ekati Diamond Mine. The WEMP also assesses 
the effectiveness of wildlife mitigation and management efforts. The program focuses on wildlife species 
identified as species of greatest interest, termed Valued Ecosystem Components (VECs). This was 
submitted March 31, 2020 and distributed to regulators, IEMA, and communities.  

4.7.5 Engagement Plan 

The Ekati Mine Engagement Plan guides the communication and outreach activities Arctic undertakes 
with affected parties. The Engagement Plan addresses how affected parties can develop an 
understanding of proposed projects and also assists Arctic in developing an understanding of the social, 
cultural, and environmental conditions in the area. Arctic has developed and implemented new dispute 
resolution and community question follow-up procedures for the latest version of this Engagement Plan. 
Version 4.1 of the Ekati Mine Engagement Plan was submitted to the Board on July 27, 2018 and 
approved on August 27, 2018.  

4.7.6 Spill Contingency Plan 

This Spill Contingency Plan was developed to establish and document practices for responsible 
management of controlled substance spills at the Ekati Diamond Mine. The principle guiding its 
development and implementation has been that an effective and high-quality Spill Contingency Plan must 
provide the following:  

• A clear chain of command for all spill related emergency activities 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WEMP%20-%202016%20Technical%20Report%20-%20Mar%2030_17.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Engagement%20Plan%20-%20Version%204.1%20-%20Jul%2027_18.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Spill%20Contingency%20Plan%20-%20Version%2014.0%20-%20Dec%2021_20.pdf
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• Accountability for the performance of the spill response 

• Well-defined expectations regarding spill response and subsequent clean-up programs 

• Well-defined task and operational hazards/risk 

• Comprehensive hazard prevention and control methods 

• Reporting and record keeping requirements to track program progress 

This Spill Contingency Plan has been developed with the Ekati mine and area-specific hazard/risk 
analysis in mind. It outlines the necessary resources, personnel, logistics, and initial actions to facilitate a 
prompt, coordinated, and rational approach to emergency incidents. This Spill Contingency Plan also 
contains sufficient detail to enable those who are involved to respond effectively. Each person within the 
facility must know their role as well as the roles of those with whom they will interact. 

See section 3.2 (q) of this report for a summary of recent revisions.  

4.7.7 Interim Closure and Reclamation Plan  

The ICRP describes the proposed reclamation activities for the Ekati Diamond Mine based on the Life of 
Mine Plan at the time of submission. The Ekati Diamond Mine is required under Water Licence W2012L2-
0001 and the Environmental Agreement to have a closure plan in place during active mining operations, 
and to update that plan on a regular basis and/or when there is a significant change to the Life of Mine 
Plan. A final closure plan will be prepared and submitted to the Board at least two years before the end of 
active mining.  

The ICRP is developed with input from IBA communities and regulatory agencies and incorporates 
specific reclamation activities and objectives detailed in conformance documents that include Water 
Licences, the Environmental Agreement, Land Use Permits, Land Leases, and Fisheries Agreements.  

Reclamation of the mine site is guided by the Reclamation Goal to return the Ekati Diamond Mine to 
viable, and wherever practicable, self-sustaining ecosystems that are compatible with a healthy 
environment, human activities, and the surrounding environment. Closure objectives are used to guide 
reclamation activities through closure criteria and performance-based standards that measure how 
successfully closure activities meet closure objectives. 

The ICRP includes Reclamation Research Plans that address key uncertainties related to mine closure, 
such as water quality, wildlife safety, and sustainability of vegetation cover. A closure monitoring plan is 
also in place as a method of observing and tracking the performance of reclamation work against closure 
criteria. Monitoring programs and schedules are tailored to individual criteria, with identified parameters, 
methods, evaluation, and response thresholds. Monitoring results indicate when reclamation work has 
been successful, or if there is a need for further reclamation work. 

Version 3.0 of the Interim Closure and Reclamation Plan was submitted on August 15, 2018 as per Part K 
Condition 6 in the Water Licence W2012L2-0001. The Board approved selected elements of the ICRP on 
February 19, 2020. For those items that were not approved, the Board has identified a path forward for 
resolving these issues. This work will occur throughout 2021. 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20ICRP%20-%20Version%203.0%20-%20Part%201%20-%20Aug%2015_18.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20ICRP%20Version%203.0%20-%20Decision%20Letter%20and%20Reasons%20for%20Decision%20-%20Feb%2019_20.pdf
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4.7.8 Air Quality Monitoring Program 

The AQMP is a requirement under Section VII of the Environmental Agreement. In accordance with the 
agreement and commitments made in the 1995 Environmental Impact Statement, an AQMP was initiated in 
1998 to support the management of air quality throughout the life of the Ekati Diamond Mine’s operations. 

Program results of the AQMP are reported every three years in concert with the three-year snow and 
lichen sampling programs. Results for 2015-2017 were reported in the 2020 AQMP report (Appendix G) 
distributed in March 2021.  

The AQMP consists of six components: 

• Meteorological monitoring 

• Air emissions and GHG calculations 

• Ambient air quality monitoring: 

− Partisol TSP monitoring 
− Continuous air monitoring 

• Dustfall monitoring 

• Snow chemistry monitoring 

• Lichen tissue monitoring 

The executive summary of the 2020 AQMP can be found in Appendix G of this report. 

4.7.9 Waste Management Plan 

The objective of the Waste Management Plan is to maintain a safe and healthy workplace at the Ekati 
Diamond Mine such that potential adverse effects to the environment and wildlife are minimized through 
sound Waste management practices. The Waste Management Plan provides clear direction to Arctic 
staff, contractors and stakeholders on how Waste from the Ekati Diamond Mine is managed through each 
of the Waste streams to final disposal.  

The Waste Management Plan documents the approach to Waste and outlines strategies for dealing with 
the various Waste streams. As with any other management document, periodic reviews of the plan are 
necessary. The purposes of these reviews are two-fold: 

• To confirm continuing compliance 

• To allow the plan to be updated in the light of operational or technical changes 

The plan upholds the “Four Rs” of Waste management, namely: reduce, reuse, recycle, and recover. 

The Waste Management Plan includes a series of supporting plans which include the following: 

• The Incinerator Management Plan 

• The Compost Management Plan 

• The Solid Waste Landfill Management Plan 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%202014%20Air%20Quality%20Monitoring%20Program%20-%20Report%20-%20Apr%2013_15.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Waste%20Management%20Plan%20-%20Version%207.0%20-%20Dec%2016_20.pdf
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• The Hazardous Waste Management Plan 

See section 3.2 (q) of this report for a summary of recent revisions. 

4.7.10 Hydrocarbon-Contaminated Materials Management Plan 

The management of hydrocarbon-impacted materials at the Ekati mine, in accordance with our legal 
requirements as stated in Water Licence W2012L2-0001, is detailed in the Hydrocarbon-Contaminated 
Materials Management Plan. Activities carried out under this plan are reported to the WLWB in the Annual 
Report. Materials generated through operation of the mine are identified, and instructions regarding the 
management of each hydrocarbon-impacted Waste stream are provided. 

See section 3.2 (q) of this report for a summary of recent revisions. 

4.7.11 Wastewater and Processed Kimberlite Management Plan 

The maintenance of a current WPKMP for the Ekati Diamond Mine is required by the Type A Water 
Licence (W2012L2-0001). The WPKMP incorporates the placement of PK within the LLCF over the Life of 
Mine, an update of operations (since 2006), and the site-wide Wastewater management strategy. The 
WPKMP is a guidance document that allows the Ekati Diamond Mine to adapt to changes in the Life of 
Mine Plan, processing performance in the plant, and the characterization of kimberlite being mined. 
The Ekati Diamond Mine is committed to meeting the Water Licence Discharge criteria and cause no 
significant adverse environmental effects in the Receiving Environment downstream. 

See section 3.2 (r) of this report for a summary of recent revisions.  

4.7.12 Waste Rock and Ore Storage Management Plan 

The maintenance of a current WROMP for the Ekati Diamond Mine is required by the Type A Water 
Licence (W2012L2-0001). Requirements of the Plan are outlined in Schedule 6, Condition 2 of the Water 
Licence. The Plan includes acid rock drainage characterization and the overall Waste Rock and ore 
storage management strategy for the Ekati Diamond Mine. The WROMP is frequently updated to reflect 
the current Mine Plan and the characterization of Waste Rock and kimberlite being mined.  

See section 3.2 (r) of this report for a summary of recent revisions. 
 
 

http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Waste%20Management%20Plan%20-%20Version%207.0%20-%20Dec%2016_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20Waste%20Management%20Plan%20-%20Version%207.0%20-%20Dec%2016_20.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WPKMP%20-%20Version%209.0%20-%20Mar%2022_19.pdf
http://registry.mvlwb.ca/Documents/W2012L2-0001/W2012L2-0001%20-%20Ekati%20-%20WROMP%20-%20Version%2010.1%20-%20Oct%2030_19.pdf
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Figure 7 Environmental Protection through Environmental Management Programs and Plans 
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Appendix A - 2020 Surveillance Network Program Summary W2012L2-0001  

 

Water Licence W2012L2-0001 – Ekati Mine Site Effluent Requirements 

All water or waste from the Project that enters the receiving Environment, including all discharges from 
Surveillance Network Program Station 1616-30 shall meet the following effluent quality requirements: 

Parameter 
Max. Average Concentration 

(mg/L) 
Max. Concentration of any Grab 

Sample (mg/L) 

Dissolved Aluminum 0.1 0.2 

Total Antimony 0.01 0.02 

Total Arsenic 0.004 0.008 

Chloride 116.6(ln[Hardness])-204.1 2(116.6(ln[Hardness])-204.1) 

Nitrate - N e(0.9518(ln[Hardness])-2.032) 2(e(0.9518(ln[Hardness])-2.032)) 

Nitrite - N 0.006 0.12 

Potassium 53 103 

Total Selenium 0.001 0.002 

Total Strontium 3 6 

Sulphate e(0.9116(ln[Hardness])+1.712) 2(e(0.4163(ln[Hardness])+4.878)) 

Total Suspended Solids (TSS) 15 25 

Total Petroleum Hydrocarbons (TPH) 3.0 5.0 

 

 

All Discharges from Desperation Pond at Surveillance Network Program Station 1616-47 shall meet the 
following effluent quality requirements: 

Parameter 
Max. Average Concentration 

(mg/L) 
Max. Concentration of any Grab 

Sample (mg/L) 

Total Ammonia - N 1.34 2.68 

Total Copper 0.004 0.008 

Nitrate - N 2.27(e(0.9518(ln[Hardness])-2.032)) 4.54(e(0.9518(ln[Hardness])-2.032)) 

Potassium 41 82 

Sulphate 2.27(e(0.9116(ln[Hardness])+1.712)) e(0.4163(ln[Hardness])+4.878) 

Total Suspended Solids 15 25 

Total Petroleum Hydrocarbons 3.0 5.0 

 

 

 

 

 

 

 

 



All water or waste from the Lynx and Misery Developments that enters the Receiving Environment 
including Discharges from Surveillance Network Program Station 1616-43 shall meet the following 
effluent quality requirements: 

Parameter Max. Average Concentration (mg/L) 
Max. Concentration of any Grab Sample 

(mg/L) 

Aluminum 0.17 0.34 

Ammonia - N 1.7 3.4 

Total Arsenic 0.0085 0.017 

Cadmium 1.7 x [(10[0.83 log(Cujo Lake Hardness)-2.46])/1000] 
3.4 x [(10[0.83log(Cujo Lake Hardness)-2.46])/1000] 

 

Chloride 
1.7 x [116.6 x ln(Cujo Lake Hardness) -

204.1] 

Minimum of: 
13.4 x [116.6 x ln(Cujo Lake Hardness) -

204.1] 
OR 

10[0.297 log (KPSF Hardness)+2.232] 

Chromium 0.0017 0.0034 

Total Copper 0.0034 0.007 

Iron 0.51 1 

Nitrate - N 1.7(e(0.9518(ln[Hardness])-2.032)) 3.4(e(0.9518(ln[Hardness])-2.032)) 

Phosphate 0.017 0.0034 

Potassium 41 82 

Sulphate 1.7(e(0.9116(ln[Hardness])+1.712)) e(0.4163(ln[Hardness])+4.878) 

TSS 15 25 

Uranium 0.026 0.033 

TPH 3.0 5.0 

 

Any water or Waste from the Sable Development that enters the Receiving Environment including 
Discharges at Surveillance Network Program Station 0008-Sa3 shall meet the following effluent quality 
requirements.  

Parameter 
Max. Average Concentration 

(mg/L) 
Max. Concentration of any Grab 

Sample (mg/L) 

Total Ammonia-N 4.0 8.0 

Total Aluminum 1.0 2.0 

Total Arsenic 0.05 0.1 

Total Copper 0.02 0.04 

Total Cadmium 0.0015 0.003 

Total Chromium 0.02 0.04 

Total Lead 0.01 0.02 

Total Zinc 0.03 0.06 

Total Nickel 0.05 0.1 

Nitrite-N 1.0 2.0 

Nitrate-N 20.0 40.0 

Total Suspended Solids 15.0 25.0 

Total Petroleum Hydrocarbons 3.0 5.0 

Turbidity 10 NTU 15 NTU 

Total Phosphorus 0.2 0.4 



Any water or Waste entering the Receiving Environment shall have a pH between 6.0 and 9.0 except 
surface runoff, which shall have a pH between 5.0 and 9.0. 

Any water or waste entering the Receiving Environment shall be non-acutely toxic as determined by the 
acute toxicity tests described in Part A of the Surveillance Network Program. 

Any EQC exceedances are bolded and highlighted in pink in the data tables provided for points of 
compliance in this Appendix.  

All required bioassays were collected except for the 1616-43 under-ice sample as ice freezes to the 
bottom due to low water levels at the time of freezing, resulting in no water to sample or mud being 
retrieved. . All submitted bioassays results were non-toxic and non-lethal.  

Summary of Monthly SNP Sampling W2012L2-0001 conducted in 2020 (number of samples) 

        Month 
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1616-12      1 1 1 1    4 

1616-13      1 1 1 1    4 

1616-20      1       1 

1616-26b       1      1 

1616-28a   2    2      4 

1616-29a   2    2      4 

1616-30a   1  1  2   1  1 6 

1616-30b      1 4 5 4 4   18 

1616-43       2  1    3 

1616-46a       1      1 

1616-46b 2 2 1    4 3 5 4 5 2 28 

1616-48       1  1    2 

0008-Pi6      1   1    2 

0008-Sa3       1      1 

0008-Sa8      1       1 

0008-Sa10       1 1     2 

Q
A

Q
C

 

F1 1 1 1  1 2 3 3 3 1 1 1  

FB 1 1   1 1 2 1 1 1 1 1  

TB 1 1 1  1 1 2 1 1 1 1   

EB   1           

          Monthly Total 5 5 9 0 4 10 30 16 19 12 8 5 123 

 

 
 

 

 

 

 

 

 



Tabular and Graphical Summaries of 2020 SNP Data 

All parameters in the tables below are reported in mg/L except for pH (pH), turbidity (NTU), and Bioassay 
concentrations (% v/v).  

 
1616-12 Inlet to Panda Diversion Channel 

Station Point 1616-12 
Date Sampled 2020-06-30 2020-07-15 2020-08-15 2020-09-16 
Time Sampled 17:34 15:25 16:10 14:25 
Sample ID YA7973 YC9776 YH1864 YO1281 
Physical Tests    

 

Hardness 4.62 8.25 15.9 12 
pH 6.23 6.34 6.25 5.91 
Total Suspended Solids 1.1 2.3 1.7 <1.0 
Anions and Nutrients    

Chloride 0.74 1.4 2.2 2.1 
Nitrate <0.0020 0.0074 0.016 0.021 
Nitrite-N <0.0010 0.002 <0.0010 0.0019 
Sulphate 1.5 3.5 7.5 7 
Total Metals     

Antimony Total <0.000020 <0.000020 <0.000020 <0.000020 
Arsenic Total 0.000181 0.000349 0.000483 0.000254 
Potassium Total 0.48 0.698 1.41 0.994 
Selenium Total <0.000040 <0.000040 <0.000040 <0.000040 
Strontium Total 0.005 0.00982 0.0224 0.015 

 
 
1616-13 Outlet of Panda Diversion Channel 
 

Station Point 1616-13 

Date Sampled 2020-06-30 2020-07-15 2020-08-15 2020-09-16 
Time Sampled 17:12 15:40 16:57 13:44 
Sample ID YA7974 YC9777 YH1865 YO1282 
Physical Tests    

 

Hardness 5.57 8.43 14.7 11.6 
pH 6.22 6.34 6.25 5.9 
Total Suspended Solids <1.0 <1.0 1.5 <1.0 
Anions and Nutrients    

Chloride 0.76 1.5 2.2 1.3 
Nitrate 0.0053 0.014 0.031 0.053 
Nitrite-N <0.0010 0.0031 <0.0010 0.0044 
Sulphate 2 3.2 6 5.5 

Total Metals     

Antimony Total <0.000020 <0.000020 <0.000020 <0.000020 
Arsenic Total 0.000165 0.000188 0.000445 0.000245 
Potassium Total 0.586 0.769 1.36 1.02 
Selenium Total <0.000040 0.000041 <0.000040 <0.000040 
Strontium Total 0.00647 0.0109 0.0208 0.0153 

 
 
 
 
 
 
 
 
 
 



1616-20 Runoff Southern Catchment Area of Plant Site 
Station Point 1616-20 
Date Sampled 2020-06-15 
Time Sampled 14:45 
Sample ID XY1146 

Physical Tests  

Hardness 168 
pH 7.63 
Total Suspended Solids 2.5 
Anions and Nutrients 

Chloride 24 
Nitrate 5.2 
Nitrite-N 0.067 
Sulphate 270 
Total Metals  

Antimony  0.000603 
Arsenic  0.00045 
Potassium  9.32 
Selenium  0.00254 
Strontium  0.437 
Hydrocarbons  

TPH C5-30 <0.22 

 
 
1616-26b Long Lake Containment Facility (LLCF) Upstream of Dyke C 
 
Sample 1616-26b located in Cell C of the LLCF was not sampled during winter 2020 for the following 
reason: 

- The ice typically freezes to the bottom due to low water levels at the time of freezing, resulting in 
no water to sample or a mud slurry being retrieved. 
 

Station Point 1616-26b 
Date Sampled 2020-07-27 
Time Sampled 12:35 
Sample ID YD9805 

Physical Tests  

Hardness 154 
pH 8.95 
Total Suspended Solids 19 
Anions and Nutrients 

Chloride 43 
Nitrate 0.19 
Nitrite-N 0.04 
Sulphate 140 

Total Metals  

Antimony  0.00119 
Arsenic  0.00323 
Potassium  32.4 
Selenium  0.000271 
Strontium  0.608 

 
 
 
 
 
 
 
 



1616-28a LLCF Downstream of Dyke C  
 

Station Point 1616-28a-M 1616-28a-T 
Date Sampled 2020-03-11 2020-07-27 2020-03-11 2020-07-27 
Time Sampled 16:35 12:25 16:25 12:20 
Sample ID L2427979-1 YD9806 L2427979-2 YD9807 

Physical Tests    
 

Hardness 319 285 234 212 
pH 7.72 7.13 7.62 7.31 
Total Suspended Solids <3.0 2.5 <3.0 2.9 
Anions and Nutrients 

   

Chloride 258 210 222 160 
Nitrate 5.34 4.7 2.8 3.2 
Nitrite-N 0.0118 0.014 0.0025 0.021 
Sulphate 266 230 211 180 
Total Metals     

Antimony Total 0.00205 0.00182 0.00134 0.00137 
Arsenic Total 0.00127 0.0011 0.00054 0.00109 
Potassium Total 56.8 52 43.1 40.2 
Selenium Total 0.000791 0.000816 0.000534 0.000666 
Strontium Total 1.33 1.23 1.03 0.914 

 
 
1616-29a LLCF Downstream Dyke D  
 

Station Point 1616-29a-M 1616-29a-T 
Date Sampled 2020-03-11 2020-07-27 2020-03-11 2020-07-27 
Time Sampled 15:35 10:45 15:25 10:35 
Sample ID L2427979-3 YD9809 L2427979-4 YD9810 
Physical Tests    

 

Hardness 237 161 323 192 
pH 7.68 6.93 7.73 7.09 
Total Suspended Solids <3.0 1.9 <3.0 2.1 
Anions and Nutrients 

   

Chloride 220 150 258 150 
Nitrate 2.8 2.1 5.36 2.1 
Nitrite-N 0.003 0.011 0.0137 0.011 
Sulphate 209 130 271 140 
Total Metals     

Antimony Total 0.00133 0.000936 0.00212 0.00101 
Arsenic Total 0.00053 0.000446 0.0013 0.000522 
Potassium Total 43.2 30.5 58.6 35.5 
Selenium Total 0.000507 0.000429 0.000853 0.000496 
Strontium Total 1.03 0.716 1.39 0.796 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



1616-30a LLCF Cell E Upstream of Leslie Lake  
 
1616-30a Quarterly  
 

Station Point 
Max 

Conc. 
Avg. 

Max 
Conc. 
Grab  

1616-30a - Quarterly 

Date Sampled   2020-03-24 2020-07-07 2020-10-20 2020-12-09 
Time Sampled   14:12 9:07 8:15 9:40 
Sample ID   L2431619-2 YA8498 YR7506 ZA2039 

Physical Tests      
 

pH  
7.62 8.01 7.86 7.71 

Total Suspended Solids 15 25 <3.0 1.9 1.1 3.4 
Anions and Nutrients   

    

Nitrate 16.42* 32.84* 2.88 1.7 2.4 3.1 
Nitrite-N 0.06 0.12 <0.0050 0.0026 0.0063 0.0056 

Hydrocarbons       

TPH C5-30 3 5 <0.27 <0.22 <0.22 <0.22 

     

*calculated with hardness of 160 mg/L. 
Note: any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 
9.0, except surface runoff which shall have a pH between 5.0 and 9.0.  

 
 
1616-30a Under-ice and Open-water Bioassays 

Parameter 1616-30a 1616-30a 

  Date Sampled 2020-05-26 2020-07-07 

  Time Sampled 11:19 9:30 

Sample ID XV0233 YA8388 

Bioassay Endpoints % v/v % v/v  

Ceriodaphnia dubia survival LC50 >100 >100 

Ceriodaphnia dubia reproduction IC25 >100 >100 

Pseudokirchneriella subcapitata growth IC25 >91 >91 

Daphnia magna immobility EC50 >100 >100 

Daphnia magna survival LC50 >100 >100 

Oncorhynchus mykiss survival LC50 >100 >100 

LC = Lethal Concentration, IC = Inhibition Concentration, EC=Effective Concentration  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1616-30a Pre-Approval  
 

Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  

1616-30a 
Pre-Ap-
proval 

   

Date Sampled   2020-05-26    

Time Sampled   11:19    

Sample ID   XV0233    

Physical Tests       

Hardness   208 
   

pH  7.54    

Total Suspended Solids 15 25 <1.0    

Anions and Nutrients       

Chloride 387.67* 775.33* 210    

Nitrate 16.42* 32.84* 3    

Nitrite-N 0.06 0.12 0.0038    

Sulphate 418.84** 837.67** 210    

Total Metals       

Antimony  0.01 0.02 0.00134    

Arsenic  0.004 0.008 0.000518    

Potassium  41 82 40.6    

Selenium  0.001 0.002 0.000545    

Strontium  3 6 1.15    

Dissolved Metals       

Aluminum 0.1 0.2 0.0072     

Hydrocarbons       

TPH C5-30 3 5 <0.22    

     

*calculated with a hardness of 160 mg/L. 
**calculated with a hardness of 115 mg/L. 
Note: any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 
9.0, except surface runoff which shall have a pH between 5.0 and 9.0.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



1616-30b Cell E Discharge from LLCF 
 

Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  
1616-30b 

Date Sampled   2020-06-29 2020-07-07 2020-07-14 2020-07-20 
Time Sampled   16:00 8:52 11:45 8:00 
Sample ID   YA4911 YA7778 YC9084 YC8943 

Physical Tests       

Hardness   232 144 164 167 
pH  7.29 7.19 7.08 7.03 
Total Suspended Solids 15 25 5.1 1.4 3.1 2.1 
Anions and Nutrients       

Chloride 387.67* 775.33* 200 130 150 150 
Nitrate 16.42* 32.84* 2.8 1.7 1.8 2 
Nitrite-N 0.06 0.12 0.0037 0.0034 0.0053 0.0065 
Sulphate 418.84** 837.67** 220 120 130 140 

Total Metals       

Antimony  0.01 0.02 0.00112 0.000691 0.000955 0.000987 
Arsenic  0.004 0.008 0.000448 0.000323 0.000368 0.000454 
Potassium  53 103 39.4 26.2 31.5 31.8 
Selenium  0.001 0.002 0.000467 0.000312 0.000356 0.000438 
Strontium  3 6 1.07 0.618 0.74 0.751 

Dissolved Metals       

Aluminum 0.1 0.2 0.036 0.075 0.049 0.043 

Hydrocarbons       

TPH C5-30 3 5 <0.22 <0.22 <0.22 <0.22 

*calculated with a hardness of 160 mg/L. 
**calculated with a hardness of 115 mg/L. 
Note: any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 
9.0, except surface runoff which shall have a pH between 5.0 and 9.0.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  
1616-30b 

Date Sampled   2020-07-28 2020-08-04 2020-08-11 2020-08-18 
Time Sampled   11:00 14:35 11:46 9:30 
Sample ID   YD9747 YG5795 YG5861 YH2167 

Physical Tests       

Hardness   157 148 150 296 
pH   6.97 6.89 7.05 7.01 
Total Suspended Solids 15 25 <2.0 2.3 3.1 2.5 
Anions and Nutrients       

Chloride 387.67* 775.33* 150 150 150 170 
Nitrate 16.42* 32.84* 2 2.1 2.1 2.1 
Nitrite-N 0.06 0.12 0.0094 0.011 0.013 0.0098 
Sulphate 418.84** 837.67** 130 140 150 140 

Total Metals       

Antimony  0.01 0.02 0.000915 0.000777 0.000753 0.00152 
Arsenic  0.004 0.008 0.000442 0.000445 0.000447 0.000901 
Potassium  53 103 30 28 28.1 55.7 
Selenium  0.001 0.002 0.000397 0.000414 0.0004 0.000749 
Strontium  3 6 0.71 0.645 0.641 1.26 

Dissolved Metals       

Aluminum 0.1 0.2 0.04 0.028 0.023 0.027 

Hydrocarbons       

TPH C5-30 3 5 <0.22 <0.22 <0.22 <0.22 

*calculated with a hardness of 160 mg/L. 

**calculated with a hardness of 115 mg/L. 
Notes:  
-Any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 9.0, except surface 

runoff which shall have a pH between 5.0 and 9.0.  
-Total potassium concentration on August 18, 2020 is atypical, the sample was likely compromised. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  
1616-30b 

Date Sampled   2020-08-25 2020-08-31 2020-09-07 2020-09-15 
Time Sampled   11:29 9:15 15:10 10:48 
Sample ID   YJ5983 YJ3962 YK2635 YL4073 

Physical Tests       

Hardness   174 176 168 167 
pH 6 - 9  7.58 7.76 6.92 6.53 
Total Suspended Solids 15 25 2.1 1.2 1.5 2.1 
Anions and Nutrients       

Chloride 387.67* 775.33* 160 160 160 150 
Nitrate 16.42* 32.84* 2.1 2.1 2.2 2.1 
Nitrite-N 0.06 0.12 0.0086 0.0077 0.0073 0.0061 
Sulphate 418.84** 837.67** 140 140 150 150 

Total Metals       

Antimony  0.01 0.02 0.000806 0.00085 0.000907 0.000858 
Arsenic  0.004 0.008 0.000494 0.000536 0.000455 0.000489 
Potassium  53 103 35 35.9 31.2 32.2 
Selenium  0.001 0.002 0.000399 0.000408 0.000434 0.000402 
Strontium  3 6 0.758 0.777 0.69 0.704 

Dissolved Metals       

Aluminum 0.1 0.2 0.026 0.021 0.024 0.049 

Hydrocarbons       

TPH C5-30 3 5 <0.22 <0.22 <0.22 <0.22 
*calculated with a hardness of 160 mg/L. 
**calculated with a hardness of 115 mg/L. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  
1616-30b 

Date Sampled   2020-09-21 2020-09-29 2020-10-05 2020-10-12 
Time Sampled   15:30 10:23 15:00 8:55 
Sample ID   YO1601 YO1140 YR4372 YR4346 

Physical Tests       

Hardness   170 166 172 173 
pH  

6.35 6.37 6.26 6.33 
Total Suspended Solids 15 25 1.5 1.7 1.1 <1.0 
Anions and Nutrients       

Chloride 387.67* 775.33* 160 160 150 160 
Nitrate 16.42* 32.84* 2.2 2.1 2.2 2.2 
Nitrite-N 0.06 0.12 0.0072 <0.0010 0.0052 0.0052 
Sulphate 418.84** 837.67** 150 150 170 170 

Total Metals       

Antimony  0.01 0.02 0.000832 0.00086 0.000902 0.000885 
Arsenic  0.004 0.008 0.000399 0.000481 0.000448 0.000446 
Potassium  53 103 35.1 32.1 32 31.9 
Selenium  0.001 0.002 0.00037 0.000405 0.00041 0.000418 
Strontium  3 6 0.689 0.663 0.712 0.708 

Dissolved Metals       

Aluminum 0.1 0.2 0.011 0.01 0.012 0.015 

Hydrocarbons       

TPH C5-30 3 5 <0.22 <0.22 <0.22 <0.22 
*calculated with a hardness of 160 mg/L. 
**calculated with a hardness of 115 mg/L. 
Note: any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 9.0, except sur-

face runoff which shall have a pH between 5.0 and 9.0.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Station Point 
Max Conc. 

Avg. 
Max Conc. 

Grab  
1616-30b 

Date Sampled   
2020-10-20 

2020-10-
25   

Time Sampled   8:00 9:54   
Sample ID   YR7567 YS9051   

Physical Tests       

Hardness   181 177   
pH  

6.35 6.3   
Total Suspended Solids 15 25 1.9 2.4   
Anions and Nutrients       

Chloride 387.67* 775.33* 150 160   
Nitrate 16.42* 32.84* 2.4 2.5   
Nitrite-N 0.06 0.12 0.0054 0.0048   
Sulphate 418.84** 837.67** 170 160   

Total Metals       

Antimony  0.01 0.02 0.000928 0.000916   
Arsenic  0.004 0.008 0.000459 0.00042   
Potassium  53 103 33.4 32.2   
Selenium  0.001 0.002 0.000445 0.000417   
Strontium  3 6 0.738 0.718   

Dissolved Metals       

Aluminum 0.1 0.2 0.018 0.009   

Hydrocarbons       

TPH C5-30 3 5 <0.22 <0.22   

*calculated with a hardness of 160 mg/L. 
**calculated with a hardness of 115 mg/L. 
Note: any water or Waste from the Project that enters the Receiving Environment shall have a pH between 6.0 and 
9.0, except surface runoff which shall have a pH between 5.0 and 9.0.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1616-30b Discharge Graphical Summary 
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Note: total potassium concentration on August 18, 2020 is atypical, the sample was likely compromised. 
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1616-43 King Pond Settling Facility (KPSF) 
 

Station Point Max Conc. Avg. Max Conc. Grab  1616-43 

Date Sampled   2020-07-07 2020-09-28 
Time Sampled   8:50 15:30 
ALS Sample ID   YA7970 YO1152 

Physical Tests     

Hardness   101 137 
pH  7.1 6.45 
TSS 15 25 2.1 3 
Anions and Nutrients    

Ammonia 1.7 3.4 0.33 0.036 
Chloride 544.98* 1089.96* 40 60 
Nitrate 16.14* 32.29* 3.5 0.011 
Phosphorus Total 0.017 0.034 0.008 0.0069 
Sulphate 423.27 746.8 96 150 

Total Metals     

Arsenic  0.0085 0.017 0.000833 0.000667 
Cadmium 0.00025* 0.00049* <0.0000050 <0.0000050 
Chromium 0.0034 0.007 0.000379 0.000537 
Copper 0.0017 0.0034 0.000421 0.000928 
Iron 0.51 1 0.18 0.162 
Potassium 41 82 23.1 34.3 
Uranium 0.026 0.033 0.00537 0.00991 

Hydrocarbons     

TPH 3 5 <0.22 <0.22 

*Calculated using hardness of 90 mg/L. 

 
 
1616-43 King Pond Settling Facility (KPSF) Graphical Summary 
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1616-43 Open-water Bioassay 
 
The 1616-43 under ice bioassay was not sampled during winter 2020 because ice freezes to the bottom 
due to low water levels at the time of freezing, resulting in no water to sample or mud being retrieved. 
 

