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May 29, 2025

Mason Mantla

Chair

Wek’éezhii Land and Water Board
#1, 4905 — 48th Street
Yellowknife, NT

X1A 3S3

Dear Mr. Mantla:
RE: W2022L2-0001 — Waste Rock and Ore Management Plan (WROMP) Version 13.1

Burgundy Diamond Mines Limited (Burgundy) is pleased to submit Version 13.1 of the Ekati Diamond Mine
Waste Rock and Ore Storage Management Plan (WROMP) to the Wek’éezhii Land and Water Board (the
Board), in accordance with the Boards’s Decision #2 of the WROMP 13.0 Reasons for Decision (RFD)?:

Decision #2: To require Burgundy to submit Version 13.1 of the WROMP within 90 days of
communication of its decision. Version 13.1 is to include Revisions #1 to 16, and is for Board
approval.

A summary of the revisions made to the WROMP is provided in Table 1: Revision History Table. The
Conformity Table 2 detail how the decision and administrative revisions from the RFD above have been
addressed in Version 13.1.

We trust that this Plan meets the Board's requirements to facilitate a timely approval. Should you have
any questions or require further information, please contact the wundersigned at
Feyi.Adebayo@burgundydiamonds.com or 403.910.1933 ext. 2403, or Tania Robitaille - Environment
Operations Advisor at Tania.Robitaille@burgundydiamonds.com

Sincerely,

Feyi Adebayo
Environment Advisor — Projects and Closure Planning
Burgundy Diamond Mines

! letterhead master
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Table 1. Revision History Table

3,3.14-1, 3.14-2

Figures 3.11-3,
3.11-4,5.2-1,
5.2-2,5.2-3,5.2-
4,5.2-5,5.2-7

Sections 2.4,
2.45,2.4.11,
3.1.1,3.11, 3.14,
5.2.6,6.10,7.1.1,
7.1.2,7.1.3,7.3

Date Section Revisions
March 2024 General Incorporates references to Water Licence W2022L2-
0001
Removes all mention of activities not in compliance
with the Licence
September 2024 General Includes a revision history table
Includes an abbreviations table
Incorporates a consistent operating company name
Include updated terminology for Receiving
Environment and Receiving Water, to align with the
Renewed Water Licence.
Sections 1.3, 2.4, Reflects the changes to the Sable WRSA
24.11,5.21, Incorporates the decisions and revisions requested in
5.2.2,5.2.6,6.10 the Reasons for Decisions for:
7.1.1,7.1.2,73, 0 2022 Three-Year WRSA Seepage Survey
7.7.1,7.7.2 and Report
7.9:3 0 WROMP 12.0
0 Overburden Stockpile Seepage and Runoff —
Request
0 WROMP Seepage Response Framework V1.0.
May 2025 Tables 2.4-2, 2.4- Incorporates the decision #2 and revisions #1-16 of

the WROMP 13.0 Reasons for Decision
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Table 2. Conformity with the WROMP 13.0 Reasons for Decision (Board — February 28, 2025)

WLWB Revision Requirements for WROMP 13.1

Location in WROMP
Version 13.1/Comment

Decision #2 WROMP V13.1
To require Burgundy to submit Version 13.1 of the WROMP within 90 days

of communication of its decision. Version 13.1 is to include Revisions #1 to

16, and is for Board approval.

Revision #1 Section 7.1.1
Version 13.1 of the WROMP is to include a monitoring schedule and the

proposed updates to section 7.1.1, and confirm reporting of monthly WRSA

Seepage Collection Channels monitoring in the Annual Report required as

per Schedule 1, condition 1 (n).

Revision #2 Section 7.1.2
Burgundy to include details regarding how overburden sampling results will

be used and analyzed to determine infiltration rates and assess cover

effectiveness in section 7.1.2.

Revision#3 Section 2.4
Burgundy is to include a table in the main body of the next submission of | Table 2.4-3

the WROMP that includes the geometric characteristics of all WRSAs,
including at minimum, maximum height, average height, overall slope
angle, and footprint.

Revision #4

Burgundy is to revise the text in section 3.1.1 of the WROMP to clarify how
the change in methodology between pre-2020 metals analysis and post-
2020 metals analysis can be accounted for when comparing data from the
different methods.