Parameter 1616-43 

Date Sampled 2020-07-07 2020-09-28 

Time Sampled 8:45 15:30 

Sample ID YA8583 YO1152 

Bioassay Endpoints % v/v % v/v 

Ceriodaphnia dubia survival LC50 >100 >100 

Ceriodaphnia dubia reproduction IC25 >100 >100 

Pseudokirchneriella subcapitata growth IC25 >91 >91 

Daphnia magna immobility EC50 >100 >100 

Daphnia magna survival LC50 >100 >100 

Oncorhynchus mykiss survival LC50 >100 >100 

LC = Lethal Concentration, IC = Inhibition Concentration, EC=Effective Concentration.  
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1616-46a Monitor water pumped from Misery Pit to KPSF 
 

Station Point 1616-46a 

Date Sampled 2020-07-07 

Time Sampled 9:30 

Sample ID YA7977 

Physical Tests  

Hardness 147 
pH 7.36 

TSS 690 

Anions and Nutrients 

Ammonia 0.41 

Chloride 12 

Nitrate 4 

Phosphorus Total 0.34 

Sulphate 110 

Total Metals  

Arsenic Total 0.00417 

Cadmium Total 0.0000312 

Chromium Total 0.00379 

Copper Total 0.00629 

Iron Total 1.52 

Potassium Total 17.8 

Uranium Total 0.0468 

 
 
1616-46b Monitor water pumped from Misery Underground to KPSF 
 

Station Point 1616-46b 

Date Sampled 2020-01-10 2020-01-30 2020-02-12 2020-02-19 2020-03-02 2020-07-07 
Time Sampled 10:15 11:23 16:05 11:05 13:00 9:25 
Sample ID 

L2405520-1 L2412258-3 
L2417475-

1 L2419830-3 L2423642-1 YA7979 

Physical Tests       

Hardness 250 281 1340 5870 160 204 
pH   9.12 7.55 8.82 9.3 7.47 
TSS 442 108 4910 30000 593 15 
Anions and Nutrients      

Ammonia 11.9 49.1 30.3 20.1 24.6 3.6 
Chloride 688 722 435 292 388 52 
Nitrate 38.1 95.6 61.1 53 47 30 
Phosphorus Total 0.0918 0.0425 3.35 16.6 1.98 0.018 
Sulphate 89.4 111 76.1 57.7 69.4 740 

Total Metals       

Arsenic Total 0.00342 0.0058 0.0246 0.0977 0.00665 0.00732 
Cadmium Total 0.000092 0.000147 0.000924 0.00447 0.000115 <0.0000050 
Chromium Total 0.0109 0.0136 0.51 2.33 0.0382 0.00458 
Copper Total 0.0046 0.0136 0.0862 0.447 0.0257 0.000989 
Iron Total 1.93 2.41 101 480 5.72 1.04 
Potassium Total 160 252 175 269 136 166 
Uranium Total 0.000799 0.00074 0.0165 0.0769 0.00189 0.0352 

 
 
 



Station Point 1616-46b 

Date Sampled 2020-07-16 2020-07-23 2020-07-31 2020-08-06 2020-08-13 2020-08-23 
Time Sampled 9:00 10:30 10:45 14:38 15:30 10:24 
Sample ID YC9672 YD9491 YF1016 YG5597 YH2412 YJ5490 

Physical Tests       

Hardness 349 336 377 362 5190 500 
pH 7.83 8.47 7.9 7.71 7.6 8.38 
TSS 420 45 19 2.5 48 20 
Anions and Nutrients      

Ammonia 3.7 3.7 2.3 4.9 84 9.9 
Chloride 100 160 120 190 2700 370 
Nitrate 26 28 24 24 210 23 
Phosphorus Total 0.35 0.032 <0.0020 0.015 0.049 0.033 
Sulphate 550 660 620 480 380 470 

Total Metals       

Arsenic Total 0.00968 0.00665 0.00824 0.00624 0.00453 0.00297 
Cadmium Total <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 
Chromium Total 0.0195 0.00603 0.0206 0.00718 0.00211 0.00267 
Copper Total 0.0145 0.00422 0.004 0.00167 0.00217 0.00121 
Iron Total 5.42 2.64 3.96 2.04 0.696 0.301 
Potassium Total 133 150 115 122 365 172 
Uranium Total 0.14 0.0871 0.141 0.101 0.328 0.0206 

 
 

Station Point 1616-46b 

Date Sampled 2020-09-01 2020-09-07 2020-09-14 2020-09-22 2020-09-28 2020-10-05 
Time Sampled 10:23 9:00 14:00 14:00 13:30 10:17 
Sample ID YK2835 YK2766 YL3954 YO1621 YO1574 YR4370 

Physical Tests       

Hardness 752 526 610 639 653 703 
pH 7.7 7.47 7.57 6.66 6.6 6.5 
TSS 21 51 1.1 7.9 7.1 2.8 
Anions and Nutrients      

Ammonia 6.3 3 6.2 8.1 8.4 1.4 
Chloride 270 220 300 340 410 190 
Nitrate 46 35 47 39 39 33 
Phosphorus Total 0.08 0.037 <0.0020 0.0047 0.0083 0.039 
Sulphate 690 700 600 640 690 840 

Total Metals       

Arsenic Total 0.00757 0.00613 0.00463 0.00443 0.00406 0.00564 
Cadmium Total <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.0000497 
Chromium Total 0.0126 0.00169 0.00054 0.0019 0.000617 0.0111 
Copper Total 0.00463 0.00132 0.000485 0.000611 0.000402 0.00461 
Iron Total 3.46 0.658 0.0646 0.365 0.102 2.92 
Potassium Total 157 128 138 157 154 115 
Uranium Total 0.189 0.121 0.147 0.148 0.148 0.312 

 
 
 
 
 
 
 
 



Station Point 1616-46b 

Date Sampled 2020-10-18 2020-10-26 2020-11-01 2020-11-08 2020-11-15 2020-11-22 
Time Sampled 10:20 12:00 13:30 8:30 10:30 10:20 
Sample ID YR7655 YU4362 YU4352 YV5011 YX7263 YX7275 

Physical Tests       

Hardness 649 690 737 787 518 449 
pH 7.25 6.96 6.98 7.05 6.31 6.43 
TSS 230 10 8.9 22 120 38 
Anions and Nutrients      

Ammonia 1.4 10 11 12 1.7 1.7 
Chloride 150 450 480 490 510 580 
Nitrate 26 34 35 38 21 17 
Phosphorus Total 0.091 0.0023 0.0024 0.0044 0.95 1.8 
Sulphate 940 690 670 790 550 490 

Total Metals       

Arsenic Total 0.00661 0.00316 0.00315 0.00268 0.00832 0.00405 
Cadmium Total 0.0000455 <0.0000050 <0.0000050 <0.0000050 0.0000696 0.0000284 
Chromium Total 0.0243 0.000423 0.0027 0.000392 0.0219 0.00745 
Copper Total 0.00655 0.000319 0.00098 0.00114 0.0111 0.00305 
Iron Total 4.14 0.12 0.745 0.178 15.4 2.96 
Potassium Total 154 143 147 158 161 134 
Uranium Total 0.185 0.139 0.143 0.149 0.0572 0.0516 

 
 

Station Point 1616-46b 
Date Sampled 2020-11-29 2020-12-20 2020-12-27 
Time Sampled 11:30 9:31 10:57 
Sample ID YY9739 ZC2823 ZC5725 

Physical Tests    

Hardness 437 393 504 
pH 6.44 6.34 6.42 
TSS 33 19  

   

Ammonia 1.3 1.1 1.4 
Chloride 570 630 660 
Nitrate 12 9.1 12 
Phosphorus Total 0.019 <0.0020 0.093 
Sulphate 370 290 430 

Total Metals    

Arsenic Total 0.0037 0.00326 0.00578 
Cadmium Total <0.0000050 0.000125 0.000159 
Chromium Total 0.00195 0.00372 0.0259 
Copper Total 0.00144 0.000568 0.00596 
Iron Total 0.859 1.12 8.98 
Potassium Total 117 106 125 
Uranium Total 0.0383 0.0289 0.0271 

 
 
 
 
 
 
 
 



1616-48 Cujo Lake  
 

Station Point 1616-48 Cujo Lake 

Date Sampled 2020-07-14 2020-09-12 

Time Sampled 12:00 12:10 

Sample ID YC9857 YL4052 

Physical Tests   

Hardness 98.3 70.0 

 
 
0008-Pi2 Pigeon Pit Minewater 
 

Station Point 0008-Pi2 
Date Sampled 2020-09-12 
Time Sampled 15:44 
Sample ID YL4020 
Physical Tests  

Hardness 969 
pH 6.8 
TSS 2.2 
Anions and Nutrients 

Chloride 9.6 
Nitrate 30 
Nitrite-N 1.1 
Sulphate 890 
Total Metals  
Antimony  0.00178 
Arsenic  0.00268 
Potassium  33.9 
Selenium  0.00229 
Strontium  1.77 

 
 
0008-Pi6 Outflow of Little Reynolds Pond 
 

Station Point 0008-Pi6 

Date Sampled 2020-06-24 2020-09-22 
Time Sampled 16:23 14:35 
Sample ID YA7976 YO1647 
Physical Tests   

Hardness 33.8 97.7 
pH 7.01 6.41 
Total Suspended Solids 1 2.4 
Anions and Nutrients  

Chloride 1.8 3.4 
Nitrate 0.5 2.3 
Nitrite-N 0.0038 0.015 
Sulphate 13 52 

Total Metals   

Antimony  0.00003 0.00005 
Arsenic  0.000574 0.000509 
Potassium  3.32 5.68 
Selenium  0.000123 0.000186 
Strontium  0.0556 0.141 
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EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

EXECUTIVE SUMMARY 
 

Executive Summary 

Background 

As a condition of the current Water Licence W2012L2-0001, Arctic Canadian Diamond Company Ltd. 

(Arctic) is required to monitor waste rock storage area seepage quality and characterize waste rock at the 

Ekati Diamond Mine. Findings of these monitoring programs are reported annually in the Waste Rock and 

Waste Rock Storage Area Seepage Survey reports.  

In response to the global COVID-19 pandemic, Arctic temporarily suspended all mining and production 

activities at the Ekati Diamond Mine and entered into Care and Maintenance on March 20, 2020. As a 

result, a reduced field sampling program was implemented in 2020 to safeguard the health of Arctic’s 

employees and consultants, and the northern communities. The reduced program was outlined in a letter 

of notification and request that was sent to the Wek’èezhìi Land and Water Board (the Board) on 

August 6, 2020 and subsequently approved on September 29, 2020. 

Waste Rock and Coarse Kimberlite Geochemical Monitoring  

In 2020, as part of the waste rock monitoring, eight samples were collected from two benches (360, 350) 

in Pigeon Pit, and one sample was collected from Misery Underground (MUG). Two samples of coarse 

kimberlite rejects (CKR) were obtained and analysed. 

No major changes were noted for waste rock and coarse kimberlite characteristics. The CKR, MUG 

granite, and Pigeon diabase samples were classified as non-PAG, whilst the Pigeon metasediment 

(schist) samples were classified as PAG or of uncertain acid generating potential. The geological 

observations at the Pigeon Pit have made it difficult to distinguish between metasedimentary and granite 

samples, and some samples of diabase at Pigeon also showed chemical characteristics of other rock 

types found in the pit, thus improved characterisation is underway. 

The 2020 waste rock and CKR samples were analysed using the modified Sobek procedure for ABA, and 

ICP-MS following an aqua regia digestion for metals, whilst historical data were determined using the 

standard Sobek procedure for ABA, and ICP-AES following a four acid digestion for metals. 

Seepage Monitoring 

Thirteen primary waste rock seepage samples, one intra-laboratory duplicate, two field blank, and three 

travel blank samples were collected during the 2020 Seepage Monitoring Program. No reference stations 

were sampled in 2020 and no new seeps were identified during the 2020 sampling program. Ten different 

seeps were sampled; seep samples were collected in freshet (June) from six seeps and fall (late August) 

from seven seeps, and an opportunistic sample was retrieved from a seep within the Fox WRSA during 

summer (July) due to high flows.  

The reported seepage chemistry showed similar concentrations or similar fluctuating seasonal trends 

compared to those in 2019, with exception of: 

 High ammonia concentrations were reported at SEEP-019 within Panda/Koala/Beartooth NE WRSA 

compared 2019. Ammonia at SEEP-019 displays a notable increase when compared to historically 

low concentrations reported from 2014 to 2019; 

 Decreased concentrations of bismuth and tin were reported at SEEP-019 compared to 2019;  

 Higher specific conductivity readings and alkalinity concentrations were reported at SEEP-357 within 

Panda/Koala/Beartooth NE WRSA; 
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EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

EXECUTIVE SUMMARY

 Decreased concentrations were reported for the majority of metals at SEEP-357 (aluminum, lead, 
beryllium, bismuth, cadmium, chromium, iron, mercury, manganese, titanium, tin, vanadium and zinc), 
compared to 2019; 

 Generally low concentrations were reported for all seeps within Fox WRSA, compared to the 
historical dataset. No 95th percentile exceedances were reported during 2020; 

 Lower concentrations of bismuth, mercury, and tin were reported at SEEP-059 within Misery WRSA. 
A similar decrease was historically reported for bismuth and mercury during 2014;  

 Higher concentrations of ammonia, chloride, nitrate, nitrite, and sulphate were reported at SEEP-389 
within Pigeon WRSA compared to 2019; and 

 Higher concentrations of some metals (zinc, cobalt, cadmium, manganese, nickel, and selenium) 
were reported at SEEP-389 compared to 2019.  

The QAQC assessment of seepage results found that there may be some potential external sources of 
contamination during the storage and transit of samples. However, generally results suggest the analyses 
are suitable for use in this seepage monitoring program. 

Screening for Seeps of Potential Concern 

Seepage quality screening is an annual comparison of analytical results with seepage screening criteria. 
Analytical results that are greater than the screening criteria will define a seep of potential concern for 
which further investigation and/or action may be required. 

A seep of potential concern was identified as having a constituent concentration during the reporting year 
which exhibited the following characteristics and had the potential to enter a Receiving Environment: 

 For constituents for which the effluent quality criteria (EQC) is a single numerical value, greater than 
the stated maximum allowable concentration of any grab sample; or 

 For constituents for which the EQC is equation-based, greater than the results of the EQC equation 
defining the maximum allowable concentration of any grab sample calculated using toxicity modifying 
factors (including hardness) at concentrations in the sampled seepage flow; or 

 A constituent concentration greater than the upper 95th percentile value for the dataset of seeps that 
report to that seep’s destination waterbody on more than one occasion during the two-year period 
comprising the reporting year plus preceding year. 

Based on these criteria, a total of five seeps of potential concern were identified in 2020 and are listed 
below:  

 Panda / Koala / Beartooth NE and NW: 

- SEEP-019 

- SEEP-357 

 Fox: 

- SEEP-362 

 Misery: 

- SEEP-059 

- SEEP-081 

Table 1 summarizes the response actions completed for the 2020 Seeps of Potential Concern. 
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EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

Table 1: 2020 Tracking Table of Seeps of Potential Concern and Planned Adaptive Management Actions 

Seep Seeps of Potential Concern Response Action 

WRSA Destination 

Waterbody 

Name Year(s) 95th Percentile 

Constituent 

EQC Exceedance 

Panda/ 

Koala NE 

and NW 

Bearclaw 

Lake 

018B 2018 [2018] Chloride 

Total and dissolved 

Potassium 

None Planned continued regular seepage monitoring 

was completed in 2019.  

This seep was not sampled in 2020. 

Pelzer Pond 501 2018 [2018] None [2018] Field pH Sampling and comparison of field pH to EQC was 

not completed in 2019 as planned, because the

seep wasn't flowing in 2019. Seep-501 2018 

results were re-evaluated, and the seep was 

identified as a tentative monitoring station and
likely representing melt water. 

This seep was not sampled in 2020. 

Bearclaw 

Lake 

019 2020 [2018] None 

[2020] None 

[2020] Dissolved aluminium Planned: 

Continue regular seepage monitoring 

Bearclaw 

Lake 

357 2020 [2018] None 

[2020] Total and 

dissolved Sodium 

[2020] None Planned: 

Continue regular seepage monitoring 

Fox NE Three Hump 

Lake 

373 2018 [2018] None 

[2017] Molybdenum, 

Nickel, Selenium, 

Strontium, Sulphate, 

TDS, Uranium 

[2018-17] TSS Sampling and evaluation of Seep-373A was 

completed in 2019. Seep-373 wasn't flowing 

in 2019. 

Seep-373 was not sampled in 2020, and 

Seep-373A was not identified as being of potential 

concern in 2020. 

377 2018 [2018] Total 

Strontium 

[2017] Arsenic, 

Selenium, 

Strontium, TDS, 

Uranium 

[2018-17] TSS The 2019 sampling and evaluation of potential 

trend for total strontium was completed. Seep-377 

was sampled 3 times in 2019 and Seep-377A was 

established downstream of Seep-377 to study the 

evolution of seepage water chemistry as it travels 

across the tundra. 

This seep was not sampled in 2020. 
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EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

Seep Seeps of Potential Concern Response Action 

WRSA Destination 

Waterbody 

Name Year(s) 95th Percentile 

Constituent 

EQC Exceedance 

Fox SW South Fox 

Lake 

362 2018 

2020 

[2018] none 

[2017] Nickel 

[2020] none 

[2018-17] TSS 

[2020] TSS 

Seep-362 wasn't flowing in 2019. Seep-362A 

located downstream of Seep-362 was sampled 

twice in 2019 and the seep wasn't flowing 

overland to the receiving environment. 

Seep-362A is located downstream of Seep 362 

and was not of concern in 2020. 

Planned: 

Silt curtain installation 

Misery 

(Lynx 

Crusher 

Pad) 

Cujo Lake 081 2018 

2020 

[2018] Ammonia, 

Chloride, Nitrate, 

Nitrite, 

Total Arsenic, 

Chromium, Copper, 

Iron, Potassium, 

Selenium, 

Strontium, Uranium 

[2020] None 

[2018] Ammonia, Total 

Phosphate, Copper, Iron, 

Uranium 

[2020] Total Aluminium, 

Cadmium, Copper, Iron, 

Potassium, Dissolved 

Aluminium, Cadmium, Iron, 

Potassium 

The planned 2019 additional weekly sampling at 

Seep-081 and sampling at the shoreline where the 

seep enters Cujo Lake were completed. Generally, 

the investigation indicated that there are no adverse 

effects of Seep-081 on Cujo Lake water quality. 

Planned: 

The pending Seepage Response Framework that 

is currently being finalized by Arctic Canadian 

Diamond Company Ltd. for submission to the 

Board specifically addresses Seep-081 in detail in 

a manner that protects the receiving environment 

in Cujo Lake. 

Misery Lac de Gras 059 2020 [2020] None [2020] Total and dissolved 

Cadmium 

Planned: 

Continue regular seepage monitoring 

Lynx Mossing Lake 399 2018 [2018] None [2018] TSS, Ammonia, 

Total Phosphorus, Total 

Chromium, Copper, Iron 

Planned sampling was not conducted in 2019 as 

Seep-399 was not flowing at the Lynx WRSA. 

This seep was not sampled in 2020. 

Unnamed 

Lake 

500 2018 [2018] None [2018] Field pH, TSS, 

Total Phosphate, Total 

Chromium, Copper, Iron 

Planned sampling was not conducted in 2019 as 

Seep-500 was not flowing at the Lynx WRSA. 

This seep was not sampled in 2020. 

Notes: 

Grey shading indicates seeps of potential concern identified in 2020. 

WRSA = waste rock storage area; EQC = effluent quality control 



  
 
 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page v 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

TABLE OF CONTENTS 
 

Table of Contents 

Executive Summary ..................................................................................................................................... i 

Background .......................................................................................................................................... i 

Waste Rock and Coarse Kimberlite Geochemical Monitoring ............................................................. i 

Seepage Monitoring ............................................................................................................................. i 

Screening for Seeps of Potential Concern .......................................................................................... ii 

1. Introduction .................................................................................................................................... 1-1 

1.1 Background ......................................................................................................................... 1-1 

1.2 Site Setting .......................................................................................................................... 1-1 

2. Scope ............................................................................................................................................... 2-1 

3. Methodology ................................................................................................................................... 3-1 

3.1 Waste Rock and Coarse Kimberlite Reject Monitoring ....................................................... 3-1 

3.1.1 Sampling ............................................................................................................. 3-1 

3.1.2 Analyses and Classification ................................................................................ 3-2 

3.2 Seepage Monitoring ............................................................................................................ 3-2 

3.2.1 Survey, Sampling and Analyses ......................................................................... 3-2 

3.2.2 Description of Major Trends ................................................................................ 3-4 

3.2.3 Seepage Results Data Visualization ................................................................... 3-4 

3.2.4 Screening for Seeps of Potential Concern Approach ......................................... 3-4 

4. Results ............................................................................................................................................ 4-1 

4.1 Seepage Reference Area Results ....................................................................................... 4-1 

4.2 Panda/Koala/Beartooth Waste Rock Storage Areas .......................................................... 4-1 

4.2.1 Waste Rock Production and Characteristics ...................................................... 4-1 

4.2.1.1 Production ....................................................................................... 4-1 

4.2.1.2 Waste Rock Characteristics ............................................................ 4-1 

4.2.1.3 Coarse Kimberlite Reject Characteristics ........................................ 4-2 

4.2.2 Seepage Monitoring Results and Discussion ..................................................... 4-5 

4.2.2.1 Panda/Koala/Beartooth North-East ................................................. 4-5 

4.2.3 Thermal Monitoring ........................................................................................... 4-10 

4.3 Fox Waste Rock Storage Areas ........................................................................................ 4-11 

4.3.1 Waste Rock Production and Characteristics .................................................... 4-11 

4.3.2 Seepage Monitoring Results and Discussion ................................................... 4-11 

4.3.2.1 East and North-East Seepage ....................................................... 4-12 

4.3.2.2 West and North-West Seepage ..................................................... 4-16 

4.3.3 Thermal Monitoring ........................................................................................... 4-16 



  
 
 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page vi 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

TABLE OF CONTENTS 
 

4.4 Misery Waste Rock Storage Areas ................................................................................... 4-16 

4.4.1 Waste Rock Production and Characteristics .................................................... 4-17 

4.4.1.1 Production ..................................................................................... 4-17 

4.4.1.2 Waste Rock Characteristics .......................................................... 4-17 

4.4.2 Seepage Monitoring Results and Discussion ................................................... 4-20 

4.4.3 Thermal Monitoring ........................................................................................... 4-25 

4.5 Pigeon Waste Rock Storage Areas ................................................................................... 4-26 

4.5.1 Waste Rock Production and Characteristics .................................................... 4-26 

4.5.1.1 Production ..................................................................................... 4-26 

4.5.1.2 Waste Rock Characteristics .......................................................... 4-26 

4.5.2 Seepage Monitoring Results and Discussion ................................................... 4-32 

4.5.3 Thermal Monitoring ........................................................................................... 4-37 

5. Quality Assurance and Quality Control ....................................................................................... 5-1 

5.1 Waste Rock Monitoring ....................................................................................................... 5-1 

5.2 Seepage Monitoring ............................................................................................................ 5-2 

5.2.1 Field Duplicates................................................................................................... 5-2 

5.2.2 Field and Travel Blanks ...................................................................................... 5-2 

6. Seeps of Potential Concern .......................................................................................................... 6-1 

7. Conclusions .................................................................................................................................... 7-1 

7.1 Waste Rock and Coarse Kimberlite Geochemical Monitoring ............................................ 7-1 

7.2 Seepage Monitoring ............................................................................................................ 7-1 

7.3 Screening for Seeps of Potential Concern .......................................................................... 7-2 

8. References ...................................................................................................................................... 8-1 

 



  
 
 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page vii 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

LIST OF TABLES 
 

List of Tables 

Table 1: 2020 Tracking Table of Seeps of Potential Concern and Planned Adaptive Management 

Actions .................................................................................................................................... iii 

Table 1.2-1: List of Completed and Planned Mining Activities to 2035 ..................................................... 1-2 

Table 3.2-1: Summary of 2020 Waste Rock Seepage Sampling .............................................................. 3-3 

Table 3.2-2: Water Quality Variables Analyzed and Reported during 2020 Monitoring ............................ 3-3 

Table 4.2-1: Waste Rock Material Removed in 2020 ................................................................................ 4-2 

Table 4.2-2: Summary of Acid-Base Accounting Results for Coarse Kimberlite Rejects .......................... 4-3 

Table 4.2-3: Summary of Statistics of Elemental Results for Coarse Kimberlite Rejects .......................... 4-4 

Table 4.2-4: Panda/Koala/Beartooth WRSA Seepage Results 2020 ........................................................ 4-6 

Table 4.3-1: Fox WRSA Seepage Results 2020 ..................................................................................... 4-13 

Table 4.4-1: Summary Statistics of ABA Results for Misery Underground Waste Rock ......................... 4-18 

Table 4.4-2: Summary of Statistics of Elemental Results for Misery Underground Waste Rock ............ 4-19 

Table 4.4-3: Misery WRSA Seepage Results 2020 ................................................................................. 4-21 

Table 4.5-1: Summary Statistics of ABA Results for Pigeon Waste Rock ............................................... 4-27 

Table 4.5-2: Summary of Statistics of Elemental Results for Pigeon Waste Rock .................................. 4-29 

Table 4.5-3: Pigeon WRSA Seepage Results 2020 ................................................................................ 4-33 

Table 5.1-1: 2020 Laboratory Quality Assurance and Quality Control Evaluation – ABA Analysis ........... 5-1 

Table 5.1-2: 2020 Laboratory Quality Assurance and Quality Control Evaluation – Elemental 

Analysis ............................................................................................................................... 5-2 

Table 5.2-1: 2020 Field Duplicate Quality Assurance and Quality Control Assessment ........................... 5-3 

Table 5.2-2: 2020 Field Blank Quality Assurance and Quality Control Assessment ................................. 5-3 

Table 6-1: Comparison to Effluent Quality Criteria .................................................................................... 6-2 

Table 6-2: Comparison to Effluent Quality Criteria (Misery) ...................................................................... 6-3 

Table 6-3: Overview of Assessment for Identification of Seeps of Potential Concern .............................. 6-4 

 



  
 
 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page viii 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

LIST OF FIGURES 
 

List of Figures 

Figure 1.2-1: Ekati Diamond Mine Footprint .............................................................................................. 1-4 

Figure 3.1-1: 2020 Seepage Sampling Locations Panda/Koala/Beartooth Northeast WRSA ................... 3-6 

Figure 3.1-2: 2020 Seepage Sampling Locations Fox WRSA ................................................................... 3-7 

Figure 3.1-3: 2020 Seepage Sampling Locations Misery WRSA .............................................................. 3-9 

Figure 3.1-4: 2020 Seepage Sampling Locations Pigeon WRSA ........................................................... 3-10 

Figure 4.2-1: Coarse Kimberlite Rejects Classification using NP/MPA Ratio ............................................ 4-5 

Figure 4.2-2: Flow Rates Recorded during 2020 at SEEP-019 and SEEP-357 ...................................... 4-10 

Figure 4.3-1: Flow Rates Recorded during 2020 at SEEP-391, SEEP-362, SEEP-362A, 

SEEP-373A, and SEEP-511 ............................................................................................. 4-12 

Figure 4.4-1: Misery Granite Classification Based on NP/MPA Ratio ..................................................... 4-17 

Figure 4.4-2: Flow Rates Recorded during 2020 at SEEP-059 and SEEP-081 ...................................... 4-20 

Figure 4.5-1: Pigeon Rock Type Classification Based on NP/MPA Ratio ............................................... 4-31 

 



  

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021    Page ix 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

LIST OF APPENDICES 

List of Appendices 

Appendix A Waste Rock Sampling and Analysis Supporting Documents 

Appendix A-1 Waste Rock Sampling Locations 

Appendix A-2 Waste Rock Laboratory Results 

Appendix B Seepage Sampling and Analysis Supporting Documents 

Appendix B-1 Seepage Laboratory Results 

Appendix B-2 Seepage Graphs for Key Water Quality Variables 

Appendix B-3 Seepage QA/QC 

Appendix B-4 Summary of Ground Temperature Conditions (Tetra Tech Report) 

Appendix B-5 Screening for Seeps of Potential Concern Supporting Documentation 



  
 
 
 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page 1-1 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

GLOSSARY AND ABBREVIATIONS 
 

Glossary and Abbreviations 

ARD Acid rock drainage  

BTEX Benzene, toluene, ethylene and xylenes 

CKR Coarse kimberlite rejects 

CPK Coarse process kimberlite  

EQC Effluent quality criteria  

LLCF Long Lake Containment Facility  

LCP Lynx Crusher Pad 

DL Detection limit  

MPA Maximum potential acidity  

NP/MPA Neutralization potential ratio  

PAG Potentially acid generating  

QA/QC Quality assurance/quality control  

WRSA Waste rock storage area 

WROMP Waste rock and ore storage management plan  

 



  
 

 

www.erm.com Version: B.1 Project No.: 0587934 Client: Arctic Canadian Diamond Company Ltd. April 2021          Page 1-1 

EKATI DIAMOND MINE 
2020 Waste Rock and Waste Rock Storage Area Seepage Survey Report 

INTRODUCTION

1. INTRODUCTION 

1.1 Background  

The Arctic Canadian Diamond Company Ltd. (Arctic) is a Canadian diamond mining company, which 
owns a controlling interest in the Ekati Diamond Mine (the Ekati Mine). Arctic acquired assets of the Ekati 
Mine from Dominion Diamond Mines ULC (Dominion) on February 3, 2021. 

As a condition of Arctic’s Class A Water Licence (W2012L2-0001) monitoring of the waste rock storage 
area seepage quality and characterization waste rock at the Ekati Mine is required.  

Seepage stations have been established as mining has progressed through a combination of helicopter 
and ground reconnaissance along the toes of the waste rock storage areas (WRSAs) or in streams 
draining from the WSRAs. These stations are visited every year in accordance with the monitoring 
requirements which have evolved through time. New stations are established where old stations were 
covered by waste rock, where new waste rock seepage is observed, or where the path of pre-existing 
seeps changed or dried up, and seepage ceased. 

Waste rock monitoring is carried out by Arctic and follows the schedule established in the waste rock and 
ore storage management plan (WROMP). This plan specifies sampling frequency, characterization 
methods, as well as monitoring and reporting requirements and is periodically updated as required by the 
mine development or the Wek’èezhìi Land and Water Board (the Board). This report has been developed 
according to the latest approved WROMP (version 10.1, Dominion 2019). 

Findings of these monitoring programs are reported annually in the Waste Rock and Waste Rock Storage 
Area Seepage Survey Reports. Seepage monitoring reports have been submitted annually since 1999. 
In addition, a report interpreting the results of all survey data collected since the project inception is to be 
submitted every three years. These three-yearly reports provide more detailed interpretation than the 
annual reports. This report represents an annual monitoring report, while the next interpretation report will 
be submitted in 2022. 

In response to the global COVID-19 pandemic, Arctic temporarily suspended all mining and production 
activities at the Ekati Mine and entered into Care and Maintenance on March 20, 2020. As a result, a 
reduced field sampling program was implemented in 2020 to safeguard the health of Arctic’s employees 
and consultants, and the northern communities. The reduced program was outlined in a letter of 
notification and request that was sent to the Board on August 6, 2020 and subsequently approved on 
September 29, 2020 (Wek’èezhìi Land and Water Board 2020). The 2020 reduced sampling program is 
detailed in Section 3 of this report. 

This report was prepared for Arctic by ERM Consultants Canada Ltd. Arctic was responsible for overall 
coordination of the program, for providing estimates of waste rock tonnage produced over the reporting 
year, and for sampling of coarse kimberlite reject (CKR), Misery Underground (MUG), and Pigeon waste 
rock. In addition, Arctic provided map figures for sampling of waste rock, while ERM provided map figures 
for the seepage survey. Arctic was responsible for quality control of the seepage sampling, carrying out 
the surveys at freshet and fall, quality control of the seepage and rock data collected, data management, 
preparation of charts, interpretation, and reporting of the results. 

1.2 Site Setting  

The Ekati Mine is located in the Northwest Territories, Canada, approximately 300 km northeast of 
Yellowknife. The mine officially opened in October 1998. As outlined in the latest approved WROMP 
(Dominion 2019), planned mining activities are complete in six kimberlite pipes (Panda, Beartooth, Fox, 
Koala, Koala North and Misery) and five remain as part of the planned mining activities to 2035 (Pigeon, 
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Lynx, Sable and Jay open pits, and Misery underground). A list of the completed and planned mine 

components and the corresponding WRSAs is provided in Table 1.2-1, with their locations shown in 

Figure 1.2-1.  

Table 1.2-1: List of Completed and Planned Mining Activities to 2035 

Open Pits Underground Waste Rock Storage Areas 

(WRSAs) 

Panda (completed) Panda (completed) Panda / Koala / Beartooth 

Koala (completed) Koala (completed) Panda / Koala / Beartooth 

Koala North (completed) Koala North (completed) Panda / Koala / Beartooth 

Beartooth (completed) None planned Panda / Koala / Beartooth 

Fox (completed) None planned Fox 

Misery (completed) Misery Underground (underway) Misery 

Pigeon (underway) None planned Pigeon 

Lynx (underway) None planned Lynx 

Sable (underway) None planned Sable 

Jay (future) None planned Jay 

The Ekati Mine is located within the climate zone of continuous permafrost, and the WRSAs are 

constructed to encourage permafrost formation (with water infiltrating the WRSA becoming trapped in the 

waste rock as ice when it encounters sub-freezing internal temperatures). Therefore, seepage from the 

waste rock is limited to the outer surface of the waste rock (active layer), where water produced by the 

melting of seasonal surficial ice and snow runs over the trapped ice surface. 

The Ekati Mine is located within the central portion of the Archean Slave Structural Province, and the 

following rock types are present on the site, in order of decreasing age (based on geological time scales 

of millions (Ma) and billions (Ga) of years) (Dominion 2019): 

 Archean (> 2.66 Ga) biotite schist/metasediment (occur primarily at Misery pipe) of the Burwash 

Formation (Yellowknife Supergroup) formed by the action of heat and pressure on muddy and sandy 

sediments deposited under water; 

 Archean (2.63-2.58 Ga) granitic to dioritic plutons (occur at all pipes) of various compositions 

(most commonly biotite granite) intruded as hot melts into the metasediments; 

 Narrow (several metres thick) Proterozoic (2.23-1.27 Ga) diabase dykes (observed in Fox, Misery, 

Beartooth, Pigeon, Lynx, and Sable pipes) of the Mackenzie dyke swarm intruded as hot melts 

into cracks in the metasediments and plutons; and 

 Phanerozoic (75-45 Ma) kimberlite pipes intruded into all of the above, but dominantly in the 

granitic intrusions. 

These rock types are visibly very distinctive, and the contacts between the different rock types are well 

defined and easily observed in the field. The host rocks generally show no effects from contact with 

kimberlite, due to the nature of kimberlite emplacement; the kimberlite pipes were intruded rapidly and 

explosively as relatively cool molten rock from deeper in the crust, resulting in no significant mineralogical 

or chemical alteration of the surrounding host rocks. The majority of the waste rock from mining is granite 

(or rocks of similar mineralogical composition), which is physically and chemically the least reactive of the 

rock types at the Ekati mine. It comprises over 90 percent of the total waste rock volume stored at the 
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Ekati mine. Other types of waste rock that occur in much lesser quantities are metasediment and 

diabase, and also at Fox pit, waste kimberlite. 

Very low concentrations of sulphide minerals are found in all rock types on the property. Granites and 

diabase contain rare disseminated grains of pyrite and chalcopyrite at average concentrations of 

0.02 percent for granite and 0.1 percent for diabase. Metasediments contain low concentrations (average 

0.2 percent) of fine-grained disseminated pyrite, pyrrhotite, and chalcopyrite. These rock types also have 

low concentrations of carbonate minerals (typically calcite) which mostly occur as fracture fillings. 

Kimberlite also contains low concentrations (average 0.3 percent) of fine-grained disseminated pyrite, 

and has abundant associated carbonate (i.e., calcite). Abundant carbonate minerals help neutralise 

any acidic waters produced from sulphide oxidation. 

Overall, the country rocks and subsequently the waste rock are geochemically non-reactive or have 

low reactivity. 
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2. SCOPE  

This report serves the purpose of the annual seepage data report and as required by the Board, contains 

an overview analysis of major trends. As a data report, it describes the following elements: 

 Monitoring of seepage water quality at seeps that are flowing overland and reporting to the aquatic 

Receiving Environment. This included seeps originating at the toe of Panda-Koala, Fox, Misery, and 

Pigeon WRSAs. Seepage originating at the toe of the Sable WRSA, flowing overland and reporting to 

the aquatic Receiving Environment were not observed or sampled in 2020; 

 Monitoring of the geochemical characteristics of coarse kimberlite rejects (CKR); 

 Monitoring of the geochemical characteristics of waste rock from Misery Underground (MUG) and 

Pigeon WRSAs; and  

 Identification of seeps of potential concern based on the criteria established in the latest approved 

WROMP (Dominion 2019) including a list of constituents which have exceeded screening criteria. 

The layout of the report is similar to the last annual report, completed in 2018 (SRK 2019), where waste 

rock monitoring and seepage results are presented by waste rock storage area, in Section 4. Methods for 

waste rock and seepage sampling, analysis and classification are described in Section 3 and QAQC is 

described in Section 5. 
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3. METHODOLOGY  

3.1 Waste Rock and Coarse Kimberlite Reject Monitoring  

3.1.1 Sampling 

While operating, the 2020 sampling of waste rock and CKR was conducted in accordance with 

procedures in the approved WROMP (Dominion 2019). The geochemical characterization of waste rock 

and CKR samples is an operations program; therefore, no samples were collected while the Ekati mine 

was in care and maintenance.  

Waste rock monitoring to be completed during operations (Dominion 2019) and sampling completed in 

2020 (if different) is summarised below: 

 Monitoring of waste rock and CKR geochemistry will continue in a similar way to that described in 

Section 3.3 of the approved WROMP, Version 10.1. 

 Waste rock mined in the Lynx open pit, Pigeon open pit, and for the first two-years at the Sable open 

pit will be sampled at a rate of three samples per rock type, per bench, every year with geological 

mapping of the benches sampled. 

- Sampling completed in 2020 included eight waste rock samples collected from Pigeon open pit 

(from two benches, 350 and 360). No waste rock samples were collected from Lynx in 2020 (no 

mining). Waste rock sampling was conducted at Sable for two years (2018, 2019), at the rate of 

three samples per rock type per bench per year. No additional sampling was completed in 2020. 

 Waste rock during the development and production of Misery Underground (MUG) will be sampled at 

a rate of three samples per 12 months. The rock types and volumes will also be reported. 

- Sampling completed in 2020 included one waste rock sample from MUG. 

 Monitoring of tonnages mined will continue, with the figures reported in the annual Waste Rock and 

Waste Rock Seepage Survey Reports submitted to the Board. 

 Waste rock volumes will be subdivided by rock type, by originating mine component and by 

destination WRSA and will include volumes of CKR. 

 In circumstances where waste rock is mined that was not part of the initial mine plan for that area, 

the waste rock will be sampled according to the procedures and frequencies described above. 

 Coarse kimberlite reject will be sampled quarterly with an annual evaluation of the data. 

- Two CKR samples were collected in 2020 (note that three samples per year were planned, 

however due to Care and Maintenance, only two were collected). 

 Results will be reported in the annual Waste Rock and Waste Rock Seepage Survey Reports. 

The historical lithogeochemical database compiled over the past 19 years, excluding 2020, contains 

397 waste rock samples from Panda Pit, 83 samples from Beartooth Pit, 341 samples from Koala and 

Koala North Pits (all of which are now closed), 573 samples from Fox Pit (also closed), 982 samples from 

Misery Pit (also closed), three samples from MUG, 126 samples from Pigeon Pit, 56 samples from Sable 

Pit and 50 samples from Lynx Pit. Samples were analyzed for acid base accounting (ABA), and major 

and trace element concentrations. 

The 2020 waste rock sampling locations are presented in Appendix A-1. 
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3.1.2 Analyses and Classification  

The waste rock and CKR samples were analyzed for ABA and major and trace element concentrations 

by Bureau Veritas (laboratory certified by the Canadian Association for Laboratory Accreditation, CALA). 

Laboratory results for the waste rock and CKR samples are provided in Appendix A-2. Testing is 

completed to determine how much acid neutralizing and sulphur minerals, and metals, are present in 

the waste rock, and thus estimate if the waste rock will produce acidic drainage or neutral metalliferous 

drainage during interaction with snow melt and rain water.  

Acid base accounting is the combined measurements of sulphur species, neutralization potential (NP), 

and pH, and calculations of acid potential (maximum potential acidity, or MPA), net neutralization 

potential (NNP) and neutralization potential ratio (NP/MPA). Together, these measurements provide 

a useful indication of potential for acid rock drainage (ARD) and metal leaching (ML). Materials with 

ARD potential are referred to as potentially ARD generating (PAG).  

The NP/MPA ratio is generally used to identify materials that may require special handling. In the 

Northwest Territories, Canada, NP/MPA ratios of less than 1 are considered to be potentially acid 

generating (PAG), samples with NP/MPA ratios greater than 3 are considered to be acid-consuming 

(non-PAG), and samples with NP/MPA ratios between 1 and 3 are considered to have uncertain potential 

for ARD under oxidizing conditions (DIAND 1993). 

The ABA testing followed the modified Sobek procedure (Lawrence et al. 1989) including paste pH, total 

sulphur, sulphide sulphur (by difference), neutralization potential (NP), and MPA (calculated from sulphide 

sulphur). Metal concentrations were determined by inductively coupled plasma mass spectrometry 

(ICP-MS) following an aqua regia digestion. The 2020 waste rock and CKR analyses differed from 

historical analyses; historically the standard Sobek procedure was used for ABA, and four acid digestion 

followed by ICP-AES for metals. The results from the two methods can still be compared with caution.  

The geochemical behaviour of most of the geological units at the Ekati Mine will depend on the weathering 

rates and the capacity of silicate minerals to provide effective acid neutralization. On-going waste rock 

geochemical characterization and seepage monitoring analyses have consistently shown that the Ekati 

Mine does not have ARD issues but does have minor issues associated with metal leaching.  

3.2 Seepage Monitoring  

3.2.1 Survey, Sampling and Analyses  

Chemical loading from WRSAs is sourced from infiltration during late freshet. This is a result of seasonal 

melting of surface snow and ice, with minor melting occurring within the active layer during summer 

months (Dominion 2019). The active layer is defined as the depth at which freezing and thawing occurs 

annually throughout the seasons, whereas deeper layers remain frozen throughout the year. WRSAs are 

constructed so that active layer comprises low or non-reactive materials (granites and glacial till) 

(Dominion 2019). The focus of the seepage surveys is to monitor the chemistry of the seepage water 

emanating from thaw zone. 

Seepage surveys of site specific WRSAs and ore stockpiles are conducted twice a year, during spring 

freshet and late summer or fall before ground freeze. As specified in the Water Licence, seepage 

chemistry is reported to detect changes that may affect surrounding surface water receiving environments 

(Dominion 2019).  

The Pigeon WRSA was added to the seepage survey program during freshet 2015, and the Lynx and 

Sable WRSAs were added in 2016 and 2018, respectively (Dominion 2019).  
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A reduced sampling program, due to Covid-19 and Care and Maintenance work, was undertaken in 

the 2020 freshet (July) and fall (August) surveys where only seeps flowing overland and reporting to the 

aquatic Receiving Environment were sampled. At the Sable WRSA, an amended seepage survey was 

completed to identify any new seepage sampling locations and sample them if they were reporting to the 

aquatic Receiving Environment. However, no seeps were identified at the Sable WRSA in 2020. 

Seepage sampling was conducted in accordance with Work Instruction “EKA WI.2113.08 Seepage 

Sampling v2.0”, last updated in 2019. During the 2020 sampling program, 10 seepage locations were 

sampled, as summarized in Table 3.2-1 (Figures 3.1-1 to 3.1-4). Laboratory analyses were completed by 

Bureau Veritas in a number of BV laboratories across Canada. Table 3.2-2 presents the field and laboratory 

water quality variables analyzed in 2020. The seepage laboratory reports are provided in Appendix B-1.  

Table 3.2-1: Summary of 2020 Waste Rock Seepage Sampling 

WRSA Seep ID Sample type Nominated Sampling 

Season  

Figure  

Panda/Koala 

NE Area 

SEEP-357 Primary sample Freshet (June) 

Fall (August) 

Figure 3.1-1 

SEEP-019 Primary sample Freshet (June) 

Fall (August) 

Figure 3.1-1 

Fox Area SEEP-362 Primary sample Summer (July) Figure 3.1-2 

SEEP-362A Primary sample Fall (August) Figure 3.1-2 

SEEP-373A Primary sample Freshet (June) Figure 3.1-2 

SEEP-391 Primary sample Freshet (June) 

Fall (August) 

Figure 3.1-2 

SEEP-511 Primary sample Freshet (June) Figure 3.1-2 

Misery Area SEEP-059 Primary sample Fall (August) Figure 3.1-3 

SEEP-081 Primary sample Freshet (June) 

Fall (August) 

Figure 3.1-3 

Pigeon Area SEEP-389 Primary sample Fall (August) Figure 3.1-4 

Table 3.2-2: Water Quality Variables Analyzed and Reported during 2020 Monitoring 

 Test Group  Analytical Water Quality Variables  Measurement Units 

Field 

Measurements 

Routine Field pH 

Flow 

pH units 

L/s 

Laboratory 

Analyses 

Routine Conductivity  

Hardness 

Total Suspended Solids 

Acidity (to pH 8.3) 

Alkalinity (HCO3) 

Chloride 

Sulphate (SO4) 

Ammonia-N (NH4) 

Nitrate Nitrogen  

Nitrite Nitrogen 

Total Phosphorous 

uS/cm 

mg CaCO3/L 

mg/L 

mg CaCO3/L 

mg CaCO3/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Metals (total and 

dissolved) 

Ag, Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, 

Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, Pb, S, Sb, 

Se, Si, Sn, Sr, TI, Ti, U, V, Zn 

mg/L 
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3.2.2 Description of Major Trends 

This monitoring report focuses on the water quality variables of interest as per the Water Licence 

conditions, including: 

 Water quality variables related to erosion (TSS); 

 Water quality variables related to flushing of fresh unweathered waste rock (Ca, Mg, Na, K, SO4, NO3, 

NO2, and NH4); 

 Water quality variables related to sulphide oxidation (pH, sulphate, Cu, Fe, other trace 

metals/metalloids); 

 Water quality variables related to carbonate dissolution and acid buffering (Ca, Mg and alkalinity); 

 Water quality variables related to leaching of blasting residues and drilling brines (nitrate, nitrite, 

ammonia and chloride); 

 Water quality variables related to kimberlite weathering (Mg, Ni, Mo, Se, other trace metals/

metalloids); and 

 Water quality variables related to weathering of host rocks (Al, Ca, Na, K, Si and U). 

This annual report focusses on the major trends for the water quality variables listed above; discussion 

and interpretation of the processes occurring within the WRSAs will be provided in the three year 

interpretive seepage report. 

3.2.3 Seepage Results Data Visualization  

An assessment of historical concentrations from all seepage stations from 1998 to 2020 was conducted 

to display trends overtime. The 95th percentile of the historical seepage dataset for each WRSA was 

calculated to determine specific screening levels for each station point. Where results were below the 

laboratory detection limit (DL), half the DL was assigned to the data point to allow for data processing.  

For the purposes of this annual monitoring report, the results from the seeps of potential concern were 

summarized to assist the development of adaptive management strategies. Trend analysis for long-term 

concentrations will be reported as a component of the three-year interpretive seepage report.  

3.2.4 Screening for Seeps of Potential Concern Approach 

As per the approved WROMP, Version 10.1 (Dominion 2019) seepage quality data at the toe of the WRSA 

will be compared to screening criteria to identify seeps of potential concern, with a cumulative listing of 

seeps of potential concern to be provided. Analytical results that exceed the screening criteria will define 

a seep of potential concern for which further investigation and/or action may be required. The seepage 

screening criteria are designed to prompt preventive actions, where necessary, that intend to prevent 

an exceedance of effluent quality criteria (EQC) at point of entry into a receiving environment. This is 

achieved by basing screening criteria on EQC and applying those criteria ‘at the toe’ of the WRSA. 

This means that any dilution or attenuation of seepage along a flow path to a receiving environment 

would further protect the Receiving Environment. 

The seepage screening criteria are applied to water constituents that have EQC for the appropriate 

receiving watershed. A seep of potential concern will be identified where a constituent concentration 

during the reporting year exhibits the following characteristics:  

 For constituents for which the EQC is a single numerical value, greater than the stated maximum 

allowable concentration of any grab sample; or 
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 For constituents for which the EQC is equation-based, greater than the results of the EQC equation 

defining the maximum allowable concentration of any grab sample calculated using toxicity modifying 

factors (including hardness) at concentrations in the sampled seepage flow; or 

 A constituent concentration greater than the upper 95th percentile value for the dataset of seeps that 

report to that seep’s destination waterbody on more than one occasion during the two-year period 

comprising the reporting year plus preceding year. 

The EQC and equations can be found in the current Water Licence (W2012L2-0001), Part H Condition 21. 

In accordance with previous reports and the Water Licence, hardness-dependent criteria were calculated 

using seeps specific hardness. 

Only seeps that had the potential to enter an aquatic Receiving Environment were considered of potential 

concern, which is consistent with previous seepage reports. Seeps flowing from the Coarse Kimberlite 

Rejects Storage Area (CKRSA) and north-east side of the Lynx WSRA do not have the potential to enter 

an aquatic Receiving Environment. Seepage from the CKRSA flows towards the Long Lake Containment 

Facility (LLCF), which is a controlled mine water management facility. Seepage from the north-east side 

of the Lynx WSRA flows towards the road which is assumed to be a barrier between these seeps and 

Cujo Lake. 
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4. RESULTS 

4.1 Seepage Reference Area Results 

There are a number of reference areas around the mining lease, which were established to provide 

baseline water chemistry characterization between natural tundra surface water runoff and WRSA 

seepage. Prior to mining, baseline reference areas were assigned north of Sable WRSA, around Fox 

WRSA and east of Panda/Koala WRSA (SRK 2019). 

Reference stations were not sampled in 2020 as a result of the reduced sampling program. Evaluation of 

the potential causes of natural changes in surface water chemistry will be assessed against seepage 

runoff in the three-year interpretive seepage report.  

4.2 Panda/Koala/Beartooth Waste Rock Storage Areas 

Surface mining at Panda Pit spanned 1998 to 2004. Production from Panda underground began in 2005 

and was completed in 2010. Full scale surface mining at Koala began in 2003 and was completed in 

2005. A short period of mining in 2006 completed surface mining within Koala Pit. 

Underground production from Koala began in 2007 and was completed in November 2018. Koala North 

open pit mining began in 2001 and was completed in 2003. Production from Koala North underground 

began in April 2010 and was completed in June 2015. The Beartooth kimberlite pipe was mined by open 

pit methods from 2004 until 2009, at which time mining operations at the pit ceased. 

Waste rock from the Panda, Koala, Koala North, and Beartooth open pits, and the Panda and Koala 

underground developments are stored together in the northeast portion of the Panda/Koala WRSA 

(Figure 3.2-1). The waste rock consists primarily of biotite granite with minor quantities (estimated to be 

much less than 3%) of kimberlite, originating from near the waste/ore geological contacts. Beartooth 

waste rock also includes small quantities of schist (<0.3% of total Beartooth waste rock). 

Coarse kimberlite rejects (CKR) are stored in the southwest portion of the Panda/Koala WRSA, also 

known as the CKRSA (Figure 3.2-1). The CKRSA contains material from all the developments at the Ekati 

Mine that have been generated since 1998. The CKRs are comprised of a mixture of sand to gravel-

sized, light and dense minerals remaining after the diamonds have been recovered from the kimberlite. 

The grain size distribution is 0.5 to 25 mm diameter.  

4.2.1 Waste Rock Production and Characteristics 

4.2.1.1 Production 

Table 4.2-1 provides a summary of tonnages of each rock type removed in 2020 from each pit and 

underground operation at the Ekati Mine. 

4.2.1.2 Waste Rock Characteristics 

No waste rock samples were collected from Koala for geochemical testing in 2020, as mining was 

completed in 2018. Historical ABA and elemental results for blast rock samples from Panda, Koala, 

Koala North, and Beartooth are provided in Dominion 2019. 
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Table 4.2-1: Waste Rock Material Removed in 2020 

Geological Unit Million Tonnes Mined in 2020 

Panda Koala Koala N Beartooth Misery Fox Pigeon Lynx Sable 

Surficial Material 0 0 0 0 0 0 0 0 0 

Granite – pit 0 0 0 0 0 0 0 0 2.375 

Granite – underground 0 0 0 0 0.02 0 0 0 0 

Waste Kimberlite 0 0 0 0 0 0 0 0 0 

Metasediments 0 0 0 0 0 0 0 0 0 

Diabase 0 0 0 0 0 0 0.196 0 0.125 

Granite/Metasediments 0 0 0 0 0 0 0.894 0 0 

Coarse Processed 

Kimberlite 

0.26 

4.2.1.3 Coarse Kimberlite Reject Characteristics 

An estimated 0.26 million tonnes of coarse kimberlite rejects (CKR) were produced during 2020 (Table 4.2-1). 

Two samples of CKR were collected for geochemical characterization in 2020. The analytical results of the 

ABA are provided in Appendix A-2. Summaries of the ABA and elemental results for 2020 are provided in 

Tables 4.2-2 and 4.2-3, respectively, with a summary of previous monitoring provided for comparison. It is 

important to note that the 2020 CKR samples were analysed using the modified Sobek procedure for 

ABA, and aqua regia digestion followed by ICP-MS for metals, whilst historical data used the standard 

Sobek procedure for ABA, and four acid digestion followed by ICP-ES for metals. 

The average values for pH, total sulphur, sulphide and NP for the two CKR samples were 7.84, 0.21 wt%, 

0.19 wt% and 117 kg CaCO3/t respectively. These results were within the range observed since 2000 

(Table 4.2-2; Figure 4.2-1), however sulphide was towards the higher end and the NP was towards the 

lower end of the observed range, potentially reflecting changes in geochemical composition in the ore 

zone. Both samples were classified as non-PAG according to the NP/MPA ratio (Figure 4.2-1). 

The dissolved trace and major element geochemical values for the two CKR samples were within the 

range observed since 2000 (Table 4.2-3); however, the average values of aluminum, arsenic, chromium, 

potassium, and vanadium were lower than historical values and fell outside their historical ranges. This is 

also different to what has been observed previously, in which the dissolved concentrations of these 

elements were generally seen to be higher than the historical averages. This may reflect changes in 

geochemical composition in the ore zone, and/or it could be due to the different analytical methods 

employed. The 2020 samples were analysed on an aqua regia digestion whilst historical samples were 

analysed on a four acid digestion. Aqua regia is a partial digestion, with silicates and alumino-silicate 

minerals not dissolved, and should be considered as representing only the leachable portion of the 

particular analyte. Four acid is near total digestion and breaks down most silicates. 
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Table 4.2-2: Summary of Acid-Base Accounting Results for Coarse Kimberlite Rejects 

Description Summary Statistic1 Paste pH Total S2 Sulphide S3 NP4 MPA5 NNP6 NP/MPA 

Units pH % % kg CaCO3 eq/tonne - 

2000-2019 CKR Average 8.51 0.28 0.24 259 8.9 250 43 

Max 9.80 0.61 0.58 353 19.1 341 174 

95th Percentile 9.50 0.51 0.47 327 16.0 319 128 

Median  8.40 0.28 0.25 271 8.8 263 32 

5th Percentile  7.74 0.07 0.04 90 2.2 77 9 

Min 6.50 0.04 0.01 50 1.3 48 5 

Count 209 209 189 209 209 209 209 

2020 CKR Average 7.84 0.21 0.19 117 5.9 112 20 

Max 7.84 0.21 0.19 117 5.9 112 21 

95th Percentile 7.84 0.21 0.19 117 5.9 112 21 

Median 7.84 0.21 0.19 117 5.9 112 20 

5th Percentile 7.84 0.20 0.18 117 5.8 111 20 

Min 7.84 0.20 0.18 117 5.8 111 20 

Count 2 2 2 2 2 2 2 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 Total sulphur. 
3 Sulphur as sulphide; calculated by subtracting sulphate from total sulphur. 
4 Neutralisation potential; 2000-2019 samples determined using Sobek method, 2020 samples determined using modified Sobek method. 
5 Maximum potential acidity; 2000-2019 samples calculated using total sulphur, 2020 samples calculated using sulphide sulphur. 
6 Net neutralisation potential. 
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Table 4.2-3: Summary of Statistics of Elemental Results for Coarse Kimberlite Rejects 

Description Summary 

Statistic1 

Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb Ti V Zn Hg 

Units % ppm ppm % ppm ppm ppm ppm % % % ppm ppm % ppm ppm % ppm ppm ppb 

2000-2019 

CKR2 

Average 4.1 5.8 929.1 2.6 0.6 52.5 603.3 29.7 4.0 1.3 11.9 681.8 2.1 0.8 871.4 16.1 0.2 72.7 59.0 19.1 

Max 7.3 19.0 1930.0 4.0 2.5 82.0 1510.0 54.0 5.1 2.1 16.4 880.0 11.0 2.3 1530.0 1150.0 0.4 116.0 117.0 780.0 

95th Percentile 5.5 10.0 1251.5 3.6 1.0 70.2 946.9 43.2 4.6 1.8 14.5 815.8 5.8 1.6 1215.8 20.3 0.3 96.6 74.0 37.8 

Median 4.1 5.0 905.0 2.5 0.5 51.0 576.0 28.2 4.0 1.2 12.0 677.5 1.9 0.8 835.5 8.0 0.2 71.0 57.0 10.0 

5th Percentile 2.8 4.0 620.0 1.8 0.3 40.0 360.0 20.0 3.5 0.7 9.2 573.0 1.0 0.3 601.6 2.0 0.1 54.9 49.0 10.0 

Min 1.7 2.0 380.0 1.2 0.1 29.0 231.0 15.0 3.0 0.5 6.4 500.0 1.0 0.1 410.0 2.0 0.1 47.0 38.0 5.0 

Count 198 198 198 198 198 198 198 198 198 198 186 198 198 198 198 198 198 198 198 189 

2020 CKR2 Average 1.7 3.7 1130.0 2.5 0.3 48.7 168.0 36.6 3.8 0.6 10.5 750.5 1.9 0.0 820.0 7.9 0.1 53.5 55.5 15.0 

Max 1.7 3.7 1170.0 2.6 0.3 50.7 168.0 39.6 3.8 0.6 10.7 767.0 1.9 0.0 856.0 8.0 0.1 54.0 56.0 20.0 

95th Percentile 1.7 3.7 1166.0 2.6 0.3 50.5 168.0 39.3 3.8 0.6 10.7 765.4 1.9 0.0 852.4 8.0 0.1 54.0 56.0 19.5 

Median  1.7 3.7 1130.0 2.5 0.3 48.7 168.0 36.6 3.8 0.6 10.5 750.5 1.9 0.0 820.0 7.9 0.1 53.5 55.5 15.0 

5th Percentile 1.6 3.6 1094.0 2.5 0.3 46.8 168.0 33.9 3.8 0.6 10.2 735.7 1.8 0.0 787.6 7.8 0.1 53.1 55.1 10.5 

Min 1.6 3.6 1090.0 2.5 0.3 46.6 168.0 33.6 3.8 0.6 10.2 734.0 1.8 0.0 784.0 7.8 0.1 53.0 55.0 10 

Count 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 The 2000-2019 samples were analysed following a four acid digestion; 2020 samples were analysed following an aqua regia digestion. 
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Figure 4.2-1: Coarse Kimberlite Rejects Classification using NP/MPA Ratio 

4.2.2 Seepage Monitoring Results and Discussion  

The 2020 results for all seeps sampled in the Panda/Koala/Beartooth WRSA, compared to a statistical 

summary of the seepage data collected prior to 2020, are summarized in Table 4.2-4. Figure 3.2-1 presents 

the extent and layout of the Panda/Koala/Beartooth WRSA with the location of the seeps sampling during 

the 2020 program. Laboratory results for the 2020 sampling program are provided in Appendix B-1. 

Long-term trends of selected water quality variables are shown in time series plots in Appendix B-2. 

Two seeps had visible flow in the north-east side of the WRSA, SEEP-019 and SEEP-357. 

4.2.2.1 Panda/Koala/Beartooth North-East  

SEEP-019 and SEEP-357 are upstream of Bearclaw Lake, which flows northeast towards the lake 

(Figure 3.2-1). Flow rates recorded at SEEP-019 were relatively high (8.15 L/s) during freshet, and at 

SEEP-357 the flow rate was lower (3.10 L/s; Figure 4.2-2). The two seeps were sampled during late 

August, during which flow rates tend to decrease after freshet. The August flow rate recorded at 

SEEP-019 was 0.238 L/s, while 0.484 L/s was recorded at SEEP-357 (Figure 4.2-2).  

SEEP-019 

SEEP-019 has been monitored annually since 2001. SEEP-019 reported four water quality variables 

during 2020 greater than the 95th percentile of historical seep samples within the WRSA (Table 4.2-4).  

Sulphate, chloride, nitrate have decreased since 2019 (Figure B-21.1). Ammonia and calcium (dissolved) 

concentrations were significantly higher compared to the 95th percentile of the entire WRSA at 0.046 mg/L 

and 28 mg/L, respectively (Table 4.2-4). Ammonia has remained stable in recent years (between 2015 

and 2018) however has increased since 2019 (Figure B-21.1). Concentrations have not exceeded the 

highest peak, observed in August 2002 (Figure B-21.1). Historical dissolved calcium concentrations at the 

site generally fluctuate, with higher concentrations reported during fall and lower concentrations during 

freshet (Figure B-21.1). 
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Table 4.2-4: Panda/Koala/Beartooth WRSA Seepage Results 2020 

Water Quality 
Variables  Unit DL 

Surface Water Baseline 
REF-005 (1999-2019) 

Panda/Koala/Beartooth 
Seepage (1999-2019) 

SEEP-019 SEEP-357 

Median  95th 
Percentile 

Median  95th 
Percentile 

6/20/2020 8/23/2020 6/20/2020 8/23/2020 

Field pH - - 5.33 5.21* 5.63 4.53* 7.57 5.69 7.46 6.56 

Flow  L/s - 2.40 43.73 0.15 3.688 8.15 0.238 3.1 0.484 

Specific 
conductivity  

uS/cm 1.00000 41.65 54.44 0.0025 820.6 104 437.6 131 1,430 

Hardness mg CaCO3/L 0.50000 12.45 17.545 115 355.65 46.8 135 50.6 478 

TSS mg/L 0.50000 1.5 4.6 5.5 95.675 3.6 <1 1.9 <1 

Acidity mg CaCO3/L 1.00000 8.2 10.42 1 2.255 <1 <1 <1 <1 

Alkalinity (Total) mg CaCO3/L 0.50000 3.45 6 0.0001 26.71 12.1 6.71 16.2 38.5 

Cl mg/L 0.50000 0.25 2.5 4.32 33.92 3.2 28 12 220 

SO4 mg/L 0.30000 7.22 13.89 96.15 315.45 22 120 20 220 

Ammonia mg/L 0.00500 0.0067 0.05 0.00005 0.01739 0.0064 0.046 0.014 0.016 

Nitrate Nitrogen mg/L 0.00200 0.0025 0.0427 2.58 24.755 0.7 3.9 0.76 21 

Nitrite Nitrogen mg/L 0.00100 0.0005 0.014935 0.007 0.6292 0.0045 <0.001 0.0015 0.003 

Total 
Phosphorus 

mg/L 0.00200 0.0064 0.023675 0.00515 0.15 0.011 <0.002 0.033 0.0029 

Dissolved 
Phosphorus 

mg/L 0.00200 0.15 0.15 0.0066 0.016225 0.0034 <0.002 0.0048 <0.002 

Total Metals 

Al mg/L 0.00020 0.461 0.6005 0.05 1 0.421 0.232 0.214 0.0279 

Sb mg/L 0.00002 0.00005 0.00011 0.005 0.005 0.000127 0.000056 0.000123 0.000243 

As mg/L 0.00002 0.00092 0.001225 0.0005 0.001054 0.000525 0.000121 0.000455 0.000209 

Ba mg/L 0.00002 0.0156 0.02205 0.00025 2.5 0.0308 0.0353 0.0264 0.111 

Be mg/L 0.00001 0.0001 0.0005 0.0025 0.025 0.000045 0.000046 0.000021 <0.00001 

Bi mg/L 0.000005 0.00025 0.00025 0.00025 0.15 0.0000165 <0.000005 <0.000005 <0.000005 
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Water Quality 

Variables  Unit DL 

Surface Water Baseline 

REF-005 (1999-2019) 

Panda/Koala/Beartooth 

Seepage (1999-2019) 

SEEP-019 SEEP-357 

Median  95th 

Percentile 

Median  95th 

Percentile 

6/20/2020 8/23/2020 6/20/2020 8/23/2020 

B mg/L 0.00500 0.005 0.01 0.005 0.235 0.0161 0.0167 0.0199 0.03 

Cd mg/L 0.00001 0.000025 0.0001 0.0004 1 0.0000146 0.0000355 0.0000164 0.0000166 

Ca mg/L 0.01000 1.61 2.328 21.4 76.72 10.1 28.6 10.0 88.5 

Cr mg/L 0.00005 0.00132 0.00213 0.000785 0.0107475 0.00149 0.000397 0.000808 0.000113 

Co mg/L 0.00001 0.00207 0.002895 0.00198 0.02096 0.000653 0.00207 0.000492 0.000468 

Cu mg/L 0.00005 0.00664 0.007995 0.00271 0.01156 0.00176 0.00365 0.00117 0.000697 

Fe mg/L 0.00100 0.349 0.594 0.106 1.51 0.460 0.0755 0.244 0.019 

Pb mg/L 0.000025 0.000068 0.000295 0.0001725 0.004387 0.000238 0.0000141 0.000116 <0.0000025 

Li mg/L 0.00020 0.0055 0.00687 0.0101 0.05023 0.00573 0.00302 0.00430 0.0156 

Mg mg/L 0.00500 2.005 2.7945 13.3 39.7 5.23 15.4 6.23 62.4 

Mn mg/L 0.00005 0.0121 0.0409 0.0775 0.6874 0.0187 0.054 0.0118 0.00305 

Hg mg/L 0.0000019 0.00001 0.000025 0.000052 0.15 <0.0000019 <0.0000019 <0.0000019 <0.0000019 

Mo mg/L 0.00005 0.00005 0.000163 0.0021 0.02369 0.00508 0.00175 0.00811 0.0154 

Ni mg/L 0.00002 0.0073 0.00962 0.0101 0.15 0.00868 0.00367 0.00418 0.00405 

K mg/L 0.01000 1 1 6 16.02 4.70 8.26 5.93 28.4 

Se mg/L 0.00004 0.00005 0.0005 0.0005 0.0033 0.000117 0.000296 0.000088 0.000944 

Si mg/L 0.05000 2.67 5.342 2.45 5.86 2.73 4.27 1.75 1.45 

Ag mg/L 0.000005 0.000005 0.0002 0.000052 0.15 <0.0000050 <0.000005 0.0000071 <0.000005 

Na mg/L 0.01000 1 1.7965 5.8 24.32 6.57 26 7.57 66.1 

Sr mg/L 0.00005 0.0138 0.02025 0.151 0.5394 0.0876 0.193 0.115 1.06 

S mg/L 0.50000 3.17 5.105 32.1 76.76 8.89 28.4 7.02 50.8 

TI mg/L 0.000002 0.000011 0.00005 0.0000355 0.085 0.0000099 0.0000243 0.0000174 0.0000209 

Sn mg/L 0.00001 0.00005 0.00005 0.00025 0.15 0.000029 <0.00001 0.000022 <0.00001 

Ti mg/L 0.00050 0.005 0.005 0.013 0.3413 0.0168 0.00096 0.0127 0.00056 

U mg/L 0.000005 0.000203 0.0003 0.000488 0.025 0.000979 0.000176 0.000537 0.000684 
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Water Quality 

Variables  Unit DL 

Surface Water Baseline 

REF-005 (1999-2019) 

Panda/Koala/Beartooth 

Seepage (1999-2019) 

SEEP-019 SEEP-357 

Median  95th 

Percentile 

Median  95th 

Percentile 

6/20/2020 8/23/2020 6/20/2020 8/23/2020 

V mg/L 0.00005 0.0005 0.001385 0.0011 0.13869 0.000522 0.00021 0.000219 0.000242 

Zn mg/L 0.00010 0.006 0.013 0.005 0.05728 0.00273 0.00191 0.00152 0.00169 

Dissolved Metals 

Al mg/L 0.00020 0.431 0.59205 0.00005 1 0.039 0.22 0.030 0.026 

Sb mg/L 0.00002 0.00005 0.0004 0.00018 0.07803 0.00013 0.000055 0.00013 0.00023 

As mg/L 0.00002 0.0009 0.001176 1.5 1.5 0.00039 0.00013 0.00042 0.0002 

Ba mg/L 0.00002 0.01335 0.02021 0.0004 0.0584 0.027 0.035 0.022 0.11 

Be mg/L 0.00001 0.0001 0.00025 2.5 2.5 0.000038 0.000045 0.000015 <0.00001 

Bi mg/L 0.000005 0.00018 0.00025 0.0002 0.0025 <0.000005 <0.000005 <0.000005 <0.000005 

B mg/L 0.00500 0.005 0.006 0.00005 0.013 0.016 0.016 0.017 0.029 

Cd mg/L 0.00001 0.000025 0.000078 0.0000175 0.05 0.000015 0.000039 0.0000079 0.000018 

Ca mg/L 0.01000 1.845 2.5635 0.015 11.955 8.8 28 9.7 87 

Cr mg/L 0.00005 0.00119 0.0020975 0.00051 0.106125 0.00021 0.00037 0.00017 0.00011 

Co mg/L 0.00001 0.001715 0.0025135 0.00157 0.02116 0.00029 0.002 0.00035 0.00044 

Cu mg/L 0.00005 0.006465 0.0080195 0.00238 0.00529 0.0011 0.0036 0.00085 0.00066 

Fe mg/L 0.00100 0.324 0.44145 0.046 0.3456 0.022 0.072 0.028 0.018 

Pb mg/L 0.00001 0.0000565 0.0002 0.000113 0.15 0.000021 0.000015 0.000014 0.0000065 

Li mg/L 0.00050 0.0053 0.00698 0.0101 0.05305 0.0053 0.003 0.0039 0.014 

Mg mg/L 0.00500 1.915 2.6935 13.35 40.235 3.9 15 5.8 60 

Mn mg/L 0.00005 0.011 0.026495 0.0607 0.734 0.015 0.055 0.010 0.0029 

Hg mg/L 0.0000019 0.00001 0.0000252 0.0005 0.15 <0.0000019 <0.0000019 <0.0000019 <0.0000019 

Mo mg/L 0.00005 0.000025 0.00010945 0.00238 0.02381 0.0055 0.0019 0.0079 0.015 

Ni mg/L 0.00002 0.0065 0.008675 0.00949 0.15015 0.0049 0.0036 0.0027 0.0039 

K mg/L 0.01000 1 1 5.85 16.535 3.8 8.2 5.6 27 

Se mg/L 0.00004 0.0000705 0.0005 0.000665 0.00313 0.00013 0.0003 0.00010 0.00087 
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Water Quality 

Variables  Unit DL 

Surface Water Baseline 

REF-005 (1999-2019) 

Panda/Koala/Beartooth 

Seepage (1999-2019) 

SEEP-019 SEEP-357 

Median  95th 

Percentile 

Median  95th 

Percentile 

6/20/2020 8/23/2020 6/20/2020 8/23/2020 

Si mg/L 0.05000 2.795 5.296 0.15 3.59 1.7 4.2 1.3 1.4 

Ag mg/L 0.00001 0.000005 0.0001 0.0005 0.15 <0.0000050 <0.000005 <0.0000050 <0.000005 

Na mg/L 0.01000 1 1.754 6.1 26.17 5.5 26 7.3 64 

Sr mg/L 0.00005 0.01365 0.019035 0.153 0.637 0.089 0.19 0.11 1 

S mg/L 0.50000 3.29 5.07 33.1 77.74 9.1 29 6.6 49 

TI mg/L 0.000002 0.000025 0.00005 0.000032 0.14125 0.0000051 0.000022 0.0000085 0.000023 

Sn mg/L 0.00001 0.00005 0.0001 0.0005 0.15 0.000025 0.00001 0.000012 0.00001 

Ti mg/L 0.00050 0.005 0.005278 0.001 0.15 0.0016 0.00082 0.0015 <0.0005 

U mg/L 0.000005 0.000194 0.0002469 0.000348 0.025 0.00087 0.00017 0.00046 0.00066 

V mg/L 0.00005 0.0005 0.00108 0.0004 0.15 <0.00005 0.00026 <0.00005 0.00022 

Zn mg/L 0.00010 0.0054 0.0135 0.00505 0.05946 0.00068 0.0031 0.00067 0.0011 

Notes: 

*5th percentile calculated for pH. 

Bolded values indicate greater than the 95th Percentile for REF-005 or Panda/Koala WRSA (1999-2019). 

< indicates less than the analytical detection limit (grey values). 
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Figure 4.2-2: Flow Rates Recorded during 2020 at SEEP-019 and SEEP-357 

Minor increases of dissolved boron and silicon were also reported for SEEP-019 when compared to 

historical values. Concentrations of dissolved boron have generally increased since 2019 (Figure B-21.1). 

However, concentrations over time have yet to exceed the highest historical concentration of 0.019 mg/L 

reported in 2001 (Figure B-21.1). Concentrations of dissolved silicon have plateaued from 2016 to 2019, 

(Figure B-21.1).  

SEEP-357 

SEEP-357 has been monitored annually since 2010. SEEP-357 reported 15 water quality variables during 

2020 with concentrations above the 95th percentile of historical samples within the WRSA (Table 4.2-5). 

Total sodium, dissolved boron, dissolved calcium, and dissolved sodium have tended to show increasing 

trends (Figure B21-2). Sulphate and chloride concentrations in SEEP-357 have also increased since 

monitoring of the seep was initiated in 2010. Specific conductivity was higher in comparison to historical 

observations and an increasing trend has been observed since monitoring was initiated. Metal concentrations 

have tended to be relatively stable with some recent declines observed (Figure B21-2).  

4.2.3 Thermal Monitoring  

Ten ground temperature cables (GTCs) are installed in the Panda/Koala/Beartooth WRSA and adjacent 

toe berms. Thermal monitoring results for 2020 for the Panda/Koala/Beartooth WRSA are included in the 

2020 summary report compiled by Tetra Tech, provided in Appendix B-4.  

The ground temperature results from Panda/Koala/Beartooth WRSA (GTCs 1534, 1377, 1379, and 1380) 

indicate that the waste rock pile remains in a permafrost condition, with the exception of the seasonal 

active layer (Tetra Tech 2021).  

Temperatures from GTCs 1377, 1378, and 1379 from summer 2020 show active layer thickness ranges 

similar to those reported for fall 2019 at approximately 2.0 to 4.0 m (Tetra Tech 2021). Ground 

temperatures around the perimeter of the WRSA range from -3.1ºC to -6.5ºC at the pile base (Tetra Tech 

2021). Temperatures around the perimeter of the WRSA are significantly cooler near the centre of the 

pile, resulting from convective cooling cells developing around the WRSA perimeter (Tetra Tech 2021). 

However, GTCs 1378, 1379, and 1380 show generally warming temperatures in recent years (Tetra Tech 

2021). The deepest bead of each cable usually reports a constant temperature, however temperatures 
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have increased in the deepest beads from -10ºC to -4ºC to -6.5ºC over the last five years (Tetra Tech 

2016). This increase in temperature is thought to be caused by the removal of waste rock piles at the 

base of the WRSA since 2006 (Tetra Tech 2021).  

Ground temperatures in the toe berm remain generally below average permafrost temperatures observed 

across the Ekati project area (Tetra Tech 2021). However, GTCs 1482 through to1485 show warming 

temperatures in the upper 4.0 m due to the removal of the thermal cover as material for use as crusher 

feed (Tetra Tech 2021).  

There are no longer GTCs within the CKRSA and therefore ground temperature data is limited to 

readings prior to spring 2014 (Tetra Tech 2021).  

4.3 Fox Waste Rock Storage Areas 

The waste storage facility constructed for Fox Pit contains till, lake bottom sediments, waste country rock 

(primarily granite, with some diabase), and waste kimberlite removed from Fox Pit. Kimberlite ore from 

Fox Pit was hauled to the main processing plant. Low-grade kimberlite ore is stockpiled in the NW section 

of the Fox WRSA. Beginning in April 2013, material termed “Rocky Ore” which was 25 to 75% kimberlite 

was temporarily stored SE of the Fox Pit for sorting (separating granite and kimberlite). Kimberlite was 

removed from the “Rocky Ore” in 2014 and processed. Processed kimberlite waste from Fox was 

deposited within the existing Panda/Koala CKRSA (coarse fraction) and the LLCF (fine fraction). 

4.3.1 Waste Rock Production and Characteristics 

Mining at Fox Pit was completed in March 2014, and no materials were removed in 2020, thus no waste 

rock sampling was conducted in 2020. Historical acid-base accounting and elemental results for blast 

rock samples from Fox are summarized in the WROMP (Dominion 2019). 

4.3.2 Seepage Monitoring Results and Discussion  

The 2020 results for all seeps sampled in the Fox WRSA compared to a statistical summary of the 

seepage data collected prior to 2020 are summarized in Table 4.3-1. Figure 3.2-2 presents the extent and 

layout of the Fox WRSA, and the seeps monitored during the 2020 sampling program. Laboratory results 

from samples collected during the 2020 program are provided in Appendix B-1. Long-term trends of 

selected water quality variables are shown in time series presented in Appendix B-2. 

Five seepage station points were sampled during the 2020 program, as follows (Figure 3.2-2): 

 SEEP-373A along the eastern boundary of the WRSA, flowing east towards the Three Hump Lake; 

 SEEP-511 along the eastern boundary of the WRSA, flowing south towards Lake C; 

 SEEP-391 along the south-eastern boundary of the WRSA, flowing east towards Pond D; 

 SEEP-362 along the western boundary of the WRSA, flowing west north-west into the South Fox 

Lake 2; and  

 SEEP-362A along the western boundary of the WRSA, flowing west north-west into the South Fox 

Lake 2. 

SEEP-391 along the eastern boundary of the WRSA had very high flows during freshet (64.3 L/s), with 

lower flows observed at the end of summer (11.22 L/s in August; Figure 4.3-1). However, SEEP-511, 

further north along the eastern boundary had relatively low flows during freshet (0.59 L/s; Figure 4.3-1). 

SEEP-373A flowing easterly into Three Hump Lake had higher flows during freshet (7.07 L/s), relative to 

the 95th percentile for Fox seeps (Table 4.3-1). In comparison, SEEP-362 and SEEP-362A towards the 
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south-western end of the WRSA had lower flows at 2.54 L/s (SEEP-362) in July and 2.34 L/s (SEEP-362A) 

in late August (Figure 4.3-1). 

 

Figure 4.3-1: Flow Rates Recorded during 2020 at SEEP-391, SEEP-362, 

SEEP-362A, SEEP-373A, and SEEP-511 

4.3.2.1 East and North-East Seepage  

SEEP-373A 

SEEP-373A flows out of the base of the WRSA, and was established downstream of SEEP-373 which 

was established in 2013 to provide information on the evolution of seep chemistry as it flows through 

the tundra and enters the Three Hump Lake. Due to a limited dataset at SEEP-373A, long-term trends 

cannot be interpreted until more sampling events take place. The 2020 results reported no concentrations 

which exceeded the 95th percentile of the historical seepage results within the WRSA (Table 4.3-1). 

Typically, exceedances of the 95th percentile are less common at seeps within the Fox WRSA, compared 

to other WRSAs.  

The pH values in SEEP-373A have generally ranged from 7 to 8 since 2018 (Figure B-22.3). Specific 

conductivity was reported lower during 2020, at 37 µs/cm (Table 4.3-1), compared to the highest reading 

of 387 µs/cm during 2019 (Figure B-22.3). Specific conductivity in 2020 is comparable to concentrations 

reported in the surface water baseline dataset, collected between during 2001 and 2002 (Table 4.3-1). 

Ammonia, chloride, nitrate, nitrite, and sulphate concentrations have generally remained stable since 

2018, with slight variation seen during 2019 (Figure B-22.3). Concentrations reported in 2020 are 

comparable to the surface water baseline results (Table 4.3-1).  

SEEP-511 

SEEP-511 was established in 2018 after a visible flow during 2018. The 2020 results reported no 

concentrations that exceeded the 95th percentile of the historical seepage results within the WRSA 

(Table 4.3-1). Similar to SEEP-373A, pH values have generally remained stable, ranging from 7 to 8 since 

2018 (Figure B-22.5). In addition, similar trends are seen for ammonia, chloride, nitrate, nitrite, and sulphate 

when compared to SEEP-373A and the surface water baseline results (Table 4.3-1 and Figure B-22.5). 

Concentrations reported in 2020 are comparable to the surface water baseline results (Table 4.3-1).  
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Table 4.3-1: Fox WRSA Seepage Results 2020  

Water Quality 

Variables  

Unit DL Surface Water Baseline (2001-2002) Fox WRSA Seepage (2002-2019) SEEP-362 SEEP-362A SEEP-373A SEEP-391 SEEP-511 

Median 95th Percentile Median 95th Percentile 7/3/2020 8/24/2020 6/21/2020 6/21/2020 8/23/2020 6/21/2020 

Field pH -   6 4.3* 5.93 4.84* 6.96 7.49 6.83 7.25 6.94 7.38 

Flow  L/s   2.3 15 0.07 2.85 2.54 2.337 7.07 64.3 11.223 0.59 

Specific Conductivity  uS/cm 1.00000 24 45 233.5 618.5 90.2 129.8 37 26.6 32.6 75.1 

Hardness mg CaCO3/L 0.50000 6 15 7.92 142.8 33.6 42.3 14.9 12 9.67 39.1 

TSS mg/L 0.50000 3 6.2 3 219.85 64 1.8 1.2 3.5 <1 3.2 

Acidity mg CaCO3/L 1.00000 8.5 33 0.005 3.07 <1 <1 <1 <1 <1 <1 

Alkalinity (Total) mg CaCO3/L 0.50000 7 13 0.00005 56 25.9 31.3 8.91 5.81 6.71 22 

Cl mg/L 0.50000 1 2 0.595 3.76 1.2 1.1 0.89 0.88 0.59 0.81 

SO4 mg/L 0.30000 1.5 5.1 2.5 119.2 14 28 4.9 3.9 5 8.9 

Ammonia mg/L 0.00500 0.005 0.11 0.00005 0.725 0.053 0.016 0.012 0.03 0.012 0.013 

Nitrate Nitrogen  mg/L 0.00200 0.024 0.16 0.0601 3.24 0.049 0.13 0.015 0.013 0.048 0.098 

Nitrite Nitrogen  mg/L 0.00100 0.004 0.021 0.00265 1 0.0013 0.003 0.0022 <0.001 <0.001 0.0028 

Total Phosphorus mg/L 0.00200 - - 0.0041 1.27 0.049 0.0095 0.019 0.0092 0.0047 0.014 

Dissolved Phosphorus mg/L 0.00200 - - 0.00735 0.01996 0.014 0.0088 0.0095 0.0037 0.0023 0.0048 

Total Metals 

Al mg/L 0.00020 0.25 0.62 0.025 2.146 0.265 0.0625 0.0979 0.183 0.0283 0.308 

Sb mg/L 0.00002 0.00011 0.00022 0.005 1 0.000064 0.000155 0.000061 0.00004 0.000044 0.000098 

As mg/L 0.00002 0.0004 0.0013 0.0005 1 0.00121 0.00104 0.000944 0.000499 0.000297 0.00195 

Ba mg/L 0.00002 0.0078 0.016 0.025 2.5 0.0414 0.0337 0.00697 0.00668 0.00401 0.0168 

Be mg/L 0.00001 - - 0.000025 1 0.000014 0.000013 0.000015 0.000019 <0.00001 0.00003 

Bi mg/L 0.000005 - - 0.00027 1.45 0.0000269 0.00015 0.0000069 0.0000084 <0.000005 0.0000235 

B mg/L 0.00500 - - 0.021 4.875 0.0126 0.0179 0.0073 0.0079 0.0054 0.0066 

Cd mg/L 0.00001 0.00013 0.0002 0.000375 0.125 0.000008 0.0000236 0.0000081 0.0000114 <0.000005 0.000006 

Ca mg/L 0.01000 1.2 2.7 1.575 36.9 9.25 11.6 3.91 2.48 1.98 11.6 

Cr mg/L 0.00005 0.0008 0.0034 0.00099 0.25 0.00108 0.000467 0.000267 0.000917 0.000108 0.00081 

Co mg/L 0.00001 0.0005 0.0017 0.000635 0.04285 0.000581 0.000314 0.000192 0.000321 0.0000435 0.000247 

Cu mg/L 0.00005 0.0036 0.01 0.00254 0.3625 0.00173 0.00267 0.00101 0.00111 0.000845 0.00109 

Fe mg/L 0.00100 0.34 1.7 0.258 5.025 0.642 0.199 0.0804 0.245 0.0708 0.303 

Pb mg/L 0.000025 0.0001 0.00063 0.0002 0.425 0.000327 0.000113 0.0000424 0.000108 0.0000139 0.000238 

Li mg/L 0.00020 - - 0.00349 1 0.00198 0.0019 0.00139 0.00159 0.00168 0.00315 

Mg mg/L 0.00500 0.83 1.7 1.225 14.875 2.56 3.25 1.25 1.41 1.15 2.43 

Mn mg/L 0.00005 0.0098 0.044 0.00583 0.2421 0.0168 0.00821 0.0068 0.011 0.00143 0.008 

Hg mg/L 0.0000019 - - 0.00005 2.1 0.0000028 <0.0000019 <0.0000019 <0.0000019 <0.0000019 <0.0000019 

Mo mg/L 0.00005 0.0001 0.00042 0.00056 0.25 0.00293 0.00543 0.00134 0.000513 0.000547 0.00141 

Ni mg/L 0.00002 0.002 0.0053 0.00293 0.15 0.00468 0.00347 0.00109 0.00389 0.000861 0.00213 

K mg/L 0.01000 0.7 1.3 1.65 19.775 3.49 5.2 2.25 1.4 1.32 2.97 
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Water Quality 

Variables  

Unit DL Surface Water Baseline (2001-2002) Fox WRSA Seepage (2002-2019) SEEP-362 SEEP-362A SEEP-373A SEEP-391 SEEP-511 

Median 95th Percentile Median 95th Percentile 7/3/2020 8/24/2020 6/21/2020 6/21/2020 8/23/2020 6/21/2020 

Se mg/L 0.00004 0.0001 0.0001 0.00025 1.8 0.000081 0.000117 0.000051 0.000052 0.000048 0.000098 

Si mg/L 0.05000 - - 1 8.066 1.13 1.58 0.896 1.29 0.659 2.13 

Ag mg/L 0.000005 - - 0.00005 2.1 <0.000005 0.0000113 <0.000005 <0.000005 <0.000005 <0.000005 

Na mg/L 0.01000 0.8 1.6 2 21.18 4.1 7.11 0.979 1.71 1.62 1.28 

Sr mg/L 0.00005 0.0096 0.02 0.015 1 0.0722 0.0887 0.029 0.0197 0.014 0.0833 

S mg/L 0.50000 - - 1.035 45.23 4.25 6.38 1.76 1.54 1.1 3.22 

TI mg/L 0.000002 - - 0.00005 1.225 0.0000073 0.0000266 0.000005 0.0000044 0.0000028 0.0000082 

Sn mg/L 0.00001 - - 0.00025 2.5 0.000027 0.000033 <0.00001 0.000023 <0.00001 0.000018 

Ti mg/L 0.00050 - - 0.012 2.5 0.0235 0.00258 0.00328 0.00794 0.00083 0.0133 

U mg/L 0.000005 0.0003 0.001 0.0004 0.7 0.00277 0.00271 0.000769 0.000869 0.000618 0.011 

V mg/L 0.00005 - - 0.0016 1 0.00165 0.000792 0.000369 0.000434 0.000292 0.0026 

Zn mg/L 0.00010 0.004 0.019 0.00395 1 0.00128 0.00538 0.00383 0.00393 0.00019 0.00095 

             

Dissolved Metals 

Al mg/L 0.00020 0.17 0.43 0.0156 1 0.2 0.049 0.06 0.03 0.019 0.012 

Sb mg/L 0.00002 0.0004 0.0054 0.000405 1 0.000063 0.00015 0.00007 0.00003 0.000045 0.00011 

As mg/L 0.00002 0.0004 0.0011 0.00535 1.5 0.0011 0.001 0.0011 0.00043 0.00028 0.0023 

Ba mg/L 0.00002 0.0054 0.015 0.0002 0.925 0.035 0.035 0.0072 0.0051 0.0041 0.017 

Be mg/L 0.00001 - - 2.5 2.5 <0.00001 <0.00001 0.000013 <0.00001 <0.00001 <0.00001 

Bi mg/L 0.000005 - - 0.00025 1 0.0000092 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 

B mg/L 0.00500 - - 0.00005 0.7 0.011 0.017 0.0083 0.0057 <0.005 0.011 

Cd mg/L 0.00001 0.00008 0.0001 0.000075 0.11375 <0.000005 <0.000005 0.0000081 0.0000058 <0.000005 <0.000005 

Ca mg/L 0.01000 1.2 2.5 0.00005 21.69 8.7 13 4 2.2 2 12 

Cr mg/L 0.00005 0.0004 0.0012 0.00068 1 0.00083 0.0002 0.00019 0.00012 0.00018 0.00011 

Co mg/L 0.00001 0.00035 0.0018 0.0004 0.015 0.00024 0.00014 0.00017 0.00011 0.000032 0.000042 

Cu mg/L 0.00005 0.003 0.0061 0.0017 0.5 0.0011 0.0023 0.00095 0.00062 0.00081 0.00054 

Fe mg/L 0.00100 0.16 1.5 0.136 1 0.56 0.17 0.043 0.032 0.048 0.0041 

Pb mg/L 0.00001 0.00009 0.00021 0.000096 1 0.00015 0.000066 0.000013 0.000014 0.0000091 0.0000096 

Li mg/L 0.00050 - - 0.0025 1 0.0016 0.0019 0.0015 0.0013 0.0016 0.0034 

Mg mg/L 0.00500 0.76 2.1 1.02 12.26 2.4 3.5 1.2 0.87 1.2 2.1 

Mn mg/L 0.00005 0.0066 0.04 0.00583 0.2421 0.0068 0.0052 0.0063 0.0074 0.00098 0.0048 

Hg mg/L 0.0000019 - - 0.00011 2.5 <0.0000019 <0.0000019 <0.0000019 0.0000059 <0.0000019 <0.0000019 

Mo mg/L 0.00005 0.0001 0.00023 0.000556 0.25 0.0028 0.0084 0.0016 0.0024 0.00049 0.0017 

Ni mg/L 0.00002 0.0013 0.0037 0.00193 0.25 0.0033 0.0027 0.00087 0.001 0.0008 0.00084 

K mg/L 0.01000 0.7 1.2 1.85 18.5 3.2 5.8 2.2 1.2 1.4 2.8 

Se mg/L 0.00004 0.0001 0.0004 0.0005 1.3 0.000085 0.00011 0.000046 0.000042 <0.00004 0.00015 

Si mg/L 0.05000 - - 0.05 4.8405 1.1 1.4 0.87 0.63 0.56 1.7 
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Water Quality 

Variables  

Unit DL Surface Water Baseline (2001-2002) Fox WRSA Seepage (2002-2019) SEEP-362 SEEP-362A SEEP-373A SEEP-391 SEEP-511 

Median 95th Percentile Median 95th Percentile 7/3/2020 8/24/2020 6/21/2020 6/21/2020 8/23/2020 6/21/2020 

Ag mg/L 0.00001 - - 0.00011 2.5 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 

Na mg/L 0.01000 0.8 1.6 2.4 21.58 3.9 8 0.99 1.5 1.7 1.3 

Sr mg/L 0.00005 0.0099 0.02 0.0134 1 0.068 0.092 0.032 0.018 0.015 0.1 

S mg/L 0.50000 - - 1.04 46.04 4 8 1.9 1.5 0.96 3.8 

TI mg/L 0.000002 - - 0.00005 2.5 0.0000026 0.000013 0.0000053 <0.000002 0.0000024 0.000005 

Sn mg/L 0.00001 - - 0.0002 2.5 0.00002 <0.00001 0.000013 0.000016 <0.00001 0.000032 

Ti mg/L 0.00050 - - 0.001 2.5 0.015 0.0023 0.0018 0.0014 <0.0005 0.0013 

U mg/L 0.000005 0.00027 0.00065 0.00029 0.95 0.0025 0.0031 0.00083 0.0008 0.00057 0.013 

V mg/L 0.00005 - - 0.0011 1 0.0014 0.0011 0.00044 0.00014 0.00026 0.0026 

Zn mg/L 0.00010 0.0026 0.015 0.0027 1 <0.0001 0.00043 0.00048 0.00061 0.00079 <0.0001 

Notes: 

*5th percentile calculated for pH. 

Bolded values indicate greater than the 95th percentile for REF-005 or Fox WRSA (1999-2019). 

< indicates less than the analytical detection limit (grey values). 
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SEEP-391 

SEEP-391 was identified during the fall sampling event in 2017, it flows directly into Pond D. SEEP-391 

was sampled twice during 2020. In 2020 results no concentrations exceeded the 95th percentile of the 

historical seepage results within the WRSA (Table 4.3-1). Trends observed at SEEP-391 are comparable 

to those seen at SEEP-511 and SEEP-373A (Figure B-22.5). Concentrations reported in 2020 are 

comparable to the surface water baseline results (Table 4.3-1).  

4.3.2.2 West and North-West Seepage  

SEEP-362 and SEEP-362A 

SEEP-362 and SEEP-362A both flow into South Fox Lake. The 2020 results reported no concentrations 

which exceeded the 95th percentile of the historical seepage results within the WRSA (Table 4.3-1). 

Historically, there is variation in concentrations of ammonia, chloride, nitrate, nitrite, and sulphate, however 

concentrations are generally lower in 2020 than in previous years (Figure B-22.1). Concentrations of total 

metals have fluctuated at SEEP-362 between 2016 and 2020 (Figure B-22.1). Dissolved aluminum, 

antinomy, arsenic, lead, lithium, iron, chromium, silicon, titanium, and vanadium are generally increasing 

since 2018 (Figure B-22.1). SEEP-362A has a limited dataset, as sampling only begun during 2018, 

however results reported for 2020 are comparable to SEEP-362 (Table 4.3-1).  

4.3.3 Thermal Monitoring  

A total of 11 GTCs are installed in the Fox WRSA and toe berms. Thermal monitoring results for 2020 for the 

Fox WRSA are included in the 2020 summary report compiled by Tetra Tech, provided in Appendix B-4.  

Similar to previous years, large portions of the waste rock pile in 2020 remain unfrozen, with the exception 

of the active layer which displays periodic freezing (Tech Tetra 2021). The 2020 temperatures recorded in 

GTC 1931 were slightly warmer mid-depth when compared to 2019 (Tetra Tech 2021). However, GTCs 

1932 and 1933 were slightly cooler at mid-depth (Tetra Tech 2021). The base of GTC 1931, located 

1.6 m above original ground elevation, remains in an unfrozen condition even though it has progressively 

cooled since 2007 (Tetra Tech 2021). Temperatures at GTC 1931 have ranged from 2.0ºC to 0.8ºC in 

2007 and 2018, respectively (Tetra Tech 2021).  

The dataset remains limited in the newest GTCs (2538, 2539, 2540, and 2541), to accurately interpret 

thermal trend conditions. GTC 2538, 2539 and 2540 recorded temperatures generally above 0ºC (Tetra 

Tech 2021). In 2020, temperatures reported at GTC 2539 are the warmest, at 10.6ºC, compared to 5.7ºC 

and 6.6ºC at GTC 2638 and 2540, respectively (Tetra Tech 2021).  

Ground temperatures in the low permeable lacustrine materials at the Fox toe berms remain in permafrost 

conditions, with temperatures ranging from -4.8ºC to -12.7ºC (Tetra Tech 2021).  

4.4 Misery Waste Rock Storage Areas 

Open pit mining at Misery Pit was completed in 2018, with the Misery Underground (MUG) commencing 

mining in early 2019. Geochemical characterisation of waste rock during the Misery expansion is 

conducted annually. PAG material is layered within the WRSA and encapsulated within granite to 

promote freezing and to ensure that the seasonally active zone is within low reactive granite and diabase 

(Dominion 2019).  
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4.4.1 Waste Rock Production and Characteristics 

4.4.1.1 Production 

Mining of the Misery open pit was completed in March 2018, and development of MUG began in July 2018 

with mining commencing in early 2019. An estimated 0.02 Mt of granite waste rock was generated from 

MUG in 2020 (Table 4.2-1). One sample of granite was collected for geochemical characterization in 2020. 

Maps showing sampling locations are included in Appendix A-1. 

4.4.1.2 Waste Rock Characteristics 

The results of ABA and elemental analyses from the 2020 sample are shown in Table 4.4-1 and Table 4.4-2 

with a summary of previous monitoring results (2019) provided for comparison. 

Granite 

Total sulphur, sulphide, and MPA results were either at or below the detection limit for the 2019 and 2020 

samples (Table 4.4-1). The paste pH and NP results for the 2020 sample were within the range observed 

in 2019. All MUG granite samples were classified as non-PAG according to their NP/MPA (Figure 4.4-1), 

mainly driven by the very low sulphur values. 

 

Figure 4.4-1: Misery Granite Classification Based on NP/MPA Ratio 

The suite of trace and major elements were analysed differently between the two years of sample collection; 

2019 used four acid digestion and 2020 used aqua regia digestion (near total elemental digestion versus 

partial digestion). This likely explains the discrepancies seen between the two years (Table 4.4-2). 

Specifically, the dissolved concentrations of aluminium, barium, and potassium were an order of 

magnitude lower than those observed in 2019; sodium was a factor of 60 lower; molybdenum, and lead 

were a factor of five lower; and calcium and manganese were slightly lower than the previous observed 

range. The dissolved concentration of chromium was a factor of three higher; and nickel was a factor of 

six higher. The dissolved concentrations of arsenic and cadmium were below the detection limit.  
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Table 4.4-1: Summary Statistics of ABA Results for Misery Underground Waste Rock 

Description Summary Statistic1 Paste pH Total S2 Sulphide S3 NP4 MPA5 NNP6 NP/MPA 

Units pH % % kg CaCO3 eq/tonne - 

2019 MUG 

Granite 

Average 9.6 0.01 0.01 7.0 0.3 7.0 34.1 

Max 9.7 0.01 0.01 10.0 0.3 10.0 38.4 

95th Percentile 9.7 0.01 0.01 9.6 0.3 9.6 37.8 

Median  9.6 0.01 0.01 6.0 0.3 6.0 32.0 

5th Percentile  9.4 0.01 0.01 5.1 0.3 5.1 32.0 

Min 9.4 0.01 0.01 5.0 0.3 5.0 32.0 

Count 3 3 3 3 3 3 3 

2020 MUG 

Granite 

Result 9.4 0.02 0.02 8.0 0.6 8.0 - 

Count 1 1 1 1 1 1 0 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 Total sulphur. 
3 Sulphur as sulphide; calculated by subtracting sulphate from total sulphur. 
4 Neutralization potential; 2019 samples determined using Sobek method, 2020 samples determined using modified Sobek method. 
5 Maximum potential acidity; 2019 samples calculated using total sulphur, 2020 samples calculated using sulphide sulphur. 
6 Net neutralization potential. 
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Table 4.4-2: Summary of Statistics of Elemental Results for Misery Underground Waste Rock 

Description Summary 

Statistic1 

Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb U Zn 

Units % ppm ppm % ppm ppm ppm ppm % % % ppm ppm % ppm ppm ppm ppm 

2019 MUG 

Granite2 

Average 7.74 0.93 856.67 1.23 0.09 2.33 14.33 13.67 1.10 2.88 0.27 198.33 0.97 3.37 2.93 26.50 3.33 70.33 

Max 8.00 1.30 1250.00 1.41 0.18 3.50 16.00 34.20 1.51 4.41 0.39 239.00 1.04 3.95 4.00 39.20 4.90 120.00 

95th Percentile 7.98 1.28 1194.00 1.41 0.17 3.34 15.80 31.25 1.45 4.19 0.37 233.00 1.03 3.94 3.90 37.37 4.69 112.70 

Median  7.77 1.10 690.00 1.37 0.04 1.90 14.00 4.70 0.92 2.19 0.22 179.00 0.97 3.87 3.00 20.90 2.80 47.00 

5th Percentile  7.49 0.47 636.00 0.95 0.04 1.63 13.10 2.36 0.88 2.06 0.21 177.20 0.90 2.45 1.92 19.55 2.35 44.30 

Min 7.46 0.40 630.00 0.90 0.04 1.60 13.00 2.10 0.88 2.04 0.21 177.00 0.89 2.29 1.80 19.40 2.30 44.00 

Count 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

2020 MUG 

Granite2 

Result 0.50 0.50 66.00 0.20 0.10 2.90 45.00 3.10 0.87 0.32 0.45 152.00 0.20 0.05 18.40 5.40 2.70 51.00 

Count 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 The 2019 samples were analysed following a four acid digestion, whilst the 2020 sample was analysed following an aqua regia digestion. 
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Whilst some silicates and alumino-silicate minerals are partially attacked by aqua regia digestion, most 

remain undissolved which could explain the low reporting of aluminium, potassium, calcium, sodium, and 

other major rock forming elements (as the silicate lattice remains intact). This is not the case for four acid 

digestion, which uses hydrofluoric acid to dissolve the silicate lattice, allowing for the release of the major 

rock forming elements. However, partial loss of semi volatile elements (arsenic, cadmium, etc.) often 

occurs in four acid digestion. 

4.4.2 Seepage Monitoring Results and Discussion  

The 2020 results for all seeps sampled at the Misery WRSA compared to a statistical summary of 

the seepage data collected prior to 2020, are summarized in Table 4.4-3. Figure 3.1-3 presents the 

extent and layout of the Misery WRSA, and the station points monitored during the 2020 sampling 

program. Laboratory results from samples collected during the 2020 program are provided in 

Appendix B-1. Long-term trends of selected water quality variables are shown in time series plots 

presented in Appendix B-2.  

There are a total of 14 seepage points located in the Misery WRSA. Of those, two locations were 

monitored in August (fall; Figure 3.1-3): 

 SEEP-059 (east of Misery WRSA and upstream to Lac de Gras); and  

 SEEP-081 (north-west of Misery WRSA and upstream to Cujo Lake).  

SEEP-081 had high flow during freshet (15.66 L/s), however was lower in July and August (2.64 L/s and 

1.82 L/s, respectively; Figure 4.4-2). SEEP-059 had no recorded flow during June or July surveys, and a 

relatively slow flow rate during August (1.90 L/s) survey (Figure 4.4-2).  

 

Figure 4.4-2: Flow Rates Recorded during 2020 at SEEP-059 and SEEP-081 
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Table 4.4-3: Misery WRSA Seepage Results 2020  

Water Quality 

Variables  

Unit DL Sable Reference Area 

(2000-2009) 

Misery WRSA 

Seepage (2001-2019) 

SEEP-059 Lynx Crusher Pad 

WRSA Seepage 

(2001-2019) 

SEEP-081 

Median  95th 

Percentile  

Median  95th 

Percentile  

8/26/2020 Median 95th 

Percentile 

6/20/2020 8/23/2020 

Field pH -   5.5 4.8* 5.66 5.15* 6.45 5.54 5.95* 7.34 6.73 

Flow  L/s   0.75 7.6 2.19 74.74 1.903 0.005 16.45 15.66 1.823 

Specific 

Conductivity  

uS/cm 1.00000 16 32 0.005 247.3 130.4 166 495.6 131 425.3 

Hardness mg CaCO3/L 0.50000 6 9.9 36 308.2 41.7 4.5 84 71.0 171 

TSS mg/L 0.50000 3 11 6 38 2.1 0.00005 16.76 8.1 17 

Acidity mg CaCO3/L 1.00000 6.2 14 1 1 <1 1 4.48 <1 <1 

Alkalinity 

(Total) 

mg CaCO3/L 0.50000 4.8 7 0.000005 0.5075 3.45 0.00005 2.5 18.0 64.4 

Cl mg/L 0.50000 1 5 2 22.85 9.4 0.00025 7 2.2 5.2 

SO4 mg/L 0.30000 1.7 5 25.35 202.3 33 2.5 73.28 31 100 

Ammonia mg/L 0.00500 0.011 0.053 0.0001 0.001 0.01 0.00005 2.5 0.22 1.7 

Nitrate Nitrogen  mg/L 0.00200 0.006 0.06 1.43 39.78 0.016 0.001 2.5 1.7 4.1 

Nitrite Nitrogen  mg/L 0.00100 0.002 0.015 0.01185 1.915 0.0018 0.001 2.5 0.0071 0.46 

Total 

Phosphorus 

mg/L 0.00200 - - 0.0064 0.5 0.0034 0.1455 0.5 0.027 0.078 

Dissolved 

Phosphorus 

mg/L 0.00200 - - 0.0064 0.5 0.002 0.001 0.00469 0.0049 0.064 

Total Metals 

Al mg/L 0.00020 0.24 0.56 0.00005 0.25 0.111 0.25 1.45 0.000155 0.417 

Sb mg/L 0.00002 0.0001 0.00011 0.005 0.005 0.000038 0.00025 1.7515 0.440 0.000146 

As mg/L 0.00002 0.00044 0.0011 0.0005 0.000647 0.000483 0.0005 0.755264 0.00155 0.00576 

Ba mg/L 0.00002 0.0076 0.015 0.00025 0.0095 0.0256 0.00025 2.5 0.0326 0.0507 
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Water Quality 

Variables  

Unit DL Sable Reference Area 

(2000-2009) 

Misery WRSA 

Seepage (2001-2019) 

SEEP-059 Lynx Crusher Pad 

WRSA Seepage 

(2001-2019) 

SEEP-081 

Median  95th 

Percentile  

Median  95th 

Percentile  

8/26/2020 Median 95th 

Percentile 

6/20/2020 8/23/2020 

Be mg/L 0.00001 - - 0.00005 0.0125 0.000025 0.00005 1.3 0.000072 0.000118 

Bi mg/L 0.000005 - - 0.00005 0.0775 <0.000005 0.00005 2.5 0.000043 0.000036 

B mg/L 0.00500 - - 0.075 0.5 0.0084 0.001 0.505 0.017 0.0294 

Cd mg/L 0.00001 0.00005 0.0002 0.0001 2.275 0.0000191 0.00025 5 0.000167 0.000385 

Ca mg/L 0.01000 1.1 1.9 6.46 49.535 6.65 1.8 10.89 12.0 29.7 

Cr mg/L 0.00005 0.0008 0.0016 0.00095 0.005218 0.000469 0.00084 0.9075 0.0599 0.00148 

Co mg/L 0.00001 0.00092 0.0024 0.005 0.0466 0.00337 0.00266 0.30784 0.0151 0.0142 

Cu mg/L 0.00005 0.0024 0.0048 0.00393 0.015 0.00167 0.004 0.44 0.0122 0.0144 

Fe mg/L 0.00100 0.33 1.6 0.3625 1.989 0.585 0.334 1.318 0.754 3.74 

Pb mg/L 0.000025 0.000059 0.00044 0.0004 0.005 0.0000176 0.005 1 0.000485 0.000675 

Li mg/L 0.00020 - - 0.0078 0.0389 0.00952 0.005 2.0055 0.0159 0.0305 

Mg mg/L 0.00500 0.72 1.2 5.53 46.83 6.11 1.57 14.41 10.0 23.6 

Mn mg/L 0.00005 0.014 0.048 0.0839 0.751 0.0204 0.0628 1.107 <0.0000019 0.266 

Hg mg/L 0.0000019 - - 0.125 0.5 <0.0000019 0.2 2.5 0.175 <0.0000019 

Mo mg/L 0.00005 0.00006 0.00018 0.0012 0.02859 0.0001 0.001 1.56 0.00728 0.00487 

Ni mg/L 0.00002 0.002 0.0041 0.0128 0.341 0.0202 0.00502 0.76918 0.0667 0.0835 

K mg/L 0.01000 2 2 4.3 18.84 2.57 0.05 4.89 7.27 12.1 

Se mg/L 0.00004 0.001 0.001 0.0005 0.005 0.000048 0.0005 2.5 0.000219 0.000675 

Si mg/L 0.05000 1.7 4.9 2.95 6.197 2.94 0.982 4.5625 3.75 8.09 

Ag mg/L 0.000005 - - 0.000023 0.125 <0.000005 0.000375 2.5 <0.00001 0.0000053 

Na mg/L 0.01000 2 2 4.9 25.57 4.85 2 6.15 5.56 12.3 

Sr mg/L 0.00005 0.0092 0.015 0.0505 0.371 0.0432 0.0185 0.925 0.0886 0.188 

S mg/L 0.50000 - - 6.76 34.09 6.95 0.00325 20.71 18.5 24.4 

TI mg/L 0.000002 - - 0.000025 0.0015 0.0000051 0.000025 1 0.0000233 0.000027 
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Water Quality 

Variables  

Unit DL Sable Reference Area 

(2000-2009) 

Misery WRSA 

Seepage (2001-2019) 

SEEP-059 Lynx Crusher Pad 

WRSA Seepage 

(2001-2019) 

SEEP-081 

Median  95th 

Percentile  

Median  95th 

Percentile  

8/26/2020 Median 95th 

Percentile 

6/20/2020 8/23/2020 

Sn mg/L 0.00001 - - 0.000195 0.825 <0.00001 0.00025 1.975 <0.00020 0.000016 

Ti mg/L 0.00050 - - 0.000025 0.0015 0.0014 0.00005 2.5 0.0127 0.012 

U mg/L 0.000005 0.00027 0.0006 0.00137 0.1638 0.0000543 0.000072 1.45 0.00846 0.0313 

V mg/L 0.00005 - - 0.00084 0.00555 0.00026 0.000025 2.5 0.00174 0.00187 

Zn mg/L 0.00010 0.005 0.011 0.0097 0.1145 0.0114 0.0061 2.5 0.0492 0.0672 

Dissolved Metals 

Al mg/L 0.00020 0.2 0.49 0.00005 0.25 0.07 0.00005 1.6 0.068 0.37 

Sb mg/L 0.00002 0.0001 0.0008 0.005 0.005 0.000041 0.00005 2.5 0.00015 0.00015 

As mg/L 0.00002 0.00042 0.00093 0.0005 0.000647 0.00039 0.01 1.9 0.0013 0.0047 

Ba mg/L 0.00002 0.0052 0.012 0.00025 0.0095 0.025 0.005 1.03588 0.028 0.046 

Be mg/L 0.00001 - - 0.00005 0.0125 0.000017 2.5 2.5 0.000057 0.000099 

Bi mg/L 0.000005 - - 0.00005 0.0775 <0.000005 0.0002 1.63375 <0.000005 0.00003 

B mg/L 0.00500 - - 0.075 0.5 0.0081 0.00005 0.5725 0.021 0.027 

Cd mg/L 0.00001 0.00005 0.0001 0.0001 2.275 0.000016 0.00005 0.43 0.00013 0.00031 

Ca mg/L 0.01000 1.3 2 6.46 49.535 6.6 0.00025 4.874 11 28 

Cr mg/L 0.00005 0.0006 0.0057 0.00095 0.005218 0.00037 0.00072 1.504 0.00027 0.0015 

Co mg/L 0.00001 0.0006 0.0018 0.005 0.0466 0.0018 0.00219 1.06 0.013 0.012 

Cu mg/L 0.00005 0.0024 0.0047 0.00393 0.015 0.0014 0.00353 0.406 0.0095 0.014 

Fe mg/L 0.00100 0.28 1 0.3625 1.989 0.13 0.304 1.276 0.077 3.3 

Pb mg/L 0.00001 0.00005 0.0002 0.0004 0.005 0.0000057 0.005 1 0.000093 0.00059 

Li mg/L 0.00050 - - 0.0078 0.0389 0.0092 0.005 0.9514 0.016 0.029 

Mg mg/L 0.00500 0.72 1.2 5.53 46.83 6.1 2.29 14.76 8.5 23 

Mn mg/L 0.00005 0.01 0.036 0.0839 0.751 0.0047 0.0623 1.3 0.15 0.17 

Hg mg/L 0.0000019 - - 0.125 0.5 0.0000019 0.125 2.5 <0.0000019 0.0000029 
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Water Quality 

Variables  

Unit DL Sable Reference Area 

(2000-2009) 

Misery WRSA 

Seepage (2001-2019) 

SEEP-059 Lynx Crusher Pad 

WRSA Seepage 

(2001-2019) 

SEEP-081 

Median  95th 

Percentile  

Median  95th 

Percentile  

8/26/2020 Median 95th 

Percentile 

6/20/2020 8/23/2020 

Mo mg/L 0.00005 0.000057 0.0002 0.0012 0.02859 0.000074 0.02065 1.8 0.0045 0.0055 

Ni mg/L 0.00002 0.0016 0.0035 0.0128 0.341 0.02 0.00523 1.09 0.042 0.08 

K mg/L 0.01000 2 2 4.3 18.84 2.6 0.27 4.695 6.2 12 

Se mg/L 0.00004 0.001 0.001 0.0005 0.005 0.000041 0.0005 2.5 0.00031 0.00067 

Si mg/L 0.05000 1.7 5 2.95 6.197 2.8 0.000375 4.0815 3.4 7.6 

Ag mg/L 0.00001 - - 0.000023 0.125 <0.000005 0.000438 2.5 0.0000062 <0.000005 

Na mg/L 0.01000 2 2 4.9 25.57 4.8 1.55 6.295 4.7 12 

Sr mg/L 0.00005 0.0083 0.015 0.0505 0.371 0.043 0.019 1.15 0.084 0.18 

S mg/L 0.50000 - - 6.76 34.09 7.4 0.0015 21.02 12 26 

TI mg/L 0.000002 - - 0.000025 0.0015 0.0000053 0.000036 1 0.000017 0.000024 

Sn mg/L 0.00001 - - 0.000195 0.825 <0.00001 0.00025 1 0.000021 0.000014 

Ti mg/L 0.00050 - - 0.000025 0.0015 0.00055 0.00005 2.5 0.0019 0.01 

U mg/L 0.000005 0.00023 0.0005 0.00137 0.1638 0.000042 0.00007 1.162 0.0076 0.029 

V mg/L 0.00005 - - 0.00084 0.00555 0.00019 0.000025 2.5 0.00014 0.0018 

Zn mg/L 0.00010 0.0037 0.0079 0.0097 0.1145 0.011 0.0053 2.5 0.027 0.059 

Notes: 

*5th percentile calculated for pH. 

Bolded values indicate greater than the 95th Percentile for REF-005 or Fox WRSA (1999-2019). 

< indicates less than the analytical detection limit (grey values). 
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SEEP-059  

SEEP-059 was established in 2001, down gradient of the Waste Rock Dam on the east side of the WRSA 

to monitor the evolution of seepage chemistry as it flowed from the east of the WRSA to Lac de Gras. 

Concentrations reported during 2020 show that alkalinity, ammonia, and dissolved barium were greater 

than the 95th percentile of historical WRSA concentrations (Table 4.4-3).  

In the northwest of Misery WRSA, concentrations of alkalinity, ammonia and dissolved barium in SEEP-059 

were greater than 95th percentile of historical Misery WRSA seepage dataset from 2001 to 2019 

(Table 4.4-3). Alkalinity and ammonia were significantly higher in 2020, at 3.45 mg/L and 0.01 mg/L, 

compared to 0.5075 CaCO3/L and 0.001 mg/L, respectively (Table 4.4-3). The concentration time series 

plots show an apparent decrease in alkalinity concentrations has been observed since 2019 (Figure B-23.1). 

While ammonia concentrations at this area generally fluctuate within historical range of concentrations 

since mid-2004 (Figure B-23.1). The dissolved barium concentration in SEEP-059 (0.025 mg/L in August 

2020) was over one order of magnitude greater than the 95th percentile of historical dataset but consistent 

within the historical range of concentrations observed from previous years (Figure B-23.1). SEEP-059 

was been monitoring annually since 2001. 

Lynx Crusher Pad  

SEEP-081 was monitored annually since 2001 and is located in the northeast of the Lynx Crusher Pad 

(LCP), previously known as the Temporary Kimberlite Ore Storage Area. The surface catchment draining 

to SEEP-081 includes the LCP. The majority of kimberlite ore was removed from the area in 2007, 

however, residual, fine grained, weathered kimberlite ore is still present. The seepage path drained 

a significant area of naturally acidic tundra which is now covered by granite waste rock from the LCP. 

The seep flows east into Cujo Lake which is the Receiving Environment.  

The pH has fluctuated historically, however has generally remained stable between 7 and 8 since 2016 

(Figure B-23.2), despite a slight drop observed in 2020 (6.73). Alkalinity (total) and specific conductivity 

has notably increased since 2016 (Figure B-23.2). A similar trend is observed for nitrate and nitrate 

concentrations from 2016 (Figure B-23.2). Concentrations reported for 2020 exceed the 95th percentile 

of seeps around the LCP for specific conductivity and alkalinity (Table 4.4-3).  

Water quality variables associated with kimberlite weathering (nickel and molybdenum) also remain high 

post 2016 sampling (Figure B-23.2). However, both total and dissolved concentrations of nickel and 

molybdenum have not exceeded the 95th percentile for historical seep samples around the LCP 

(Table 4.4-3).  

Residues from drilling and blasting (nitrate, ammonia and chloride) have generally stabilised during 2019 

and 2020, compared to the sharp increase observed during 2016 (Figure B-23.2). Similar to 2019, 

SEEP-081 shows continue influence from mining activities within the LCP.  

4.4.3 Thermal Monitoring  

One GTC remains (GTC 1772) operational out of the seven originally installed in the Misery WRSA, with 

the other six cables damaged or destroyed. One additional GTC, 2303, was installed in 2018 however 

has limited data to interpret long-term thermal trends (Tetra Tech 2021). Thermal monitoring results for 

2020 for the Misery WRSA are included in the 2020 summary report compiled by Tetra Tech, provided in 

Appendix B-4.  

The 2020 ground temperature results from GTC 1772 below the active layer are approximately 1.0ºC warmer 

compared to 2019 results within the middle of the waste rock pile (Tetra Tech 2021). The temperatures 

within the active layer range from 0ºC to -6.6ºC in 2020 (Tetra Tech 2021). The historical data for the 

WRSA suggests the waste rock layer below the active layer is in permafrost state (Tetra Tech 2021). 
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However the historical thickness of the active layer is variable within Misery WRSA, ranging from 2.6 m to 

13 m (Tetra Tech 2021). The thick active layer is due to the proximity of some cables to side slopes and 

the accumulation of snow, which acts a thermal blanket to reduce heat transfer between the waste rock 

piles (Tetra Tech 2021).  

4.5 Pigeon Waste Rock Storage Areas 

Open pit construction at Pigeon began in 2014, with waste rock and till being stored at the Pigeon WRSA. 

The inter-banded occurrence of the geological contact between granite and metasediment in the Pigeon 

open pit precludes the mining of granite separately at an operational scale. Therefore, for waste rock 

management purposes, all the mixed granite and metasediment waste rock is managed as if it were PAG 

material. Due to this interest in managing and documenting the metasediment rock, geochemical 

characterization of waste rock during Pigeon operations is conducted annually, as is done at MUG.  

In 2015, the WRSA underwent expansion. At the limits of the WRSA during the 2015 surveys, natural 

topography indicated that any drainage present would have flowed towards the WRSA on the northern 

and eastern sides and flowed either towards the WRSA or along its base on the southern side. A section 

of the western perimeter of the WRSA drained to Little Reynolds Pond that then flowed toward the LLCF 

(SRK 2019). 

Encapsulation of the granite/metasediment mixed materials cannot readily be accomplished using a thick 

cover of granite because there is no granite to be separately mined from the Pigeon Pit. The closure 

cover for the Pigeon WRSA has therefore been designed to make use of site-specific considerations, 

most notably the presence of a large quantity glacial till excavated from the Pigeon pit. Glacial till mined 

from the Pigeon Pit that could be separated from the underlying metasediment rock has been locally 

stockpiled for placement as a 3 m thick encapsulating cover over the top surface and most of the 

sideslopes of the WRSA. A final surfacing of granite rock with a nominal 1 m thickness will be placed over 

the glacial till for long-term stability and erosion control. Thermal modelling conducted by Tetra Tech 

Canada confirms that 3 m of glacial till covered by nominal 1 m of granite provides adequate long-term 

thermal protection. 

4.5.1 Waste Rock Production and Characteristics 

4.5.1.1 Production 

An estimated 0.894 Mt of granite/ metasediment and 0.196 Mt of diabase waste rock was generated from 

Pigeon in 2020 (Table 4.2-1, Section 4.2.1.1). Eight samples (two diabase and six schist, or metasediment) 

were collected for geochemical characterization in 2020. Maps showing sampling locations are included 

in Appendix A-1. 

4.5.1.2 Waste Rock Characteristics 

As noted previously, the geological model identifies an inter-banded contact zone between granite and 

metasediment, that precludes the identification and isolation of all but a small amount of granite at a 

operational scale (Dominion 2019). Therefore, the majority of samples collected at Pigeon are either a 

mixture of granite/ metasediment or predominantly metasediment.  

The results of ABA and elemental analyses from the 2020 sample are shown in Table 4.5-1 and 

Table 4.5-2 with a summary of previous monitoring results provided for comparison. Historical ABA and 

elemental results for Pigeon are provided in Dominion 2019. 
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Table 4.5-1: Summary Statistics of ABA Results for Pigeon Waste Rock 

Description Summary Statistic1 Paste pH Total S2 Sulphide S3 NP4 MPA5 NNP6 NP/MPA 

Units pH % % kg CaCO3 eq/tonne - 

2015-2019 

Pigeon Diabase 

Average 9.1 0.05 0.03 15.6 1.5 14.1 13.7 

Max 9.7 0.14 0.11 25.0 4.4 24.0 41.6 

95th  Percentile 9.7 0.09 0.07 22.8 2.8 21.8 28.0 

Median  9.1 0.04 0.02 16.5 1.3 14.5 12.5 

5th Percentile  8.5 0.03 0.01 10.5 0.8 7.0 4.2 

Min 8.3 0.01 0.01 9.0 0.3 7.0 2.5 

Count 16 16 16 16 16 16 16 

2020 Pigeon 

Diabase 

Average 8.5 0.08 0.07 16.2 2.2 14.0 8.1 

Max 9.0 0.11 0.09 17.0 2.8 15.4 10.6 

95th Percentile 8.9 0.11 0.09 16.9 2.7 15.3 10.3 

Median  8.5 0.08 0.07 16.2 2.2 14.0 8.1 

5th Percentile  8.0 0.05 0.05 15.4 1.7 12.6 5.8 

Min 8.0 0.05 0.05 15.3 1.6 12.5 5.5 

Count 2 2 2 2 2 2 2 

2015-2019 

Pigeon 

Metasediment  

Average 9.3 0.08 0.06 11.8 2.4 9.5 13.4 

Max 10.0 0.32 0.27 19.0 10.0 18.0 44.8 

95th Percentile 9.8 0.23 0.20 18.6 7.1 14.0 40.2 

Median  9.4 0.07 0.04 11.0 2.2 9.0 5.8 

5th Percentile  8.4 0.01 0.01 8.0 0.3 5.0 2.0 

Min 7.8 0.01 0.01 6.0 0.3 0.0 1.0 

Count 50 50 50 50 50 50 50 
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Description Summary Statistic1 Paste pH Total S2 Sulphide S3 NP4 MPA5 NNP6 NP/MPA 

Units pH % % kg CaCO3 eq/tonne - 

2020 Pigeon 

Metasediment  

Average 9.2 0.13 0.12 5.3 3.7 1.9 0.8 

Max 9.9 0.28 0.27 6.3 8.4 6.3 1.0 

95th  Percentile 9.9 0.27 0.25 6.2 7.8 6.0 1.0 

Median  9.1 0.12 0.11 5.4 3.3 2.0 0.8 

5th Percentile  8.7 0.02 0.02 4.3 0.6 -2.5 0.7 

Min 8.7 0.02 0.02 4.2 0.6 -2.9 0.7 

Count 6 6 6 6 6 6 3 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 Total sulphur. 
3 Sulphur as sulphide; calculated by subtracting sulphate from total sulphur. 
4 Neutralization potential; 2015-2019 samples determined using Sobek method, 2020 samples determined using modified Sobek method. 
5 Maximum potential acidity; 2015-2019 samples calculated using total sulphur, 2020 samples calculated using sulphide sulphur. 
6 Net neutralization potential. 
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Table 4.5-2: Summary of Statistics of Elemental Results for Pigeon Waste Rock 

Description Summary 

Statistic1 

Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb V Zn 

Units % ppm ppm % ppm ppm ppm ppm % % % ppm ppm % ppm ppm ppm ppm 

2015-2019 

Pigeon 

Diabase 

Average 8.0 2.5 301.9 4.8 0.2 41.2 119.8 168.4 8.3 1.2 3.2 1118.0 1.5 1.8 85.5 7.6 293.1 134.3 

Max 10.6 16.8 1050.0 7.9 0.9 53.9 180.0 345.0 11.5 3.5 5.1 1660.0 4.2 2.8 109.5 22.3 398.0 375.0 

95th Percentile 10.0 9.6 765.0 7.9 0.4 53.8 173.3 312.8 10.8 3.2 4.5 1660.0 3.3 2.3 103.9 19.3 390.5 215.3 

Median  7.3 1.3 215.0 6.1 0.1 47.0 125.0 223.0 9.9 0.8 3.3 1380.0 1.2 1.7 92.4 2.4 371.0 112.0 

5th Percentile  6.7 0.2 30.0 0.8 0.0 22.2 57.3 12.5 4.5 0.1 1.9 380.3 0.5 1.5 57.3 0.8 136.3 84.5 

Min 6.6 0.2 30.0 0.7 0.0 22.0 43.0 6.9 4.3 0.1 1.7 348.0 0.5 1.5 42.1 0.6 131.0 83.0 

Count 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

2020 Pigeon 

Diabase 

Average 1.9 2.2 48.5 1.3 0.1 23.9 35.5 214.0 4.6 0.2 0.8 295.0 0.7 0.2 34.2 2.8 210.5 69.0 

Max 2.4 3.8 87.0 1.4 0.1 27.7 37.0 240.0 5.1 0.4 0.9 372.0 1.0 0.3 44.2 4.4 251.0 79.0 

95th Percentile 2.3 3.6 83.2 1.4 0.1 27.3 36.9 237.4 5.0 0.3 0.8 364.3 1.0 0.3 43.2 4.2 247.0 78.0 

Median  1.9 2.2 48.5 1.3 0.1 23.9 35.5 214.0 4.6 0.2 0.8 295.0 0.7 0.2 34.2 2.8 210.5 69.0 

5th Percentile  1.4 0.7 13.9 1.2 0.1 20.5 34.2 190.6 4.1 0.1 0.8 225.7 0.3 0.1 25.1 1.4 174.1 60.0 

Min 1.4 0.5 10.0 1.2 0.1 20.1 34.0 188.0 4.1 0.1 0.8 218.0 0.3 0.1 24.1 1.2 170.0 59.0 

Count 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

2015-2019 

Pigeon 

Metasediment  

Average 8.6 3.3 532.4 1.5 0.0 22.9 131.1 44.3 4.3 2.4 1.9 458.7 2.2 1.8 78.1 16.2 125.2 80.9 

Max 9.9 32.7 1390.0 6.9 0.2 47.4 505.0 330.0 10.7 3.5 5.7 1530.0 5.4 2.7 257.0 28.3 374.0 160.0 

95th Percentile 9.7 10.9 686.5 3.3 0.1 37.7 238.3 106.2 6.5 3.3 3.9 938.8 4.5 2.7 136.7 24.7 192.0 114.6 

Median  8.7 1.4 560.0 1.1 0.0 22.7 134.0 33.8 4.3 2.5 1.8 394.5 2.0 1.7 77.9 16.1 128.0 79.0 

5th Percentile  7.0 0.2 290.0 0.5 0.0 10.0 29.8 2.2 2.4 1.6 1.0 302.9 0.5 0.9 19.6 7.0 53.3 44.9 

Min 6.5 0.2 60.0 0.3 0.0 4.2 17.0 1.5 1.3 0.3 0.4 201.0 0.4 0.4 9.9 2.9 23.0 39.0 

Count 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
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Description Summary 

Statistic1 

Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb V Zn 

Units % ppm ppm % ppm ppm ppm ppm % % % ppm ppm % ppm ppm ppm ppm 

2020 Pigeon 

Metasediment  

Average 2.7 2.1 115.8 0.1 0.1 21.7 114.7 55.0 3.9 0.9 1.7 364.8 1.2 0.03 64.5 3.1 75.2 66.0 

Max 3.7 7.8 240.0 0.2 0.1 29.7 151.0 129.0 5.1 1.8 2.2 496.0 2.3 0.07 97.6 3.8 129.0 99.0 

95th Percentile 3.6 6.5 227.5 0.2 0.1 28.9 148.3 120.2 5.0 1.8 2.2 481.5 2.1 0.06 96.4 3.7 121.0 96.5 

Median  2.9 0.5 103.5 0.2 0.1 26.3 127.5 49.6 4.5 0.9 1.9 402.0 1.1 0.02 75.4 3.1 73.5 62.0 

5th Percentile  1.5 0.5 23.0 0.0 0.1 10.0 69.0 3.8 2.1 0.2 0.9 222.3 0.5 0.01 18.0 2.6 36.5 41.5 

Min 1.5 0.5 17.0 0.0 0.1 9.2 67.0 3.4 2.0 0.1 0.9 219.0 0.4 0.01 13.1 2.5 34.0 41.0 

Count 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

Notes: 
1 All results reported as ‘below detection’ were replaced with detection limit values for the calculation of summary statistics. 
2 The 2015-2019 samples were analyzed following a four acid digestion, whilst the 2020 samples were analyzed following an aqua regia digestion. 
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Diabase 

Paste pH values for the two 2020 diabase waste rock samples ranged from 8 to 9 and were in line with 

the historical dataset, with a slightly lower average (8.5 compared to 9.1). The NP values were within 

those observed in the historical dataset, with a slightly higher average reported in 2020 (16.2 kg CaCO3/t 

in 2020, compared to 15.6 kg CaCO3/t historically – noting the 2020 samples were analysed using the 

modified Sobek method, whilst the historical samples were analysed using the standard Sobek method). 

Total sulphur and sulphide sulphur values were also within those observed in the historical dataset, with 

slightly higher averages in 2020 (0.08% and 0.07% in 2020 respectively, compared to 0.05% and 0.03% 

historically). This resulted in overall lower NP/MPA values (Figure 4.5-1). Both 2020 diabase samples 

were classified as non-PAG, due to their NP/MPA being greater than three (DIAND 1993; refer to 

Section 3.1.2). 

 

Figure 4.5-1: Pigeon Rock Type Classification Based on NP/MPA Ratio 

The dissolved trace and major element geochemical values were analysed differently between the 

historical dataset and 2020 samples (Table 4.5-2); historically four acid digestion was used and in 2020 

aqua regia was used (near total elemental digestion vs partial digestion). This may explain why generally, 

the dissolved concentrations were within the range of the historical dataset though the averages were 

often lower (excluding copper, which was higher). Cadmium was below the limit of detection. Aluminium, 

barium, chromium, magnesium, manganese, sodium, nickel, and zinc concentrations were all outside the 

historical ranges recorded, with averages lower by factors ranging from 2 to 6. 

Whilst some silicates and alumino-silicate minerals are partially attacked by aqua regia digestion, most 

remain undissolved which could explain the low reporting of aluminium, potassium, sodium, and other 

major rock forming elements (as the silicate lattice remains intact). This is not the case for four acid 

digestion, which uses hydrofluoric acid to dissolve the silicate lattice, allowing for the release of the major 

rock forming elements. However, partial loss of semi volatile elements (arsenic, cadmium, etc.) often 

occurs in four acid digestion. 
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The major cations suggest that the samples could be a mix of diabase or metasediment, and that the 
metals are tied up in the rock forming minerals. Given the small concentrations of sulfide sulphur there 
appears to be an absence of metal sulphides. 

Metasediment (schist) 

Paste pH values for the six 2020 metasediment samples ranged from 8.7 to 9.9, and were in line with the 
historical dataset. The NP values in 2020 were lower than those observed in the historical dataset, with a 
significantly lower average reported (5.3 kg CaCO3/t in 2020, compared to 11.8 kg CaCO3/t historically) 
(noting the historical samples were analysed using the standard Sobek method which is known to 
overestimate the NP of samples, as it uses total sulphur instead of sulphide sulphur). Three of the 
six samples had values below the limit of detection for total sulphur and sulphide sulphur (and therefore 
their MPA values were also below the limit of detection). The remaining three samples’ total sulphur and 
sulphide sulphur values were within the range observed in the historical dataset, with higher averages 
(0.13% and 0.12% respectively, compared to 0.08% and 0.06% historically). This led to overall lower 
NP/MPA values by an order of magnitude, with an average NP/MPA of 0.8 compared to 13.4 historically. 
Two of the metasediment samples were classified as PAG, due to their NP/MPA being less than one, whilst 
one sample had an uncertain potential as its NP/MPA was between 1 and 3 (DIAND 1993; Figure 4.5-1). 
Historically, metasediment at Pigeon has been classified as non-PAG or of uncertain potential, so this could 
indicate a change in geochemical composition in the ore zone as Pigeon reaches its life of mine. 

The dissolved trace and major element geochemical values were analysed differently between the 
historical dataset and 2020 samples; historically four acid digestion was used and in 2020 aqua regia was 
used (near total elemental digestion versus partial digestion; Table 4.5-2). This may explain why 
generally, the dissolved elemental concentrations were within the range of the historical dataset though 
the averages were often lower (excluding copper, which was higher). Cadmium was below the limit of 
detection. Aluminium, barium, calcium, sodium, and lead values were all outside the historical ranges 
recorded, with averages lower by factors ranging from 2 to 60 (sodium). As has been discussed 
previously, this could be due to the aqua regia digestion.  

4.5.2 Seepage Monitoring Results and Discussion  

The 2020 results for all seeps sampled in the Misery WRSA compared to a statistical summary of the 
seepage data collected prior to 2020, are summarized in Table 4.5-3. Figure 3.1-4 presents the extent 
and layout of the Pigeon WRSA, and the station points monitored during the 2020 sampling program. 
Laboratory results from samples collected during the 2020 program are provided in Appendix B-1. 
Long-term trends of selected water quality variables are shown in Appendix B-2. 

One seepage point SEEP-389, which flows west toward the Little Reynolds Pond, was sampled for the 
2020 monitoring program (in August). SEEP-389 had measured flows during August 2020 sampling at 
6.11 L/s; no flows were recording during freshet or summer sampling. 

SEEP-059 

SEEP-059 was been monitoring annually since 2016. The water quality variables in SEEP-389 that 
exceeded the 95th percentile of the historical seepage dataset from the Pigeon WRSA were: specific 
conductivity, hardness, TSS, alkalinity, sulphate, total and dissolved calcium, total and dissolved iron, 
total and dissolved magnesium, total and dissolved manganese, total and dissolved potassium and total 
and dissolved silicon.  
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Table 4.5-3: Pigeon WRSA Seepage Results 2020 

Water Quality 

Variable  

Unit DL Sable Reference Area (2000-2009) Pigeon WRSA Seepage (2016-2019) SEEP-389 

Median  95th Percentile  Median  95th Percentile  8/25/2020 

pH -   5.5 4.8* 7.19 7.19* 8.4 

Flow  L/s   0.75 7.6 1.64 2.86 6.11 

Specific Conductivity  uS/cm 1.00000 16 32 0.005 294.216 449.9 

Hardness mg CaCO3/L 0.50000 6 9.9 0.005 125.216 175 

TSS mg/L 0.50000 3 11 0.0035 1.5 1.8 

Acidity mg CaCO3/L 1.00000 6.2 14 0.005 1.86 <1 

Alkalinity (Total) mg CaCO3/L 0.50000 4.8 7 0.005 22.8 50.2 

Cl mg/L 0.50000 1 5 0.0005 6.34 3.8 

SO4 mg/L 0.30000 1.7 5 0.005 66 110 

Ammonia mg/L 0.00500 0.011 0.053 0.005 1.254 0.46 

Nitrate Nitrogen  mg/L 0.00200 0.006 0.06 0.005 14.52 7.8 

Nitrite Nitrogen  mg/L 0.00100 0.002 0.015 0.005 0.832 0.038 

Total Phosphorus mg/L 0.00200 - - 0.005 0.5 0.031 

Dissolved Phosphorus mg/L 0.00200 - - 0.005 0.5 0.011 

Total Metals 

Al mg/L 0.00020 0.24 0.56 0.005 0.1984 0.128 

Sb mg/L 0.00002 0.0001 0.00011 0.001 0.112 0.000103 

As mg/L 0.00002 0.00044 0.0011 0.0005 0.112 0.00063 

Ba mg/L 0.00002 0.0076 0.015 0.005 0.232 0.0753 

Be mg/L 0.00001 - - 0.00375 0.13625 0.000017 

Bi mg/L 0.000005 - - 0.003 0.13625 0.0000095 

B mg/L 0.00500 - - 0.0025 0.1304 0.0153 

Cd mg/L 0.00001 0.00005 0.0002 0.0005 0.104 0.000124 

Ca mg/L 0.01000 1.1 1.9 0.0025 22.8 35.7 
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Water Quality 

Variable  

Unit DL Sable Reference Area (2000-2009) Pigeon WRSA Seepage (2016-2019) SEEP-389 

Median  95th Percentile  Median  95th Percentile  8/25/2020 

Cr mg/L 0.00005 0.0008 0.0016 0.00064 0.112 0.0008 

Co mg/L 0.00001 0.00092 0.0024 0.005 0.066 0.0183 

Cu mg/L 0.00005 0.0024 0.0048 0.0005 0.066 0.00725 

Fe mg/L 0.00100 0.33 1.6 0.0005 0.2944 0.655 

Pb mg/L 0.000025 0.000059 0.00044 0.0005 0.022 0.000171 

Li mg/L 0.00020 - - 0.0005 0.02592 0.014 

Mg mg/L 0.00500 0.72 1.2 0.0005 17.3 20.9 

Mn mg/L 0.00005 0.014 0.048 0.0005 0.137 0.318 

Hg mg/L 0.0000019 - - 0.00375 2.45 <0.0000019 

Mo mg/L 0.00005 0.00006 0.00018 0.0025 2.28 0.00167 

Ni mg/L 0.00002 0.002 0.0041 0.005 1.4 0.127 

K mg/L 0.01000 2 2 0.005 8 9.91 

Se mg/L 0.00004 0.001 0.001 0.00171 1.5 0.000668 

Si mg/L 0.05000 1.7 4.9 0.005 2.384 4.61 

Ag mg/L 0.000005 - - 0.005 1.5 <0.000005 

Na mg/L 0.01000 2 2 0.005 10.02 6.95 

Sr mg/L 0.00005 0.0092 0.015 0.005 1.5 0.264 

S mg/L 0.50000 - - 0.005 25.2 19.7 

TI mg/L 0.000002 - - 0.0025 1.5 0.0000246 

Sn mg/L 0.00001 - - 0.003 1.5 <0.00001 

Ti mg/L 0.00050 - - 0.0025 1.5 0.0048 

U mg/L 0.000005 0.00027 0.0006 0.005 1.5 0.00188 

V mg/L 0.00005 - - 0.005 1.5 0.000563 

Zn mg/L 0.00010 0.005 0.011 0.005 1.5 0.0235 
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Water Quality 

Variable  

Unit DL Sable Reference Area (2000-2009) Pigeon WRSA Seepage (2016-2019) SEEP-389 

Median  95th Percentile  Median  95th Percentile  8/25/2020 

Dissolved Metals 

Al mg/L 0.00020 0.2 0.49 0.005 0.1984 0.085 

Sb mg/L 0.00002 0.0001 0.0008 0.001 0.112 0.00012 

As mg/L 0.00002 0.00042 0.00093 0.0005 0.112 0.00067 

Ba mg/L 0.00002 0.0052 0.012 0.005 0.232 0.075 

Be mg/L 0.00001 - - 0.00375 0.13625 0.000033 

Bi mg/L 0.000005 - - 0.003 0.13625 0.0000079 

B mg/L 0.00500 - - 0.0025 0.1304 0.018 

Cd mg/L 0.00001 0.00005 0.0001 0.0005 0.104 0.00013 

Ca mg/L 0.01000 1.3 2 0.0025 22.8 36 

Cr mg/L 0.00005 0.0006 0.0057 0.00064 0.112 0.00069 

Co mg/L 0.00001 0.0006 0.0018 0.005 0.066 0.022 

Cu mg/L 0.00005 0.0024 0.0047 0.0005 0.066 0.0072 

Fe mg/L 0.00100 0.28 1 0.0005 0.2944 0.56 

Pb mg/L 0.00001 0.00005 0.0002 0.0005 0.022 0.00014 

Li mg/L 0.00050 - - 0.0005 0.02592 0.015 

Mg mg/L 0.00500 0.72 1.2 0.0005 17.3 21 

Mn mg/L 0.00005 0.01 0.036 0.0005 0.137 0.32 

Hg mg/L 0.0000019 - - 0.00375 2.45 <0.0000019 

Mo mg/L 0.00005 0.000057 0.0002 0.0025 2.28 0.0019 

Ni mg/L 0.00002 0.0016 0.0035 0.005 1.4 0.16 

K mg/L 0.01000 2 2 0.005 8 9.8 

Se mg/L 0.00004 0.001 0.001 0.00171 1.5 0.00077 

Si mg/L 0.05000 1.7 5 0.005 2.384 5.1 

Ag mg/L 0.00001 - - 0.005 1.5 <0.000005 

Na mg/L 0.01000 2 2 0.005 10.02 7.1 
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Water Quality 

Variable  

Unit DL Sable Reference Area (2000-2009) Pigeon WRSA Seepage (2016-2019) SEEP-389 

Median  95th Percentile  Median  95th Percentile  8/25/2020 

Sr mg/L 0.00005 0.0083 0.015 0.005 1.5 0.26 

S mg/L 0.50000 - - 0.005 25.2 24 

TI mg/L 0.000002 - - 0.0025 1.5 0.000022 

Sn mg/L 0.00001 - - 0.003 1.5 <0.00001 

Ti mg/L 0.00050 - - 0.0025 1.5 0.0021 

U mg/L 0.000005 0.00023 0.0005 0.005 1.5 0.0019 

V mg/L 0.00005 - - 0.005 1.5 0.00054 

Zn mg/L 0.00010 0.0037 0.0079 0.005 1.5 0.029 

Notes 

*5th percentile calculated for pH. 

Bolded values indicate greater than the 95th Percentile for REF-005 or Fox WRSA (1999-2019). 

< indicates less than the analytical detection limit (grey values). 
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Alkalinity, total iron, total manganese, dissolved manganese and dissolved silicon were greater than the 

95th percentile (Table 4.5-3). Iron (total and dissolved), manganese (total and dissolved), silicon (total and 

dissolved) at this location are at least double the 95th percentile, but within range of historical 

concentrations (Figure B-24.1). A slight increase of total calcium, total and dissolved magnesium, 

potassium and dissolved concentrations (Table 4.5-3). The time series plot show fluctuating trends since 

monitoring began in 2016 (Figure B-24.1). 

4.5.3 Thermal Monitoring  

No GTCs have previously been installed in the Pigeon WRSA. However in 2019, a horizontal GTC was 

installed by the University of Waterloo in a 15 to 20 cm trench on the 529 m bench of the Pigeon WRSA 

(Tetra Tech 2021). The results from this GTC have been included in the 2020 ground temperature 

summary report, compiled by Tetra Tech and provided in Appendix B-4.  

After installation of the GTC, beads 1 to 12 measured temperatures from -16.0ºC to -21.3ºC (Tetra Tech 

2021). However, beads 13, 14 and 15 read temperatures of 0ºC which indicates there may be an 

equipment failure (Tetra Tech 2021). In May 2020, the readings of beads 5, 11, and 12 ranged from 7.9ºC 

to -5.3ºC (Tetra Tech 2021). In July 2020, temperatures in the same three beads ranged from 18.2ºC to 

10.4ºC (Tetra Tech 2021).  
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5. QUALITY ASSURANCE AND QUALITY CONTROL 

Quality assurance and quality control (QA/QC) data collected during the 2020 seepage sampling program 
have been assessed to identify whether the data gathered is of a suitable standard to be utilized in this 
report. The data assessment consisted of a comparison of field and laboratory QA/QC results 
documented in accordance with the relevant guidelines. 

5.1 Waste Rock Monitoring 

The quality control results employed by BV Labs for the 2020 waste rock monitoring samples were 
reviewed are summarized in Table 5.1-1 and Table 5.1-2. No field duplicates were collected during 
the waste rock sampling program.  

Laboratory QA/QC procedures and results are detailed in the certified laboratory documents presented in 
Appendix A-2. 

In summary, ERM considers that the results are suitable for use in this report. 

Table 5.1-1: 2020 Laboratory Quality Assurance and Quality Control Evaluation – 
ABA Analysis 

Test  Quality Assurance and Quality Control Evaluation  Comments 

Laboratory 
Blank 

■ Sulphide sulphur 
■ Total sulphur 
■ NP 

Acceptable.  
None exceeded the method DL. 

Three method blanks. 

Laboratory 
Duplicate 

■ Paste pH 
■ NP and fizz rating 
■ Total sulphur 

Acceptable.  
For concentrations at or greater 
than five times the reported DL, 

no RPDs exceeded the 
Acceptability Criteria (20%), and 

where concentrations were 
below five times the DL, the 

difference between the values 
did not exceed twice the 

reported DL value. 

Three intra-laboratory duplicates: 
Two for paste pH, NP, and fizz; 

one for total sulphur. 
No inter-laboratory duplicates. 

Standard 
Reference 
Material 

■ Sulphide sulphur 
■ Total sulphur 
■ NP 

Acceptable. 
Within specified tolerance 

ranges 

DBOHCX (A090618) 
(0.29 wt%) 

ARD REF MAT GS311-1 (A111954) 
(2.35 wt%) 

KZK-1ModS Slight (A119773) 
(58.9 kg CaCO3/t) 

Reference Material (A119834) 
ARD Ref Mat C&S (A111954) 

(0.16 wt%) 

Source: Appendix A-2 (Waste Rock Laboratory Results) 

Note:  
DL = detection limit 
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Table 5.1-2: 2020 Laboratory Quality Assurance and Quality Control Evaluation – 

Elemental Analysis 

Test Quality Assurance and Quality Control  Comments  

Laboratory 

Blank 

Elemental 

analysis 

Acceptable.  

None exceeded the detection limit 

(DL). 

Three method blanks. 

Laboratory 

Duplicate 

Elemental 

analysis 

Acceptable. 

For concentrations at or greater than 

five times the reported DL, no RPDs 

exceeded the Acceptability Criteria 

(20%), and where concentrations 

were below five times the DL, the 

difference between the values did not 

exceed twice the reported DL value. 

One intra-laboratory duplicate. 

No inter-laboratory duplicates. 

Standard 

Reference 

Material 

Elemental 

analysis 

Acceptable. 

No RPDs outside of Acceptability 

Criteria 

DS11 % (A111970) 

DS11 PPM (A112013) 

OREAS262 % (A111970) 

OREAS262 PPM (A112013) 

Source: Appendix A-2 (Waste Rock Laboratory Results) 

Note:  

DL = detection limit 

5.2 Seepage Monitoring  

Field QA/QC results are presented in Appendix B-3.  Laboratory QA/QC procedures and results are 

detailed in the certified laboratory documents presented in Appendix B-1. 

All samples were noted by BV Labs to have been received with evidence of an attempt to chill, correct 

sample preservation, appropriate sample containers (filled with minimal headspace, where relevant – 

for volatile analysis). Some samples were received outside of appropriate holding times, which increases 

the uncertainty of test results, but does not necessarily imply that results are compromised. 

5.2.1 Field Duplicates  

The quality control results were evaluated against the British Columbia Field Sampling Manual criteria 

(BC MOE 2013). The accuracy and precision of field QA/QC results are measured by percentage 

recovery and relative percentage differences (RPD), respectively. These checks are made to assess data 

in terms of completeness, representativeness, comparability, accuracy and precision in order to meet the 

data quality objectives. A summary of field duplicates for 2020 investigations and associated QA/QC 

evaluation are presented in Table 5.2-1.  

A summary of results and RPDs for the duplicate samples are presented in Appendix B-3. Laboratory 

certificates are presented in Appendix B-1. 

5.2.2 Field and Travel Blanks  

All samples were obtained, where possible, using single use, disposable equipment to limit the potential 

for cross contamination. This included thorough washing of equipment after sampling and using single 

use syringes and filters for dissolved samples. 

A summary of field and travel blank samples for the 2020 sampling program are presented in Table 5.2-2. 
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Table 5.2-1: 2020 Field Duplicate Quality Assurance and Quality Control Assessment  

Parent 

Sample  

Field ID  Date Quality Assurance and Quality 

Control Evaluation  

Comments on RPD 

Exceedances  

SEEP-362 SEEP-441 23/08/2020  Acceptable.  

For concentrations at or greater than 

five times the reported DL, no RPDs 

exceeded the Acceptability Criteria 

(20%), and where concentrations were 

below five times the DL, the difference 

between the values did not exceed 

twice the reported DL value. with the 

exception of: 

■ Total Suspended Solids (RPD 33%) 

■ Chloride (difference > 2x DL) 

■ Ammonia (difference > 2x DL) 

■ Total Aluminium (RPD 26%) 

■ Total Chromium (RPD 25%) 

■ Total Cobalt (RPD 36%) 

■ Total Lead (RPD 34%) 

■ Total Zinc (RPD 24%) 

■ Dissolved Phosphorus (RPD 24%) 

■ Dissolved Zinc (RPD 139%) 

Water quality variables with 

high RPD values between 

the primary and the intra-

laboratory duplicate did not 

exceed the seepage of 

potential concern screening 

levels, when comparing the 

reported results from the 

primary sample.  

Dissolved zinc results 

cannot be commented 

upon as the RPD > 50%, 

indicating a potential 

contamination or lack of 

sample representativeness 

Notes: DL = detection limit; RPD = relative percent difference 

Table 5.2-2: 2020 Field Blank Quality Assurance and Quality Control Assessment  

Date  Field ID Quality Assurance and Quality Control Evaluation  

20/06/2020 SEEP-2N1 

(Travel Blank)  

Acceptable.  

Concentrations reported below DL for all water quality variables with the exception of: 

■ Chloride (1.0 mg/L) 

■ Ammonia (0.068 mg/L) 

■ Total Arsenic (0.000020 mg/L) 

■ Total Beryllium (0.000015 mg/L) 

■ Total Calcium (0.018 mg/L) 

■ Total Magnesium (0.0299 mg/L) 

■ Total Sodium (0.014 mg/L) 

■ Total Tin (0.000016 mg/L) 

■ Total Titanium (0.00105 mg/L) 

■ Total Uranium (0.0000027 mg/L) 

■ Total Zinc (0.00050 mg/L) 

■ Dissolved Arsenic (0.000044 mg/L) 

■ Dissolved Beryllium (0.000015 mg/L) 

■ Dissolved Boron (0.0052 mg/L) 

■ Dissolved Cobalt (0.000010 mg/L) 

■ Dissolved Magnesium (0.032 mg/L) 

■ Dissolved Sodium (0.017 mg/L) 

■ Dissolved Strontium (0.000053 mg/L) 

■ Dissolved Thallium (0.0000023 mg/L) 

■ Dissolved Tin (0.000019 mg/L) 

■ Dissolved Titanium (0.0013 mg/L) 
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Date  Field ID Quality Assurance and Quality Control Evaluation  

3/7/2020 SEEP-2N1 

(Travel Blank)  

Acceptable.  

Concentrations reported below DL for all water quality variables with the exception of: 

■ Chloride (0.58 mg/L) 

■ Ammonia (0.043 mg/L) 

■ Total Phosphorus (0.0028 mg/L) 

■ Dissolved Calcium (0.018 mg/L) 

SEEP-2N2 

(Field Blank) 

Acceptable.  

Concentrations reported below DL for all water quality variables with the exception of: 

■ Total Alkalinity (0.62 mg/L) 

■ Ammonia (0.018 mg/L) 

■ Total Aluminium (0.00026 mg/L) 

■ Total Phosphorus (0.0023 mg/L) 

■ Dissolved Calcium (0.016 mg/L) 

24/08/2020 SEEP-2N1 

(Travel Blank)  

Acceptable.  

Concentrations reported below DL for all water quality variables with the exception of: 

■ Total Alkalinity (0.73 mg/L) 

■ Chloride (0.57 mg/L) 

■ Ammonia (0.018 mg/L) 

■ Total Potassium (0.014 mg/L); 

■ Dissolved Aluminium (0.0003 mg/L) 

■ Dissolved Potassium (0.014 mg/L) 

■ Dissolved Vanadium (0.00011 mg/L) 

23/08/2020 SEEP-2N2 

(Field Blank) 

Acceptable.  

Concentrations reported below DL for all water quality variables with the exception of: 

■ Total Alkalinity (0.6 mg/L) 

■ Total Aluminium (0.00038 mg/L) 

■ Total Calcium (0.034 mg/L) 

■ Total Potassium (0.027 mg/L) 

■ Dissolved Aluminium (0.00036 mg/L) 

■ Dissolved Antimony (0.000032 mg/L) 

■ Dissolved Calcium (0.014 mg/L) 

■ Dissolved Potassium (0.019 mg/L) 

■ Dissolved Sodium (0.017 mg/L) 

■ Dissolved Zinc (0.00035 mg/L) 

Note: DL = detection limit 

Based on field and travel blank results, there is some evidence of minor external sources of contamination 

during the collection, storage, and transit of samples from site to BV Labs. In addition, the number of 

variables greater than the detection limit in the travel blank may indicate some contamination with the 

laboratory supplied water used for the blank.  

A complete summary of reported concentrations for field blank samples is presented in Appendix B-3. 

Laboratory QA/QC procedures and results are detailed in the certified laboratory documents presented in 

Appendix B-2. 

In summary, ERM considers that the laboratory results are suitable for use in this report. 
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6. SEEPS OF POTENTIAL CONCERN 

As described in Section 3.2.4, ERM evaluated the water chemistry of all seeps that have the potential to 
enter the Receiving Environment, to screen for seeps of potential concern. This assessment was done for 
screening purposes only and should not be considered a toxicological assessment.  

Table 6-1 presents a comparison to EQC (Part H, Condition 21(a) of the Water Licence) for each of 
the seeps sampled within the Koala Watershed in 2020. Chloride, nitrate-N and sulphate EQC were 
calculated using hardness dependent equations and a hardness value from the 2020 sampling program 
for each respective seepage station. For nitrate and chloride, where hardness exceeded 160 mg/L, 
160 mg/L was used in the EQC calculation, and for sulphate, where hardness exceeded 115 mg/L, 
115 mg/L was used in the equation (as per Part H, Condition 21(a)(i) and (ii) of the Water Licence). 

Table 6-2 presents a comparison to EQC (Part H, Condition 21(b) of the Water Licence) for seeps 
sampled within the Misery Watershed in 2020. Cadmium, chloride, nitrate-N, and sulphate EQC were 
calculated using hardness dependent equations and a hardness value from the 2020 sampling program 
for each respective seepage station. For sulphate, where hardness exceeded 65 mg/L, 65 mg/L was used 
for the EQC calculation, and for nitrate if hardness exceeded 160 mg/L, 160 mg/L was used in the 
equation (as per Part H, Condition 21(b)(i), (ii), (iii), (iv) and (v) of the Water Licence). 

The summary table including the 2020 list of contaminants of potential concern is provided in Table 6-3. 
A detailed summary of the evaluation is included in Appendix B-5. 

The seeps of potential concern based on the 2020 results includes: 

 Panda/ Koala/ Beartooth NE and NW: 

- SEEP-019 

- SEEP-357 

 Fox: 

- SEEP-362 

 Misery: 

- SEEP-059 

- SEEP-081 

All other seeps sampled were not identified as a potential for concern based on the screening criteria 
(Appendix B-5). 
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Table 6-1: Comparison to Effluent Quality Criteria 

Water Quality 

Variables 

Units EQC (Maximum 

Grab Sample 

Concentration) 

Panda/Koala/Beartooth NE Fox Pigeon 

SEEP-019 SEEP-357 SEEP-362 SEEP-

362A 

SEEP-

373A 

SEEP-391 SEEP-511 SEEP-389 

TSS mg/L 25 3.6 <1 1.9 <1 64 1.8 1.2 3.5 <1 3.2 1.8 

Chloride1 mg/L Hardness 

dependent 

(488.66) 

3.2 

(735.71) 

28 

(506.87) 

12 

(775.33) 

220 

(411.39) 

1.2 

(465.08) 

1.1 

(221.76) 

0.89 

(171.28) 

0.88 

(120.94) 

0.59 

(446.74) 

0.81 

(796.23) 

3.8 

Sulphate1 mg/L Hardness 

dependent 

(185.48) 

22 

(837.67) 

120 

(396.12) 

20 

(837.67) 

220 

(136.43) 

14 

(168.30) 

28 

(65.01) 

4.9 

(53.37) 

3.9 

(43.84) 

5 

(156.65) 

8.9 

(614.14) 

110 

Nitrate (as N)1 mg/L Hardness 

dependent 

(10.19) 

0.7 

(27.94) 

3.9 

(10.98) 

0.76 

(32.84) 

21 

(3.72) 

0.049 

(4.63) 

0.13 

(1.71) 

0.015 

(1.40) 

0.013 

(1.14) 

0.048 

(4.29) 

0.098 

(17.88) 

7.8 

Nitrite (as N) mg/L 0.12 0.0045 <0.001 0.0015 0.003 0.0013 0.003 0.0022 <0.001 <0.001 0.0028 0.038 

Potassium mg/L 103 4.70 8.26 5.93 28.4 3.49 5.2 2.25 0.0092 0.0047 0.014 9.91 

Total Antimony mg/L 0.02 0.000127 0.000056 0.000123 0.000243 0.000064 0.000155 0.000061 0.00004 0.000044 0.000098 0.000103 

Total Arsenic mg/L 0.008 0.000525 0.000121 0.000455 0.000209 0.00121 0.00104 0.000944 0.000499 0.000297 0.00195 0.00063 

Total Selenium mg/L 0.002 0.000117 0.000296 0.000088 0.000944 0.000081 0.000117 0.000051 0.000052 0.000048 0.000098 0.000668 

Total Strontium mg/L 6 0.0876 0.193 0.115 1.06 0.0722 0.0887 0.029 0.0197 0.014 0.0833 0.264 

Dissolved 

Aluminum 

mg/L 0.2 0.039 0.22  0.030 0.026 0.2 0.049 0.06 0.03 0.019 0.012 0.085 

Notes 

Bold and shaded values indicate exceedance of Effluent Quality Criteria (EQC). 

< indicates less than detection limit. 
1 Hardness-dependent EQC are provided in brackets. 
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SEEPS OF POTENTIAL CONCERN 

Table 6-2: Comparison to Effluent Quality Criteria (Misery) 

Water Quality 

Variables 

Units EQC (Maximum 

Grab Sample 

Concentration) 

Misery 

SEEP-059 SEEP-081 

Total Suspended Solids mg/L 25 2.1 8.1 17 

Chloride1 mg/L Hardness dependent (516.63) 

9.4 

(605.10) 

2.2 

(785.60) 

5.2 

Sulphate1 mg/L Hardness dependent (620.80) 

33 

(774.76) 

31 

(746.80) 

100 

Nitrate (as N)1 mg/L Hardness dependent (15.53) 

0.016 

(25.76) 

1.7 

(55.83) 

4.1 

Ammonia – N mg/L 3.4 0.01 0.22 1.7 

Total Arsenic mg/L 0.017 0.000483 0.00155 0.00576 

Cadmium1 mg/L Hardness dependent (0.0000024) 

0.0000191 

(0.00000368) 
0.000167 

(0.0000076) 

0.000385 

Chromium mg/L 0.0034 0.000469 0.0599 0.00148 

Total Copper mg/L 0.007 0.00167 0.0122 0.0144 

Iron mg/L 1 0.585 0.754 3.74 

Total Phosphorus mg/L 0.034 0.0034 0.027 0.078 

Potassium mg/L 82 2.6 7.27 12 

Uranium mg/L 0.033 0.0000543 0.00846 0.0313 

Aluminium mg/L 0.34 0.11 0.000155 0.42 

Notes: 

Bold and shaded values indicate exceedance of Effluent Quality Criteria (EQC). 

< indicates less than detection limit. 
1 Hardness-dependent EQC are provided in brackets. 
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SEEPS OF POTENTIAL CONCERN 

Table 6-3: Overview of Assessment for Identification of Seeps of Potential Concern 

Area Station ID Figure Seeps with 

Potential to Enter 

Aquatic Receiving 

Environment 

Receiving 

Aquatic 

Environment 

Distance from 

Seep to Closest 

Receiving Water 

Body (m) 

Distance from 

the WRSA to 

the Seep (m) 

Seep of Potential 

Concern and COPC as 

per WROMP v10.1  

Panda/Koala/

Beartooth NE 

and NW 

SEEP-019 Figure 3.1-1 Yes Bearclaw Lake 27 198 Yes; Dissolved Aluminium 

SEEP-357 Yes Bearclaw Lake 511 113 Yes; Total and Dissolved 

Sodium 

Fox SEEP-362 Figure 3.1-2 Yes South Fox Lake 104 69 Yes; TSS 

SEEP-362A Yes South Fox Lake 100 <5 from edge 

of berm 

No 

SEEP-373A Yes Three Hump Lake 10 92 No 

SEEP-391 Yes Pond D 20 89 No 

SEEP-511 Yes Lake C 99 <5 from edge 

of berm 

No 

Misery SEEP-059 Figure 3.1-3 Yes Lac de Gras 478 350 Yes; Total and Dissolved 

Cadmium 

SEEP-081 Yes Cujo Lake 50 501 Yes; Total Aluminium, 

Cadmium, Copper, Iron, 

Total Phosphorous; 

Dissolved Aluminium, 

Cadmium, Iron,  

Pigeon SEEP-389 Figure 3.1-4 No - - Edge of berm No 
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7. CONCLUSIONS 

7.1 Waste Rock and Coarse Kimberlite Geochemical Monitoring 

Nine waste rock and two CKR samples were collected for geochemical characterization in 2020. No major 
changes from historical observations were noted for waste rock and coarse kimberlite characteristics. 
The CKR, MUG granite and Pigeon diabase samples were classified as non-PAG, whilst the Pigeon 
metasediment (schist) samples were classified as PAG or of uncertain acid generating potential. 
Historically, metasediment at Pigeon has been classified as non-PAG or of uncertain potential, therefore 
this could indicate a change in geochemical composition in the ore zone as Pigeon reaches its life of 
mine. Additionally, geological observations at the Pigeon Pit have made it difficult to distinguish between 
metasedimentary and granite samples, and some samples of diabase at Pigeon also showed chemical 
characteristics of other rock types found in the pit, thus improved characterisation is underway. 

It is of note that the 2020 waste rock and CKR samples were analysed using the modified Sobek 
procedure for ABA, and ICP-MS following an aqua regia digestion for metals, whilst historical data used 
the standard Sobek procedure for ABA, and ICP-AES following a four acid digestion for metals. Aqua 
regia digestion is a partial digestion whilst four acid is near total digestion. Therefore, whilst some silicates 
and alumino-silicate minerals are partially attacked by aqua regia digestion, most remain undissolved 
which means Al, K, Ca, Na and other major rock forming elements could have been under-reported 
(as the silicate lattice remains intact).  

7.2 Seepage Monitoring 

Thirteen primary waste rock seepage samples, one intra-laboratory duplicate, two field blank, and three 
travel blank samples were collected during 2020. Two seeps from the Panda/Koala/Beartooth WRSA 
(SEEP-019 and SEEP-357), five seeps from Fox WRSA (SEEP-362, SEEP-362A, SEEP-373A, SEEP-
391 and SEEP-511), two seeps from Misery WRSA (SEEP-059 and SEEP-081), and SEEP-389 from 
Pigeon WRSA. No new seeps were identified during the 2020 sampling program. Seep samples were 
collected primarily in freshet (June) and fall (late August), however an opportunistic sample was retrieved 
from SEEP-362 in Fox WRSA during summer (July) due to high flows.  

The reported seepage chemistry showed similar concentrations or similar fluctuating seasonal trends in 
2020 compared to those in 2019, with the exception of: 

 Higher ammonia concentrations were reported at SEEP-019 within Panda/Koala/Beartooth NE 
WRSA. Ammonia at SEEP-019 had an increasing trend when compared to historically low 
concentrations reported from 2014 to 2019; 

 Decreased concentrations of bismuth and tin were reported at SEEP-019;  

 Higher conductivity readings and alkalinity concentrations were reported at SEEP-357 within 
Panda/Koala/Beartooth NE WRSA; 

 Lower concentrations were reported for the majority of metals at SEEP-357 (aluminum, lead, 
beryllium, bismuth, cadmium, chromium, iron, mercury, manganese, titanium, tin, vanadium and zinc); 

 Generally low concentrations were reported for all seeps within Fox WRSA, compared to the 
historical dataset; 

 Lower concentrations of bismuth, mercury, and tin were reported at SEEP-059 within Misery WRSA; 
a similar decrease was historically reported for bismuth and mercury during 2014;  

 Higher concentrations of ammonia, chloride, nitrate, nitrite and sulphate were reported at SEEP-389 
within Pigeon WRSA; and 
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CONCLUSIONS 
 

 Higher concentrations of some metals (zinc, cobalt, cadmium, manganese, nickel and selenium) were 

reported at SEEP-389.  

The QA/QC assessment of seepage results found that there may be some potential external sources of 

contamination of the samples during the collection, storage, transit, and laboratory supplied water for use 

in blanks. However, generally results are considered suitable for use in this report. 

7.3 Screening for Seeps of Potential Concern 

The seeps of potential concern based on the 2020 results were identified as: 

 Panda / Koala / Beartooth NE and NW: 

- SEEP-019 

- SEEP-357 

 Fox: 

- SEEP-362 

 Misery: 

- SEEP-059 

- SEEP-081 
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Table 1: ABA Test Results for Project Waste Rock ABA

BV Labs 
Sample No

Sample ID Paste pH Total S HCl Extractable 
Sulphur

Sulphide 
Sulphur (by 

diff.)

Acid Generation 
Potential

Mod. ABA 
Neutralization 

Potential

Fizz Rating Net Neutralization 
Potential

Neutralization 
Potential Ratio

Units pH Units wt% wt% wt% Kg CaCO3/T Kg CaCO3/T N/A Kg CaCO3/T N/A
YW6225 PD-360-16-01 7.99 0.11 0.02 0.09 2.8 15.3 NONE 12.5 5.5
YW6226 PS-360-15-01 8.70 0.28 0.01 0.27 8.4 5.50 NONE -2.90 0.7
YW6227 PS-360-22-01 8.83 <0.02 0.04 <0.02 <0.6 4.20 NONE 4.20 #N/A
YW6228 PS-360-24-01 9.32 0.23 0.04 0.19 5.9 4.70 NONE -1.20 0.8
YW6229 PS-350-05-01 8.86 0.22 0.03 0.19 5.9 5.70 NONE -0.200 1.0
YW6230 PD-350-05-01 8.96 0.05 <0.01 0.05 1.6 17.0 NONE 15.4 10.6
YW6231 PS-350-06-01 9.85 <0.02 0.02 <0.02 <0.6 5.20 NONE 5.20 #N/A
YW6232 PS-350-10-01 9.86 <0.02 0.01 <0.02 <0.6 6.30 NONE 6.30 #N/A
YW6233 ABA-CK-01 (21 JAN 2020) 7.84 0.20 0.02 0.18 5.6 117 MODERATE 112 20.9
YW6234 ABA-CK-02 (21 JAN 2020) 7.84 0.21 0.02 0.19 5.9 117 MODERATE 111 19.9
YW6235 MUGG-2120-01 9.35 <0.02 <0.01 <0.02 <0.6 8.00 NONE 8.00 #N/A

N/A 0.02 0.01 0.02 0.6 N/A N/A N/A 0.1
BBY0SOP-00016 LECO BBY ARD-00009 BBY WI-00033 BBY WI-00033 BBY0SOP-00020 BBY0SOP-00020 / BBY0SOP-00023 BBY WI-00033 BBY WI-00033

Notes:
Lawrence, R.W. 1991. Acid Rock Drainage Prediction Manual

References:
Acid Generation Potential = Sulphide Sulphur (by diff.)*31.25
Fizz Rating - Reference method used is based on NP method.
HCl Extractable Sulphur is based on a modified version of ASTM Method D 2492-02
Mod. ABA Neutralization Potential - MEND Acid Rock Drainage Prediction Manual, MEND Project 1.16.1b (pages 6.2-11 to 17), March 1991.
Net Neutralization Potential = (Modified ABA Neutralization Potential)-(Acid Generation Potential (S-S by diff))
Neutralization Potential Ratio = (Neutralization Potential)/(Acid Generation Potential)
Paste pH - Field and Laboratory Methods Applicable to Overburdens and Minesoils, (EPA 600 / 2-78-054, March 1978).
Sulphide Sulphur = (Total Sulphur)-(Sulphate Sulphur)
Total sulphur, total carbon & carbonate carbon (CO2; HCl direct method) by Leco done at Bureau Veritas Commodities

Detection Limits
BV Labs SOP #

Sobek, A.A., Schuller, W.A., Freeman, J.R. and Smith, R.M. (March 1978), Field and Laboratory Methods Applicable to Overburden and Minesoils, Report EPA-600/2-78-054, U.S. National Technical Information Service Report PB-280 495 pages 46-47.
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Table 2: ABA QAQC Test Results for Project Waste Rock ABA

Duplicate QC
BV Labs 
Sample No

Sample ID Paste pH 
Reported

Paste pH Dup Total S 
Reported

Total S 
Dup

HCl 
Extractable 

Sulphur 
Reported

Mod. ABA 
Neutralization 

Potential 
Reported 

Mod. ABA 
Neutralization 

Potential 
Reported Dup

Fizz Rating 
Reported

Fizz Rating Dup

Units pH Units pH Units wt% wt% wt% Kg CaCO3/T Kg CaCO3/T N/A N/A

YW6225 Dup PD-360-16-01 7.99 8.01 0.01 15.3 15.8 NONE NONE
YW6231 Dup PS-350-06-01 <0.02 <0.02
YW6235 Dup MUGG-2120-01 9.35 9.34 <0.01 8.00 8.30 NONE NONE

Reference Material QC

Paste pH Total S
HCl 

Extractable 
Sulphur

Mod. ABA 
Neutralization 

Potential 
Reported

Units pH Units wt% wt% Kg CaCO3/T

Reference Material
DBOHCX (A090618) (0.29 wt%) 0.28
ARD REF MAT GS311-1 (A111954) (2.35 wt%) 2.46
KZK-1ModS Slight (A119773) (58.9 Kg CaCO3/T) 61.00
Reference Material (A119834) 9.05
DBOHCX (A090618) (0.29 wt%) 0.27
ARD Ref Mat C&S (A111954) (0.16 wt%) 0.18

Blank QC
Method Blank <0.01
Method Blank <0.02
Method Blank 0.00
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Table 3: Aqua Regia Metals Test Results for Project Waste Rock ABA

BV Labs 
Sample No

Sample ID Mo Cu Pb Zn Ag Ni Co Mn Fe As U Au Th Sr Cd Sb Bi V Ca

Units ppm ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppb ppm ppm ppm ppm ppm ppm %
YW6225 PD-360-16-01 1.0 240 4.4 79 0.2 24.1 27.7 218 5.05 3.8 0.3 7.2 2.4 29 <0.1 1.2 <0.1 251 1.16
YW6226 PS-360-15-01 1.1 92.9 2.9 43 <0.1 65.9 29.7 388 4.06 2.6 1.3 1.0 5.5 6 <0.1 0.3 <0.1 97 0.20
YW6227 PS-360-22-01 2.3 6.2 2.7 75 <0.1 92.7 26.0 438 4.99 7.8 3.7 2.6 10.3 3 <0.1 <0.1 <0.1 62 0.04
YW6228 PS-360-24-01 1.3 93.6 3.5 99 <0.1 97.6 26.5 416 5.01 <0.5 1.8 1.8 7.2 2 <0.1 <0.1 <0.1 85 0.03
YW6229 PS-350-05-01 1.1 129 3.2 89 <0.1 84.9 26.5 496 5.05 <0.5 1.6 0.6 5.7 14 <0.1 <0.1 <0.1 129 0.23
YW6230 PD-350-05-01 0.3 188 1.2 59 <0.1 44.2 20.1 372 4.10 <0.5 0.1 4.6 0.6 41 <0.1 <0.1 <0.1 170 1.39
YW6231 PS-350-06-01 0.8 4.8 3.8 49 <0.1 32.8 12.3 232 2.40 <0.5 2.5 3.3 5.0 7 <0.1 <0.1 <0.1 44 0.16
YW6232 PS-350-10-01 0.4 3.4 2.5 41 <0.1 13.1 9.2 219 2.00 <0.5 0.9 1.2 2.4 9 <0.1 <0.1 <0.1 34 0.22
YW6233 ABA-CK-01 (21 JAN 2020) 1.9 39.6 7.8 56 0.1 784 46.6 767 3.78 3.7 2.6 <0.5 6.4 457 0.3 0.1 <0.1 54 2.57
YW6234 ABA-CK-02 (21 JAN 2020) 1.8 33.6 8.0 55 0.1 856 50.7 734 3.81 3.6 2.4 1.4 5.8 448 0.3 0.1 <0.1 53 2.46
YW6235 MUGG-2120-01 0.2 3.1 5.4 51 <0.1 18.4 2.9 152 0.87 <0.5 2.7 0.7 2.2 19 <0.1 <0.1 <0.1 8 0.20

QAQC
Duplicates

YW6226 Dup PS-360-15-01 1.2 97.8 3.0 45 <0.1 69.9 29.8 397 4.18 1.7 1.4 1.2 5.8 6 <0.1 0.3 <0.1 100 0.20
Blanks

<0.01 <0.01
2.1

<0.1 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <1 <0.5 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <2
Reference Material

3.15 1.07
3.1 1.063

Percent Difference (A111970) 1.6 0.7
Reference Material

66.6
79

Percent Difference (A112006) -15.7
Reference Material

13.7 148.3 138.4 353 77.5 13.1 1038 44.8 2.6 7.7 73 2.4 8.4 12.9 48
13.9 149 138 345 77.7 14.2 1055 42.8 2.59 7.65 67.3 2.37 7.2 12.2 50

Percent Difference (A112013) -1.4 -0.5 0.3 2.3 -0.3 -7.7 -1.6 4.7 0.4 0.7 8.5 1.3 16.7 5.7 -4.0
Reference Material

3.36 3.07
3.284 2.98

Percent Difference (A111970) 2.3 3.0
Reference Material

65.5
72

Percent Difference (A112006) -9.0
Reference Material

0.6 116.4 56.3 153 63.4 27.2 566 37.6 1.2 9.2 39 0.5 3.6 1.1 21
0.68 118 56 154 62 26.9 530 35.8 1.22 9.33 36 0.61 3.39 0.98 22.5

Percent Difference (A112013) -11.8 -1.4 0.5 -0.6 2.3 1.1 6.8 5.0 -1.6 -1.4 8.3 6.2 12.2 -6.7
0.1 0.1 0.1 1 0.1 0.1 0.1 1 0.01 0.5 0.1 0.5 0.1 1 0.1 0.1 0.1 2 0.01

AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200

Method Blank
Method Blank
Method Blank

True Values DS11 % 
DS11 % (A111970)

True Values DS11 PPB 
DS11 PPB (A112006)

True Values DS11 PPM 
DS11 PPM (A112013)

True Values OREAS262 % 
OREAS262 % (A111970)

BV Labs SOP #

True Values OR262 PPB 
OR262 PPB (A112006)

True Values OREAS262 PPM 
OREAS262 PPM (A112013)

Detection Limits
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Table 3: Aqua Regia Metals Test Results for Project Waste Rock ABA

BV Labs 
Sample No

Sample ID P La Cr Mg Ba Ti B Al Na K W Hg Sc Tl S Ga Se Te

Units % ppm ppm % ppm % ppm % % % ppm ppm ppm ppm % ppm ppm ppm
YW6225 PD-360-16-01 0.125 18 37 0.81 87 0.354 <20 1.37 0.080 0.35 0.1 0.11 1.8 0.1 0.09 9 0.7 <0.2
YW6226 PS-360-15-01 0.082 13 151 1.75 17 0.018 <20 2.42 0.021 0.14 <0.1 <0.01 9.9 <0.1 0.26 10 0.6 <0.2
YW6227 PS-360-22-01 0.017 35 130 2.21 41 0.043 <20 3.30 0.007 0.35 <0.1 <0.01 4.4 0.2 <0.05 10 <0.5 <0.2
YW6228 PS-360-24-01 0.011 25 125 2.04 190 0.193 <20 3.32 0.012 1.79 0.1 <0.01 5.8 0.9 0.20 11 <0.5 <0.2
YW6229 PS-350-05-01 0.026 21 140 2.02 240 0.246 <20 3.67 0.073 1.63 0.1 <0.01 12.3 0.6 0.20 12 1.3 <0.2
YW6230 PD-350-05-01 0.047 4 34 0.85 10 0.444 <20 2.35 0.304 0.11 <0.1 <0.01 1.4 <0.1 <0.05 8 0.5 <0.2
YW6231 PS-350-06-01 0.051 19 67 1.03 125 0.125 <20 1.73 0.028 1.00 0.1 <0.01 4.6 0.4 <0.05 6 0.7 <0.2
YW6232 PS-350-10-01 0.083 14 75 0.89 82 0.090 <20 1.46 0.039 0.73 0.1 <0.01 4.6 0.4 <0.05 7 <0.5 <0.2
YW6233 ABA-CK-01 (21 JAN 2020) 0.137 60 168 10.2 1170 0.083 <20 1.71 0.046 0.60 <0.1 0.01 6.6 0.2 0.17 5 1.0 <0.2
YW6234 ABA-CK-02 (21 JAN 2020) 0.119 58 168 10.7 1090 0.079 <20 1.59 0.042 0.56 <0.1 0.02 6.7 0.3 0.17 4 0.8 <0.2
YW6235 MUGG-2120-01 0.044 8 45 0.45 66 0.067 <20 0.50 0.047 0.32 0.1 <0.01 1.0 0.2 <0.05 3 0.5 <0.2

QAQC
Duplicates

YW6226 Dup PS-360-15-01 0.083 13 155 1.80 18 0.019 <20 2.49 0.023 0.14 <0.1 <0.01 10.5 0.1 0.26 10 0.6 <0.2
Blanks

<0.001 <0.01 <0.001 <0.01 <0.001 <0.01 <0.05

<1 <1 <1 <20 <0.1 <0.01 <0.1 <0.1 <1 <0.5 <0.2
Reference Material

0.073 0.85 0.09 1.16 0.072 0.4 0.28
0.0701 0.85 0.0976 1.129 0.0694 0.4 0.2835

Percent Difference (A111970) 4.1 0.0 -7.8 2.7 3.7 0.0 -1.2
Reference Material

Percent Difference (A112006)
Reference Material

20 56 451 0.26 3.3 5.2 5 2.4 4.7
18.6 61.5 417 2.9 3.1 4.9 4.7 2.2 4.56

Percent Difference (A112013) 7.5 -8.9 8.2 -91.0 6.5 6.1 6.4 9.1 3.1
Reference Material

0.043 1.2 0.003 1.29 0.067 0.31 0.26
0.04 1.17 0.003 1.204 0.071 0.295 0.253

Percent Difference (A111970) 7.5 2.6 0.0 7.1 -5.6 5.1 2.8
Reference Material

Percent Difference (A112006)
Reference Material

18 40 261 0.1 3.5 0.5 4 1.1 <0.2
15.9 41.7 248 0.13 3.24 0.47 3.73 0.4 0.23

Percent Difference (A112013) 13.2 -4.1 5.2 -23.1 8.0 6.4 7.2 175.0 -100.0
0.001 1 1 0.01 1 0.001 20 0.01 0.001 0.01 0.1 0.01 0.1 0.1 0.05 1 0.5 0.2

AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200 AQ-200

True Values OREAS262 PPM 

Detection Limits
BV Labs SOP #

Method Blank
Method Blank
Method Blank

DS11 % (A111970)
True Values DS11 % 

DS11 PPB (A112006)
True Values DS11 PPB 

DS11 PPM (A112013)
True Values DS11 PPM 

OREAS262 % (A111970)
True Values OREAS262 % 

OR262 PPB (A112006)
True Values OR262 PPB 

OREAS262 PPM (A112013)



Client: Dominion Diamond Ekati ULC
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Table 4: Sample List Test Results for Project Waste Rock ABA

BV Labs Sample ID Client Sample ID Sample Form Dry Weight Received (kg)

YW6225 PD-360-16-01 Dry Coarse Rock 2.05
YW6226 PS-360-15-01 Dry Coarse Rock 0.74
YW6227 PS-360-22-01 Dry Coarse Rock 1.98
YW6228 PS-360-24-01 Dry Coarse Rock 0.68
YW6229 PS-350-05-01 Dry Coarse Rock 3.64
YW6230 PD-350-05-01 Dry Coarse Rock 1.30
YW6231 PS-350-06-01 Dry Coarse Rock 1.25
YW6232 PS-350-10-01 Dry Coarse Rock 0.46
YW6233 ABA-CK-01 (21 JAN 2020) Dry Coarse Rock 1.46
YW6234 ABA-CK-02 (21 JAN 2020) Dry Coarse Rock 1.24
YW6235 MUGG-2120-01 Dry Coarse Rock 0.95

Total Weight 15.74

Total Samples Received 11

Note:
BVM File: VAN20002780



Table 5: Sample Summary for Project Waste Rock ABA
Dominion Diamond Ekati ULC, WASTE ROCK ABA
Page 6 of 6

Date Samples Rec'd by BV Labs: 11 sample were rec'd on 13-Nov-20

Sample Prep Conducted by BV Labs: YES

Date of Analysis: NP-MABA: 19/20-Dec-20
SO4HCLV: 16-Dec-20

Date Reported: 23-Dec-20

Client: Dominion Diamond Ekati ULC
Client Project Name: WASTE ROCK ABA
Client Project No: EKA 2703/2704/2708
ARD Project #: N/A
BV Labs Job No: C085060

Contact Person: Giovanna Diaz

E-mail Address: Compliance.Team@ddcorp.ca
giovanna.diaz@ddcorp.ca

Data Validated by: Tim O'Hearn
Position: Senior Scientific Specialist

Sample Storage

Sample rejects (and selected test residues where applicable) have been archived
Standard archive protocol is archiving for samples for 3 months after testing is complete.
If archiving is required past 3 months a fee will be required.
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Appendix B-4 Summary of Ground Temperature Conditions (Tetra Tech Report) 
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BV LABS JOB #: C043360
Received: 2020/06/23, 08:10

CERTIFICATE OF ANALYSIS

Your P.O. #: 6404000003
Service Order # 54991
Your C.O.C. #: 82027

Report Date: 2020/07/10
Report #: R2901107

Version: 1 - Final

Attention: Compliance Team

Dominion Diamond Ekati ULC
Ekati Diamond Mine
900 – 606 4th Street
Calgary, AB
CANADA          T2P 1T1

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Acidity pH 4.5 & pH 8.3 (as CaCO3) (1) 4 N/A 2020/06/29 AB SOP-00005 SM 23 2310 B m

Alkalinity - Low Level (1) 4 N/A 2020/06/27 AB SOP-00005 SM 23 2320 B m

Low level chloride/sulphate by AC (1) 4 N/A 2020/07/04 AB SOP-00020 / AB SOP-
00018

SM23-4500-Cl/SO4-E m

Daphnia magna LC50 Multi-Concentration 1 N/A 2020/06/26 EENVSOP-00154 EPS 1 RM14 2nd  ed

Daphnia Magna LC50 Multi-concentration (2) 2 N/A 2020/06/25 BBY2SOP-00007 EC EPS 1/RM/14 R2

Conductance - Low Level (1) 3 N/A 2020/06/27 AB SOP-00005 SM 23 2510 B m

Conductance - Low Level (1) 1 N/A 2020/06/29 AB SOP-00005 SM 23 2510 B m

Fluoride - Low Level (1) 4 N/A 2020/06/27 AB SOP-00005 SM 23 4500-F C m

Hardness Total (calculated as CaCO3) (1, 4) 1 N/A 2020/07/02 BBY WI-00033 Auto Calc

Hardness Total (calculated as CaCO3) (1, 4) 3 N/A 2020/07/07 BBY WI-00033 Auto Calc

Mercury (Dissolved) by CV (1) 4 2020/07/02 2020/07/02 AB SOP-00084 BCMOE BCLM Oct2013 m

Mercury (Total) by CV (1) 4 2020/07/02 2020/07/02 AB SOP-00084 BCMOE BCLM Oct2013 m

Ion Balance (1) 4 N/A 2020/07/07 Auto Calc

Elements by ICPMS Low Level (dissolved) (1) 4 N/A 2020/07/04 CAL SOP-00265 EPA 6020 m

Elements by ICPMS Digested LL (total) (1) 1 2020/06/30 2020/06/30 CAL SOP-00265 EPA 6020 m

Elements by ICPMS LL (total undigested) (1) 3 N/A 2020/07/04 CAL SOP-00265 EPA 6020 m

Ammonia-N Low Level (Preserved) (1) 4 N/A 2020/06/26 AB SOP-00007 SM 23 4500 NH3 A G m

Nitrogen (Nitrite - Nitrate) Low Level (1) 4 N/A 2020/06/25 AB SOP-00023 SM 23 4110 B m

pH @25°C (1, 5) 4 N/A 2020/06/27 AB SOP-00005 SM 23 4500-H+B m

Orthophosphate by Konelab (low level) (1) 4 N/A 2020/06/25 AB SOP-00025 SM 23 4500-P A, F m

Sulphate (SO4) by IC (1) 4 N/A 2020/06/26 AB SOP-00026 SM 23 4110 B m

Total Kjeldahl Nitrogen LL (1) 2 2020/07/03 2020/07/04 AB SOP-00008 EPA 351.1 R1978 m

Total Kjeldahl Nitrogen LL (1) 2 2020/07/03 2020/07/06 AB SOP-00008 EPA 351.1 R1978 m

Carbon (Total Organic) (1, 6) 4 N/A 2020/07/05 AB SOP-00087 MMCW 119 1996 m

Total Phosphorus Low Level Dissolved (1) 1 2020/07/02 2020/07/02 AB SOP-00024 SM 23 4500-P A,B,F m

Total Phosphorus Low Level Dissolved (1) 3 2020/07/03 2020/07/04 AB SOP-00024 SM 23 4500-P A,B,F m

Total Phosphorus Low Level Total (1) 3 2020/07/02 2020/07/02 AB SOP-00024 SM 23 4500-P A,B,F m

Total Phosphorus Low Level Total (1) 1 2020/07/05 2020/07/06 AB SOP-00024 SM 23 4500-P A,B,F m

Rainbow Trout LC50 Multi-Concentration 3 N/A 2020/06/25 EENVSOP-00160 EPS 1 RM13 2nd ed m

Total Suspended Solids (NFR) (1) 4 2020/06/26 2020/06/26 AB SOP-00061 SM 23 2540 D m
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BV LABS JOB #: C043360
Received: 2020/06/23, 08:10

CERTIFICATE OF ANALYSIS

Your P.O. #: 6404000003
Service Order # 54991
Your C.O.C. #: 82027

Report Date: 2020/07/10
Report #: R2901107

Version: 1 - Final

Attention: Compliance Team

Dominion Diamond Ekati ULC
Ekati Diamond Mine
900 – 606 4th Street
Calgary, AB
CANADA          T2P 1T1

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Turbidity (1) 4 N/A 2020/06/26 CAL SOP-00081 SM 23 2130 B m

Ion Balance (1, 7) 1 N/A 2020/07/04

Ion Balance (1, 7) 3 N/A 2020/07/07

Total Dissolved Solids (Calculated) (1, 7) 1 N/A 2020/07/04

Total Dissolved Solids (Calculated) (1, 7) 3 N/A 2020/07/07

Radium Isotopes by Alpha Spectrometry (3, 8) 4 N/A 2020/07/08 BQL SOP-00006 Alpha Spectrometer

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by BV Labs Calgary Environmental
(2) This test was performed by BV Labs Vancouver
(3) This test was performed by BV Labs Kitimat (From Calgary)
(4) "Total Hardness" was calculated from Total Ca and Mg concentrations and may be biased high (Hardness, or Dissolved Hardness, calculated from Dissolved Ca and Mg, should be
used for compliance if available).
(5) The CCME method requires pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this report are
reported past the CCME holding time.  Bureau Veritas Laboratories endeavours to analyze samples as soon as possible after receipt.

Page 2 of 29

Bureau Veritas Laboratories    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



BV LABS JOB #: C043360
Received: 2020/06/23, 08:10

CERTIFICATE OF ANALYSIS

Your P.O. #: 6404000003
Service Order # 54991
Your C.O.C. #: 82027

Report Date: 2020/07/10
Report #: R2901107

Version: 1 - Final

Attention: Compliance Team

Dominion Diamond Ekati ULC
Ekati Diamond Mine
900 – 606 4th Street
Calgary, AB
CANADA          T2P 1T1

(6) TOC present in the sample should be considered as non-purgeable TOC.
(7) Calculation was conducted as per client request using CAL PDF-00333.
(8) Radium-226 results have not been corrected for blanks.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Rhecie Phayouphone, Key Account Specialist
Email: Rhecie.Phayouphone@bvlabs.com
Phone# (403)735-2283
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 3
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID XZ0972 XZ0973 XZ0974

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43
2020/06/20

 15:42

COC Number 82027 82027 82027

UNITS SEEP-019 QC Batch SEEP-081 RDL QC Batch SEEP-2N1 RDL QC Batch

Parameter

Radium 226 Bq/l <0.010 9916039 <0.010 0.010 9916039 <0.010 0.010 9916039

Calculated Parameters

Total Hardness (CaCO3) mg/L 46.8 9899907 71.0 0.50 9899907 <0.50 0.50 9899907

Ion Balance (% Difference) % 9.0 9899468 11 N/A 9899468 NC N/A 9899468

Calculated Ion Balance (% Difference) % 19 9899991 18 9899991 NC 9899991

Calculated Total Dissolved Solids mg/L 62 9899946 87 0.50 9899946 1.1 0.50 9899946

Daphnia Magna Bioassay

LC50 % vol/vol ATTACHED 9900814 ATTACHED N/A 9902218

Misc. Inorganics

Fluoride (F) mg/L 0.062 9903194 0.140 0.010 9903194 <0.010 0.010 9903194

pH pH 6.80 9903192 6.88 N/A 9903192 4.78 N/A 9903192

Acidity (pH 4.5) mg/L <1.0 9904591 <1.0 1.0 9904591 <1.0 1.0 9904598

Alkalinity (Total as CaCO3) mg/L 12.1 9903190 18.0 0.50 9903190 <0.50 0.50 9903190

Total Organic Carbon (C) mg/L 1.1 9910838 3.3 0.20 9910838 <0.20 0.20 9910838

Acidity (pH 8.3) mg/L 3.1 9904591 4.5 1.0 9904591 1.3 1.0 9904598

Alkalinity (PP as CaCO3) mg/L <0.50 9903190 <0.50 0.50 9903190 <0.50 0.50 9903190

Bicarbonate (HCO3) mg/L 14.7 9903190 21.9 0.50 9903190 <0.50 0.50 9903190

Carbonate (CO3) mg/L <0.50 9903190 <0.50 0.50 9903190 <0.50 0.50 9903190

Hydroxide (OH) mg/L <0.50 9903190 <0.50 0.50 9903190 <0.50 0.50 9903190

Total Suspended Solids mg/L 3.6 9901013 8.1 1.0 9901013 <1.0 1.0 9901013

Anions

Orthophosphate (P) mg/L 0.0024 9899179 0.0018 0.0010 9899179 <0.0010 0.0010 9899179

Dissolved Chloride (Cl) mg/L 3.2 9910544 2.2 0.50 9910544 1.0 0.50 9910544

Dissolved-Low Level Sulphate (SO4) mg/L 22 9902129 31 0.30 9902129 <0.30 0.30 9902129

Nutrients

Dissolved Phosphorus (P) mg/L 0.0034 9909510 0.0049 0.0020 9909510 <0.0020 0.0020 9907957

Total Phosphorus (P) mg/L 0.011 9907960 0.027 0.0020 9907960 <0.0020 0.0020 9907960

Total Total Kjeldahl Nitrogen mg/L 0.12 9910066 0.58 0.020 9909324 <0.020 0.020 9909324

Total Ammonia (N) mg/L 0.0064 9901659 0.22 0.0050 9901659 0.068 0.0050 9901659

Dissolved Nitrite (N) mg/L 0.0045 9900678 0.0071 0.0010 9900678 <0.0010 0.0010 9900678

Dissolved Nitrate (N) mg/L 0.70 9900678 1.7 0.0020 9900678 <0.0020 0.0020 9900678

RDL = Reportable Detection Limit

N/A = Not Applicable
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID XZ0972 XZ0973 XZ0974

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43
2020/06/20

 15:42

COC Number 82027 82027 82027

UNITS SEEP-019 QC Batch SEEP-081 RDL QC Batch SEEP-2N1 RDL QC Batch

Physical Properties

Conductivity uS/cm 104 9903193 131 1.0 9905010 <1.0 1.0 9903193

Physical Properties

Turbidity NTU 5.0 9902605 6.1 0.10 9902605 0.10 0.10 9902605

RDL = Reportable Detection Limit

Page 5 of 29

Bureau Veritas Laboratories    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID XZ0975

Sampling Date
2020/06/20

 16:36

COC Number 82027

UNITS SEEP-357 RDL QC Batch

Parameter

Radium 226 Bq/l <0.010 0.010 9916039

Calculated Parameters

Total Hardness (CaCO3) mg/L 50.6 0.50 9899907

Ion Balance (% Difference) % 8.5 N/A 9899468

Calculated Ion Balance (% Difference) % 11 9899991

Calculated Total Dissolved Solids mg/L 75 0.50 9899946

Daphnia Magna Bioassay

LC50 % vol/vol ATTACHED N/A 9900814

Misc. Inorganics

Fluoride (F) mg/L 0.059 0.010 9903194

pH pH 6.94 N/A 9903192

Acidity (pH 4.5) mg/L <1.0 1.0 9904591

Alkalinity (Total as CaCO3) mg/L 16.2 0.50 9903190

Total Organic Carbon (C) mg/L 2.3 0.20 9910838

Acidity (pH 8.3) mg/L 2.6 1.0 9904591

Alkalinity (PP as CaCO3) mg/L <0.50 0.50 9903190

Bicarbonate (HCO3) mg/L 19.8 0.50 9903190

Carbonate (CO3) mg/L <0.50 0.50 9903190

Hydroxide (OH) mg/L <0.50 0.50 9903190

Total Suspended Solids mg/L 1.9 1.0 9901013

Anions

Orthophosphate (P) mg/L 0.0066 0.0010 9899179

Dissolved Chloride (Cl) mg/L 12 0.50 9910544

Dissolved-Low Level Sulphate (SO4) mg/L 20 0.30 9902129

Nutrients

Dissolved Phosphorus (P) mg/L 0.0048 0.0020 9909510

Total Phosphorus (P) mg/L 0.033 0.0020 9910787

Total Total Kjeldahl Nitrogen mg/L 0.39 0.020 9910066

Total Ammonia (N) mg/L 0.014 0.0050 9901659

Dissolved Nitrite (N) mg/L 0.0015 0.0010 9900678

Dissolved Nitrate (N) mg/L 0.76 0.0020 9900678

RDL = Reportable Detection Limit

N/A = Not Applicable
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID XZ0975

Sampling Date
2020/06/20

 16:36

COC Number 82027

UNITS SEEP-357 RDL QC Batch

Physical Properties

Conductivity uS/cm 131 1.0 9903193

Physical Properties

Turbidity NTU 2.3 0.10 9902605

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

MERCURY BY COLD VAPOR (WATER)

BV Labs ID XZ0972 XZ0973 XZ0974 XZ0975

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43
2020/06/20

 15:42
2020/06/20

 16:36

COC Number 82027 82027 82027 82027

UNITS SEEP-019 QC Batch SEEP-081 SEEP-2N1 SEEP-357 RDL QC Batch

Elements

Dissolved Mercury (Hg) mg/L <0.0000019 9907919 <0.0000019 <0.0000019 <0.0000019 0.0000019 9907919

Total Mercury (Hg) mg/L <0.0000019 9907916 <0.0000019 <0.0000019 <0.0000019 0.0000019 9907932

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID XZ0972 XZ0973

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43

COC Number 82027 82027

UNITS SEEP-019 RDL QC Batch SEEP-081 RDL QC Batch

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) mg/L 0.039 0.00020 9900748 0.068 0.00020 9900748

Dissolved Antimony (Sb) mg/L 0.00013 0.000020 9900748 0.00015 0.000020 9900748

Dissolved Arsenic (As) mg/L 0.00039 0.000020 9913343 0.0013 0.000020 9900748

Dissolved Barium (Ba) mg/L 0.027 0.000020 9900748 0.028 0.000020 9900748

Dissolved Beryllium (Be) mg/L 0.000038 0.000010 9900748 0.000057 0.000010 9900748

Dissolved Bismuth (Bi) mg/L <0.0000050 0.0000050 9900748 <0.0000050 0.0000050 9900748

Dissolved Boron (B) mg/L 0.016 0.0050 9900748 0.021 0.0050 9900748

Dissolved Cadmium (Cd) mg/L 0.000015 0.0000050 9900748 0.00013 0.0000050 9900748

Dissolved Chromium (Cr) mg/L 0.00021 0.000050 9900748 0.00027 0.000050 9900748

Dissolved Cobalt (Co) mg/L 0.00029 0.0000050 9900748 0.013 0.0000050 9900748

Dissolved Copper (Cu) mg/L 0.0011 0.000050 9900748 0.0095 0.000050 9900748

Dissolved Iron (Fe) mg/L 0.022 0.0010 9900748 0.077 0.0010 9900748

Dissolved Lead (Pb) mg/L 0.000021 0.0000050 9900748 0.000093 0.0000050 9900748

Dissolved Lithium (Li) mg/L 0.0053 0.00050 9900748 0.016 0.00050 9900748

Dissolved Manganese (Mn) mg/L 0.015 0.000050 9900748 0.15 0.000050 9900748

Dissolved Molybdenum (Mo) mg/L 0.0055 0.000050 9900748 0.0045 0.000050 9900748

Dissolved Nickel (Ni) mg/L 0.0049 0.000020 9900748 0.042 0.000020 9900748

Dissolved Selenium (Se) mg/L 0.00013 0.000040 9900748 0.00031 0.000040 9900748

Dissolved Silicon (Si) mg/L 1.7 0.050 9900748 3.4 0.050 9900748

Dissolved Silver (Ag) mg/L <0.0000050 0.0000050 9900748 0.0000062 0.0000050 9900748

Dissolved Strontium (Sr) mg/L 0.089 0.000050 9900748 0.084 0.000050 9900748

Dissolved Thallium (Tl) mg/L 0.0000051 0.0000020 9913343 0.000017 0.0000020 9900748

Dissolved Tin (Sn) mg/L 0.000025 0.000010 9900748 0.000021 0.000010 9900748

Dissolved Titanium (Ti) mg/L 0.0016 0.00050 9900748 0.0019 0.00050 9900748

Dissolved Uranium (U) mg/L 0.00087 0.0000020 9900748 0.0076 0.0000020 9900748

Dissolved Vanadium (V) mg/L <0.000050 0.000050 9900748 0.00014 0.000050 9900748

Dissolved Zinc (Zn) mg/L 0.00068 0.00010 9900748 0.027 0.00010 9900748

Dissolved Calcium (Ca) mg/L 8.8 0.010 9913343 11 0.010 9900748

Dissolved Magnesium (Mg) mg/L 3.9 0.0050 9913343 8.5 0.0050 9900748

Dissolved Potassium (K) mg/L 3.8 0.010 9913343 6.2 0.010 9900748

Dissolved Sodium (Na) mg/L 5.5 0.010 9913343 4.7 0.010 9900748

Dissolved Sulphur (S) mg/L 9.1 0.50 9900748 12 0.50 9900748

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID XZ0972 XZ0973

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43

COC Number 82027 82027

UNITS SEEP-019 RDL QC Batch SEEP-081 RDL QC Batch

Total Metals by ICPMS

Total Aluminum (Al) mg/L 0.421 0.00020 9900751 0.440 0.0030 9906950

Total Antimony (Sb) mg/L 0.000127 0.000020 9900751 0.000155 0.000020 9906950

Total Arsenic (As) mg/L 0.000525 0.000020 9900751 0.00155 0.000020 9906950

Total Barium (Ba) mg/L 0.0308 0.000020 9900751 0.0326 0.000050 9906950

Total Beryllium (Be) mg/L 0.000045 0.000010 9900751 0.000072 0.000010 9906950

Total Bismuth (Bi) mg/L 0.0000165 0.0000050 9900751 0.000043 0.000010 9906950

Total Boron (B) mg/L 0.0161 0.0050 9900751 0.017 0.010 9906950

Total Cadmium (Cd) mg/L 0.0000146 0.0000050 9900751 0.000167 0.0000050 9906950

Total Chromium (Cr) mg/L 0.00149 0.000050 9900751 0.0599 0.00010 9908097

Total Cobalt (Co) mg/L 0.000653 0.0000050 9900751 0.0151 0.000010 9906950

Total Copper (Cu) mg/L 0.00176 0.000050 9900751 0.0122 0.00010 9906950

Total Iron (Fe) mg/L 0.460 0.0010 9900751 0.754 0.0050 9906950

Total Lead (Pb) mg/L 0.000238 0.0000050 9900751 0.000485 0.000020 9906950

Total Lithium (Li) mg/L 0.00573 0.00020 9900751 0.0159 0.00050 9906950

Total Manganese (Mn) mg/L 0.0187 0.000050 9900751 0.175 0.00010 9906950

Total Molybdenum (Mo) mg/L 0.00508 0.000050 9900751 0.00728 0.000050 9906950

Total Nickel (Ni) mg/L 0.00868 0.000020 9900751 0.0667 0.00010 9906950

Total Selenium (Se) mg/L 0.000117 0.000040 9900751 0.000219 0.000040 9906950

Total Silicon (Si) mg/L 2.73 0.050 9900751 3.75 0.050 9906950

Total Silver (Ag) mg/L <0.0000050 0.0000050 9900751 <0.000010 0.000010 9906950

Total Strontium (Sr) mg/L 0.0876 0.000050 9900751 0.0886 0.000050 9906950

Total Thallium (Tl) mg/L 0.0000099 0.0000020 9900751 0.0000233 0.0000020 9908097

Total Tin (Sn) mg/L 0.000029 0.000010 9913344 <0.00020 0.00020 9906950

Total Titanium (Ti) mg/L 0.0168 0.00050 9913344 0.0127 0.0020 9906950

Total Uranium (U) mg/L 0.000979 0.0000020 9900751 0.00846 0.0000050 9906950

Total Vanadium (V) mg/L 0.000522 0.000050 9900751 0.00174 0.00020 9906950

Total Zinc (Zn) mg/L 0.00273 0.00010 9900751 0.0492 0.0010 9906950

Total Calcium (Ca) mg/L 10.1 0.010 9900751 12.0 0.050 9906950

Total Magnesium (Mg) mg/L 5.23 0.0050 9900751 10.0 0.050 9906950

Total Potassium (K) mg/L 4.70 0.010 9900751 7.27 0.050 9906950

Total Sodium (Na) mg/L 6.57 0.010 9900751 5.56 0.050 9906950

Total Sulphur (S) mg/L 8.89 0.50 9900751 18.5 0.60 9906950

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID XZ0974 XZ0975

Sampling Date
2020/06/20

 15:42
2020/06/20

 16:36

COC Number 82027 82027

UNITS SEEP-2N1 QC Batch SEEP-357 RDL QC Batch

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) mg/L <0.00020 9900748 0.030 0.00020 9900748

Dissolved Antimony (Sb) mg/L <0.000020 9900748 0.00013 0.000020 9900748

Dissolved Arsenic (As) mg/L 0.000044 9900748 0.00042 0.000020 9900748

Dissolved Barium (Ba) mg/L <0.000020 9900748 0.022 0.000020 9900748

Dissolved Beryllium (Be) mg/L 0.000015 9900748 0.000015 0.000010 9900748

Dissolved Bismuth (Bi) mg/L <0.0000050 9900748 <0.0000050 0.0000050 9900748

Dissolved Boron (B) mg/L 0.0052 9900748 0.017 0.0050 9913343

Dissolved Cadmium (Cd) mg/L <0.0000050 9900748 0.0000079 0.0000050 9900748

Dissolved Chromium (Cr) mg/L <0.000050 9900748 0.00017 0.000050 9900748

Dissolved Cobalt (Co) mg/L 0.000010 9900748 0.00035 0.0000050 9900748

Dissolved Copper (Cu) mg/L <0.000050 9900748 0.00085 0.000050 9900748

Dissolved Iron (Fe) mg/L <0.0010 9900748 0.028 0.0010 9900748

Dissolved Lead (Pb) mg/L <0.0000050 9900748 0.000014 0.0000050 9900748

Dissolved Lithium (Li) mg/L <0.00050 9900748 0.0039 0.00050 9900748

Dissolved Manganese (Mn) mg/L <0.000050 9900748 0.010 0.000050 9900748

Dissolved Molybdenum (Mo) mg/L <0.000050 9900748 0.0079 0.000050 9900748

Dissolved Nickel (Ni) mg/L <0.000020 9900748 0.0027 0.000020 9900748

Dissolved Selenium (Se) mg/L <0.000040 9900748 0.00010 0.000040 9900748

Dissolved Silicon (Si) mg/L <0.050 9900748 1.3 0.050 9900748

Dissolved Silver (Ag) mg/L <0.0000050 9900748 <0.0000050 0.0000050 9913343

Dissolved Strontium (Sr) mg/L 0.000053 9900748 0.11 0.000050 9900748

Dissolved Thallium (Tl) mg/L 0.0000023 9900748 0.0000085 0.0000020 9900748

Dissolved Tin (Sn) mg/L 0.000019 9900748 0.000012 0.000010 9913343

Dissolved Titanium (Ti) mg/L 0.0013 9900748 0.0015 0.00050 9913343

Dissolved Uranium (U) mg/L <0.0000020 9900748 0.00046 0.0000020 9900748

Dissolved Vanadium (V) mg/L <0.000050 9900748 <0.000050 0.000050 9913343

Dissolved Zinc (Zn) mg/L <0.00010 9900748 0.00067 0.00010 9913343

Dissolved Calcium (Ca) mg/L <0.010 9900748 9.7 0.010 9900748

Dissolved Magnesium (Mg) mg/L 0.032 9900748 5.8 0.0050 9900748

Dissolved Potassium (K) mg/L <0.010 9900748 5.6 0.010 9900748

Dissolved Sodium (Na) mg/L 0.017 9900748 7.3 0.010 9900748

Dissolved Sulphur (S) mg/L <0.50 9900748 6.6 0.50 9900748

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID XZ0974 XZ0975

Sampling Date
2020/06/20

 15:42
2020/06/20

 16:36

COC Number 82027 82027

UNITS SEEP-2N1 QC Batch SEEP-357 RDL QC Batch

Total Metals by ICPMS

Total Aluminum (Al) mg/L <0.00020 9900751 0.214 0.00020 9900751

Total Antimony (Sb) mg/L <0.000020 9900751 0.000123 0.000020 9900751

Total Arsenic (As) mg/L 0.000020 9900751 0.000455 0.000020 9900751

Total Barium (Ba) mg/L <0.000020 9900751 0.0264 0.000020 9900751

Total Beryllium (Be) mg/L 0.000015 9900751 0.000021 0.000010 9900751

Total Bismuth (Bi) mg/L <0.0000050 9900751 <0.0000050 0.0000050 9900751

Total Boron (B) mg/L <0.0050 9900751 0.0199 0.0050 9900751

Total Cadmium (Cd) mg/L <0.0000050 9900751 0.0000164 0.0000050 9900751

Total Chromium (Cr) mg/L <0.000050 9900751 0.000808 0.000050 9900751

Total Cobalt (Co) mg/L <0.0000050 9900751 0.000492 0.0000050 9900751

Total Copper (Cu) mg/L <0.000050 9900751 0.00117 0.000050 9900751

Total Iron (Fe) mg/L <0.0010 9900751 0.244 0.0010 9900751

Total Lead (Pb) mg/L <0.0000050 9900751 0.000116 0.0000050 9900751

Total Lithium (Li) mg/L <0.00020 9900751 0.00430 0.00020 9900751

Total Manganese (Mn) mg/L <0.000050 9900751 0.0118 0.000050 9900751

Total Molybdenum (Mo) mg/L <0.000050 9900751 0.00811 0.000050 9900751

Total Nickel (Ni) mg/L <0.000020 9900751 0.00418 0.000020 9900751

Total Selenium (Se) mg/L <0.000040 9900751 0.000088 0.000040 9900751

Total Silicon (Si) mg/L <0.050 9900751 1.75 0.050 9900751

Total Silver (Ag) mg/L <0.0000050 9900751 0.0000071 0.0000050 9900751

Total Strontium (Sr) mg/L <0.000050 9900751 0.115 0.000050 9900751

Total Thallium (Tl) mg/L <0.0000020 9900751 0.0000174 0.0000020 9900751

Total Tin (Sn) mg/L 0.000016 9900751 0.000022 0.000010 9913344

Total Titanium (Ti) mg/L 0.00105 9900751 0.0127 0.00050 9900751

Total Uranium (U) mg/L 0.0000027 9900751 0.000537 0.0000020 9900751

Total Vanadium (V) mg/L <0.000050 9900751 0.000219 0.000050 9900751

Total Zinc (Zn) mg/L 0.00050 9900751 0.00152 0.00010 9900751

Total Calcium (Ca) mg/L 0.018 9900751 10.0 0.010 9900751

Total Magnesium (Mg) mg/L 0.0299 9900751 6.23 0.0050 9900751

Total Potassium (K) mg/L <0.010 9900751 5.93 0.010 9900751

Total Sodium (Na) mg/L 0.014 9900751 7.57 0.010 9900751

Total Sulphur (S) mg/L <0.50 9900751 7.02 0.50 9900751

RDL = Reportable Detection Limit
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

TOXICOLOGY (WATER)

BV Labs ID XZ0972 XZ0973 XZ0975

Sampling Date
2020/06/20

 15:38
2020/06/20

 13:43
2020/06/20

 16:36

COC Number 82027 82027 82027

UNITS SEEP-019 SEEP-081 SEEP-357 QC Batch

Rainbow Trout Bioassay

LC50 % vol/vol ATTACHED ATTACHED ATTACHED 9901777
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.3°C

Package 2 4.9°C

Package 3 8.0°C

Package 4 8.5°C

Package 5 5.1°C

Package 6 4.5°C

Package 7 5.2°C

Package 8 6.2°C

Package 9 5.3°C

Package 10 8.5°C

Package 11 7.2°C

Package 12 7.1°C

Package 13 5.5°C

Package 14 7.4°C

Package 15 4.4°C

Package 16 3.2°C

Package 17 5.6°C

Package 18 7.3°C

Package 19 4.4°C

Package 20 3.9°C

Package 21 5.3°C

Package 22 3.3°C

Package 23 3.0°C

Package 24 3.1°C

Package 25 6.9°C

Package 26 3.9°C

Package 27 5.0°C

Package 28 4.0°C

Package 29 4.4°C

Package 30 4.2°C

Package 31 3.2°C

Package 32 6.5°C

Package 33 4.1°C

Package 34 3.7°C

Package 35 5.9°C

Package 36 4.9°C

Package 37 3.3°C

Trout and Daphnia analysis was not performed on sample Seep-2n1 as per client's request.
All samples were received past hold time for Nitrate/Nitrite, Orthophosphorus and Turbidity.

Sample  XZ0972 [SEEP-019]  : Sample was analyzed past method specified hold time for Turbidity and Orthophosphate. Exceedance of hold time
increases the uncertainty of test results but does not necessarily imply that results are compromised. Nitrogen (Nitrite - Nitrate) Low Level completed
within 48h after laboratory receipt to a maximum of five days from sampling. Data are satisfactory for compliance purposes.

Sample  XZ0973 [SEEP-081]  : Sample was analyzed past method specified hold time for Turbidity and Orthophosphate. Exceedance of hold time
increases the uncertainty of test results but does not necessarily imply that results are compromised. Nitrogen (Nitrite - Nitrate) Low Level completed
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BV Labs Job #: C043360
Report Date: 2020/07/10

Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

within 48h after laboratory receipt to a maximum of five days from sampling. Data are satisfactory for compliance purposes. Sample was analyzed past
method specified hold time for Turbidity.

Sample  XZ0974 [SEEP-2N1]  : Sample was analyzed past method specified hold time for Turbidity and Orthophosphate. Exceedance of hold time
increases the uncertainty of test results but does not necessarily imply that results are compromised. Nitrogen (Nitrite - Nitrate) Low Level completed
within 48h after laboratory receipt to a maximum of five days from sampling. Data are satisfactory for compliance purposes.

Sample  XZ0975 [SEEP-357]  : Sample was analyzed past method specified hold time for Turbidity and Orthophosphate. Exceedance of hold time
increases the uncertainty of test results but does not necessarily imply that results are compromised. Nitrogen (Nitrite - Nitrate) Low Level completed
within 48h after laboratory receipt to a maximum of five days from sampling. Data are satisfactory for compliance purposes.

Sample XZ0972, Elements by ICPMS Low Level (dissolved): Test repeated.
Sample XZ0972, Elements by ICPMS LL (total undigested): Test repeated.
Sample XZ0973, Elements by ICPMS Digested LL (total): Test repeated.
Sample XZ0975, Elements by ICPMS Low Level (dissolved): Test repeated.
Sample XZ0975, Elements by ICPMS LL (total undigested): Test repeated.

Results relate only to the items tested.
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Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

QUALITY ASSURANCE REPORTBV Labs Job #: C043360
Report Date: 2020/07/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9899179 Orthophosphate (P) 2020/06/25 88 80 - 120 95 80 - 120 <0.0010 mg/L 2.9 20

9900678 Dissolved Nitrate (N) 2020/06/25 105 80 - 120 103 80 - 120 <0.0020 mg/L 0.16 20

9900678 Dissolved Nitrite (N) 2020/06/25 104 80 - 120 102 80 - 120 <0.0010 mg/L 10 20

9900748 Dissolved Aluminum (Al) 2020/07/04 96 80 - 120 95 80 - 120 <0.00020 mg/L 1.9 20

9900748 Dissolved Antimony (Sb) 2020/07/04 93 80 - 120 90 80 - 120 <0.000020 mg/L 8.2 20

9900748 Dissolved Arsenic (As) 2020/07/04 89 80 - 120 91 80 - 120 <0.000020 mg/L 0.95 20

9900748 Dissolved Barium (Ba) 2020/07/04 90 80 - 120 92 80 - 120 <0.000020 mg/L 0.15 20

9900748 Dissolved Beryllium (Be) 2020/07/04 104 80 - 120 98 80 - 120 <0.000010 mg/L 14 20

9900748 Dissolved Bismuth (Bi) 2020/07/04 92 80 - 120 91 80 - 120 <0.0000050 mg/L NC 20

9900748 Dissolved Boron (B) 2020/07/04 127 (1) 80 - 120 100 80 - 120 <0.0050 mg/L 3.8 20

9900748 Dissolved Cadmium (Cd) 2020/07/04 93 80 - 120 92 80 - 120 <0.0000050 mg/L NC 20

9900748 Dissolved Calcium (Ca) 2020/06/30 100 80 - 120 98 80 - 120 <0.010 mg/L

9900748 Dissolved Chromium (Cr) 2020/07/04 87 80 - 120 92 80 - 120 <0.000050 mg/L 4.1 20

9900748 Dissolved Cobalt (Co) 2020/07/04 79 (1) 80 - 120 91 80 - 120 <0.0000050 mg/L 2.2 20

9900748 Dissolved Copper (Cu) 2020/07/04 88 80 - 120 91 80 - 120 <0.000050 mg/L 2.3 20

9900748 Dissolved Iron (Fe) 2020/06/30 100 80 - 120 102 80 - 120 <0.0010 mg/L

9900748 Dissolved Lead (Pb) 2020/07/04 90 80 - 120 91 80 - 120 <0.0000050 mg/L 4.5 20

9900748 Dissolved Lithium (Li) 2020/07/04 82 80 - 120 98 80 - 120 <0.00050 mg/L 4.7 20

9900748 Dissolved Magnesium (Mg) 2020/06/30 96 80 - 120 94 80 - 120 <0.0050 mg/L

9900748 Dissolved Manganese (Mn) 2020/06/30 86 80 - 120 92 80 - 120 <0.000050 mg/L

9900748 Dissolved Molybdenum (Mo) 2020/07/04 76 (1) 80 - 120 74 (1) 80 - 120 <0.000050 mg/L 0.97 20

9900748 Dissolved Nickel (Ni) 2020/07/04 84 80 - 120 84 80 - 120 <0.000020 mg/L 1.4 20

9900748 Dissolved Potassium (K) 2020/06/30 94 80 - 120 96 80 - 120 <0.010 mg/L

9900748 Dissolved Selenium (Se) 2020/07/04 96 80 - 120 97 80 - 120 <0.000040 mg/L NC 20

9900748 Dissolved Silicon (Si) 2020/07/04 104 80 - 120 98 80 - 120 <0.050 mg/L 0.41 20

9900748 Dissolved Silver (Ag) 2020/07/04 87 80 - 120 91 80 - 120 <0.0000050 mg/L NC 20

9900748 Dissolved Sodium (Na) 2020/06/30 94 80 - 120 95 80 - 120 <0.010 mg/L

9900748 Dissolved Strontium (Sr) 2020/07/04 94 80 - 120 97 80 - 120 <0.000050 mg/L 0.13 20

9900748 Dissolved Sulphur (S) 2020/07/04 86 80 - 120 90 80 - 120 <0.50 mg/L 1.8 20

9900748 Dissolved Thallium (Tl) 2020/07/04 87 80 - 120 99 80 - 120 <0.0000020 mg/L 18 20

9900748 Dissolved Tin (Sn) 2020/07/04 105 80 - 120 102 80 - 120 <0.000010 mg/L 8.1 20

9900748 Dissolved Titanium (Ti) 2020/07/04 91 80 - 120 99 80 - 120 <0.00050 mg/L NC 20

9900748 Dissolved Uranium (U) 2020/07/04 91 80 - 120 91 80 - 120 <0.0000020 mg/L 2.6 20
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Dominion Diamond Ekati ULC
Your P.O. #: 6404000003

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C043360
Report Date: 2020/07/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9900748 Dissolved Vanadium (V) 2020/07/04 87 80 - 120 93 80 - 120 <0.000050 mg/L 6.1 20

9900748 Dissolved Zinc (Zn) 2020/07/04 88 80 - 120 91 80 - 120 <0.00010 mg/L 3.3 20

9900751 Total Aluminum (Al) 2020/07/04 101 80 - 120 96 80 - 120 <0.00020 mg/L 0.52 20

9900751 Total Antimony (Sb) 2020/07/04 97 80 - 120 91 80 - 120 <0.000020 mg/L 7.9 20

9900751 Total Arsenic (As) 2020/07/04 97 80 - 120 91 80 - 120 <0.000020 mg/L 2.9 20

9900751 Total Barium (Ba) 2020/07/04 98 80 - 120 93 80 - 120 <0.000020 mg/L 0.95 20

9900751 Total Beryllium (Be) 2020/07/04 105 80 - 120 98 80 - 120 <0.000010 mg/L 2.8 20

9900751 Total Bismuth (Bi) 2020/07/04 96 80 - 120 92 80 - 120 <0.0000050 mg/L 0.55 20

9900751 Total Boron (B) 2020/07/04 108 80 - 120 101 80 - 120 <0.0050 mg/L 0.92 20

9900751 Total Cadmium (Cd) 2020/07/04 99 80 - 120 93 80 - 120 <0.0000050 mg/L 4.2 20

9900751 Total Calcium (Ca) 2020/07/04 104 80 - 120 99 80 - 120 <0.010 mg/L 1.7 20

9900751 Total Chromium (Cr) 2020/07/04 95 80 - 120 93 80 - 120 <0.000050 mg/L 9.8 20

9900751 Total Cobalt (Co) 2020/07/04 94 80 - 120 92 80 - 120 <0.0000050 mg/L 2.0 20

9900751 Total Copper (Cu) 2020/07/04 96 80 - 120 92 80 - 120 <0.000050 mg/L 0.28 20

9900751 Total Iron (Fe) 2020/07/04 107 80 - 120 103 80 - 120 <0.0010 mg/L 1.0 20

9900751 Total Lead (Pb) 2020/07/04 96 80 - 120 92 80 - 120 <0.0000050 mg/L 3.1 20

9900751 Total Lithium (Li) 2020/07/04 117 80 - 120 98 80 - 120 <0.00020 mg/L 0.19 20

9900751 Total Magnesium (Mg) 2020/07/04 99 80 - 120 95 80 - 120 <0.0050 mg/L 2.0 20

9900751 Total Manganese (Mn) 2020/07/04 96 80 - 120 92 80 - 120 <0.000050 mg/L 0.87 20

9900751 Total Molybdenum (Mo) 2020/07/04 78 (1) 80 - 120 72 (1) 80 - 120 <0.000050 mg/L 4.9 20

9900751 Total Nickel (Ni) 2020/07/04 92 80 - 120 86 80 - 120 <0.000020 mg/L 1.6 20

9900751 Total Potassium (K) 2020/07/04 102 80 - 120 96 80 - 120 <0.010 mg/L 1.6 20

9900751 Total Selenium (Se) 2020/07/04 106 80 - 120 99 80 - 120 <0.000040 mg/L 19 20

9900751 Total Silicon (Si) 2020/07/04 107 80 - 120 98 80 - 120 <0.050 mg/L 0.94 20

9900751 Total Silver (Ag) 2020/07/04 93 80 - 120 90 80 - 120 <0.0000050 mg/L NC 20

9900751 Total Sodium (Na) 2020/07/04 98 80 - 120 95 80 - 120 <0.010 mg/L 1.4 20

9900751 Total Strontium (Sr) 2020/07/04 105 80 - 120 99 80 - 120 <0.000050 mg/L 0.48 20

9900751 Total Sulphur (S) 2020/07/04 91 80 - 120 91 80 - 120 <0.50 mg/L 0.16 20

9900751 Total Thallium (Tl) 2020/07/04 106 80 - 120 100 80 - 120 <0.0000020 mg/L 9.5 20

9900751 Total Tin (Sn) 2020/07/04 115 80 - 120 102 80 - 120 <0.000010 mg/L 13 20

9900751 Total Titanium (Ti) 2020/07/04 101 80 - 120 100 80 - 120 <0.00050 mg/L 4.3 20

9900751 Total Uranium (U) 2020/07/04 97 80 - 120 91 80 - 120 <0.0000020 mg/L 0 20

9900751 Total Vanadium (V) 2020/07/04 96 80 - 120 94 80 - 120 <0.000050 mg/L 0.038 20
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9900751 Total Zinc (Zn) 2020/07/04 96 80 - 120 91 80 - 120 <0.00010 mg/L 3.7 20

9901013 Total Suspended Solids 2020/06/26 NC 80 - 120 96 80 - 120 <1.0 mg/L 4.2 20

9901659 Total Ammonia (N) 2020/06/26 111 80 - 120 109 80 - 120 <0.0050 mg/L 15 20

9902129 Dissolved-Low Level Sulphate (SO4) 2020/06/26 104 80 - 120 103 75 - 125 <0.050 mg/L 2.4 20

9902605 Turbidity 2020/06/26 109 80 - 120 <0.10 NTU 3.5 20

9903190 Alkalinity (PP as CaCO3) 2020/06/27 <0.50 mg/L NC 20

9903190 Alkalinity (Total as CaCO3) 2020/06/27 91 80 - 120 <0.50 mg/L NC 20

9903190 Bicarbonate (HCO3) 2020/06/27 <0.50 mg/L NC 20

9903190 Carbonate (CO3) 2020/06/27 <0.50 mg/L NC 20

9903190 Hydroxide (OH) 2020/06/27 <0.50 mg/L NC 20

9903192 pH 2020/06/27 100 97 - 103 0.35 N/A

9903193 Conductivity 2020/06/27 100 90 - 110 <1.0 uS/cm NC 20

9903194 Fluoride (F) 2020/06/27 89 80 - 120 94 80 - 120 <0.010 mg/L NC 20

9904591 Acidity (pH 4.5) 2020/06/29 <1.0 mg/L NC 20

9904591 Acidity (pH 8.3) 2020/06/29 99 80 - 120 <1.0 mg/L NC 20

9904598 Acidity (pH 4.5) 2020/06/29 <1.0 mg/L NC 20

9904598 Acidity (pH 8.3) 2020/06/29 97 80 - 120
1.2, RDL=1.0

(2)
mg/L 16 20

9905010 Conductivity 2020/06/29 101 90 - 110 <1.0 uS/cm 1.7 20

9906950 Total Aluminum (Al) 2020/06/30 103 80 - 120 <0.0030 mg/L

9906950 Total Antimony (Sb) 2020/06/30 94 80 - 120 <0.000020 mg/L

9906950 Total Arsenic (As) 2020/06/30 95 80 - 120 <0.000020 mg/L

9906950 Total Barium (Ba) 2020/06/30 97 80 - 120 <0.000050 mg/L

9906950 Total Beryllium (Be) 2020/06/30 93 80 - 120 <0.000010 mg/L

9906950 Total Bismuth (Bi) 2020/06/30 96 80 - 120 <0.000010 mg/L

9906950 Total Boron (B) 2020/06/30 113 80 - 120 <0.010 mg/L

9906950 Total Cadmium (Cd) 2020/06/30 93 80 - 120 <0.0000050 mg/L

9906950 Total Calcium (Ca) 2020/06/30 105 80 - 120 <0.050 mg/L

9906950 Total Cobalt (Co) 2020/06/30 105 80 - 120 <0.000010 mg/L

9906950 Total Copper (Cu) 2020/06/30 103 80 - 120 <0.00010 mg/L

9906950 Total Iron (Fe) 2020/06/30 110 80 - 120 <0.0050 mg/L

9906950 Total Lead (Pb) 2020/06/30 96 80 - 120 <0.000020 mg/L

9906950 Total Lithium (Li) 2020/06/30 96 80 - 120 <0.00050 mg/L
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9906950 Total Magnesium (Mg) 2020/06/30 114 80 - 120 <0.050 mg/L

9906950 Total Manganese (Mn) 2020/06/30 102 80 - 120 <0.00010 mg/L

9906950 Total Molybdenum (Mo) 2020/06/30 102 80 - 120 <0.000050 mg/L

9906950 Total Nickel (Ni) 2020/06/30 102 80 - 120 <0.00010 mg/L

9906950 Total Potassium (K) 2020/06/30 111 80 - 120 <0.050 mg/L

9906950 Total Selenium (Se) 2020/06/30 89 80 - 120 <0.000040 mg/L

9906950 Total Silicon (Si) 2020/06/30 85 80 - 120 <0.050 mg/L

9906950 Total Silver (Ag) 2020/06/30 96 80 - 120 <0.000010 mg/L

9906950 Total Sodium (Na) 2020/06/30 118 80 - 120 <0.050 mg/L

9906950 Total Strontium (Sr) 2020/06/30 103 80 - 120 <0.000050 mg/L

9906950 Total Sulphur (S) 2020/06/30 103 80 - 120 <0.60 mg/L

9906950 Total Tin (Sn) 2020/06/30 99 80 - 120 <0.00020 mg/L

9906950 Total Titanium (Ti) 2020/06/30 98 80 - 120 <0.0020 mg/L

9906950 Total Uranium (U) 2020/06/30 98 80 - 120 <0.0000050 mg/L

9906950 Total Vanadium (V) 2020/06/30 105 80 - 120 <0.00020 mg/L

9906950 Total Zinc (Zn) 2020/06/30 93 80 - 120 <0.0010 mg/L

9907916 Total Mercury (Hg) 2020/07/02 105 80 - 120 102 80 - 120 <0.0000019 mg/L NC 20

9907919 Dissolved Mercury (Hg) 2020/07/02 101 80 - 120 104 80 - 120 <0.0000019 mg/L NC 20

9907932 Total Mercury (Hg) 2020/07/02 102 80 - 120 103 80 - 120 <0.0000019 mg/L 5.3 20

9907957 Dissolved Phosphorus (P) 2020/07/02 100 80 - 120 97 80 - 120
0.0012,

RDL=0.0010
(3)

mg/L NC 20 98 80 - 120

9907960 Total Phosphorus (P) 2020/07/02 102 80 - 120 97 80 - 120 <0.0010 mg/L 4.2 20 95 80 - 120

9908097 Total Chromium (Cr) 2020/07/02 92 80 - 120 <0.00010 mg/L

9908097 Total Thallium (Tl) 2020/07/02 97 80 - 120 <0.0000020 mg/L

9909324 Total Total Kjeldahl Nitrogen 2020/07/04 103 80 - 120 99 80 - 120 <0.020 (3) mg/L 6.1 20 101 80 - 120

9909510 Dissolved Phosphorus (P) 2020/07/04 94 80 - 120 95 80 - 120
0.0012,

RDL=0.0010
(3)

mg/L 10 20 88 80 - 120

9910066 Total Total Kjeldahl Nitrogen 2020/07/06 89 80 - 120 81 80 - 120 <0.020 mg/L NC 20 91 80 - 120

9910544 Dissolved Chloride (Cl) 2020/07/04 NC 80 - 120 104 80 - 120
0.73,

RDL=0.50 (4)
mg/L 0.64 20

9910787 Total Phosphorus (P) 2020/07/06 103 80 - 120 99 80 - 120 <0.0010 mg/L 9.0 20 93 80 - 120

9910838 Total Organic Carbon (C) 2020/07/05 99 80 - 120 92 80 - 120 <0.20 mg/L 14 20
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9913343 Dissolved Arsenic (As) 2020/06/30 97 80 - 120 <0.000020 mg/L

9913343 Dissolved Boron (B) 2020/06/30 116 80 - 120 <0.0050 mg/L

9913343 Dissolved Calcium (Ca) 2020/06/30 100 80 - 120 <0.010 mg/L

9913343 Dissolved Magnesium (Mg) 2020/06/30 92 80 - 120 <0.0050 mg/L

9913343 Dissolved Potassium (K) 2020/06/30 91 80 - 120 <0.010 mg/L

9913343 Dissolved Silver (Ag) 2020/06/30 86 80 - 120 <0.0000050 mg/L

9913343 Dissolved Sodium (Na) 2020/06/30 93 80 - 120 <0.010 mg/L

9913343 Dissolved Thallium (Tl) 2020/06/30 86 80 - 120 <0.0000020 mg/L

9913343 Dissolved Tin (Sn) 2020/06/30 106 80 - 120 <0.000010 mg/L

9913343 Dissolved Titanium (Ti) 2020/06/30 92 80 - 120 <0.00050 mg/L

9913343 Dissolved Vanadium (V) 2020/06/30 85 80 - 120 <0.000050 mg/L

9913343 Dissolved Zinc (Zn) 2020/06/30 86 80 - 120 <0.00010 mg/L

9913344 Total Tin (Sn) 2020/06/30 105 80 - 120 <0.000010 mg/L

9913344 Total Titanium (Ti) 2020/06/30 90 80 - 120 <0.00050 mg/L

9916039 Radium 226 2020/07/08 87 85 - 115 <0.010 Bq/l

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(2) Method Blank is <2xDL

(3) Method blank <2X RDL.

(4) Method blank <2x RDL
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Dustin Banks, Team Lead, Bioassay

Donald Lai, Lab Coordinator

Robert Allen, Scientific Specialist

Ghayasuddin Khan, M.Sc., P.Chem., QP, Scientific Specialist, Inorganics

Harry (Peng) Liang, Senior Analyst

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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