Section 3.1.1 was revised to
clarify the change in
methodology.

Revision #5 Section 7.3
Burgundy to include the proposed revision in its response to GNWT-ECC

comment 3, in the next WROMP submission.

Revision #6 Table 2.4-2

The general target height for WRSAs be reverted to the original 50 m in the
next WROMP submission.

Revision #7
Burgundy to address the sentence identified in GNWT-ECC comment 7 in
the next WROMP submission.

Section 2.4 - the omitted
phrase “soil berms” has
been added to the sentence.

Revision #8
The data presented in Figure 3.10-2 be finalized and updated in the next
WROMP submission.

The Pigeon HCT data was
incorporated into the site-
wide Effective Neutralization
Potential Investigation
Report (Golder, 2021), which
does not provide standalone
analyses or figures specific to




ASX: BDM

www.burgundy-diamonds.com

Pigeon, for inclusion in the
WROMP.

Revision #9 Figure 5.2-1
Seepage sampling location figures be updated in the next WROMP | Figure 5.2-2
submission, and to include at minimum, seepage sampling locations, flow | Figure 5.2-3
directions, and updated satellite imagery. Figure 5.2-4
Figure 5.2-5
Revision #10 Section 3.14
A summary of recent and historical Coarse Kimberlite Reject geochemistry | Table 3.14-1
data be included with Table 3.14-1 with the next WROMP submission, and | Table 3.14-2
with updated data to be included in future submissions of the WROMP.
Revision #11 Section 7.1.3

The description of the type of snow survey data that will be collected to
support the final cover design of the Point Lake WRSA is to be included in
section 7.1.3 in the next WROMP submission.

Revision #12
Section 2.4.5 is to be updated pertaining to Misery Production History to
reflect up to date history information, in the next WROMP submission.

Section 2.4.5 reflects up-to-
date information

Revision #13

Sections 5.2.6

Text and figures in section 5 and 6 are to be updated to reflect current | Figure 5.2-7
facilities at the Sable WRSA area in the next WROMP submission. Section 6.10
Revision #14 Section 3.11
Section 3.11 be updated to reflect up-to-date Lynx geochemical | Figure 3.11-3
characterization data in the next WROMP submission. Figure 3.11-4

Revision #15

The text regarding the Sable development is to be revised to clarify what till
and overburden at the Sable Development will be available for reclamation,
in the next WROMP submission.

Section 2.4.11 has been
revised to clarify that the
remaining till and
overburden are available for
reclamation use.

Revision #16

Burgundy is to correct the appendix reference in Section 7.1.1 identified in
WLWB staff comment 4 and GNWT-ECC comment 4 in the next WROMP
submission.

Section 7.1.1
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ABBREVIATIONS

Abbreviation Definition

ABA Acid-Base Accounting

ARD Acid Rock Drainage

AP Acid Potential

Burgundy Burgundy Diamond Mines Limited

CaCOs Calcium carbonate

CKR Corse Kimberlite Rejects

CKSA Coarse Kimberlite Rejects Storage Area

CPK Coarse Processed Kimberlite. “Coarse material, as defined in the approved Wastewater
and Processed Kimberlite Management Plan, rejected from the process plan after the
recoverable diamonds have been extracted” as defined in W2022L2-0001.

CPT Cone Penetration Testing

EQC Effluent Quality Criteria

Ekati mine Ekati Diamond Mine

FPK Fine processed kimberlite. “Fine material, as defined in the approved Wastewater and
Processed Kimberlite Management Plan, rejected from the process plant after the
recoverable diamonds have been extracted” as defined in W2022L2-0001

Ga Bilion years of age

ICP-AES Inductively coupled plasma mass spectrometry

ICRP Interim Closure and Reclamation Plan

LLCF Long Lake Containment Facility

Ma Million years of age

ML Metal leaching

MPA Maximum Potential Acidity — refers to the amount of acid that could be generated from the
total sulfur concentration

MUG Misery Underground

NP Neutralization potential

NNP Net Neutralization Potential

Non-PAG Acid consuming / non-potentially acid generating

NP/MPA Neutralization potential ratio

OBSP Overburden Stockpile

PAG Potential acid generating
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PL Point Lake

QA/QC Quality assurance and quality control

RE Receiving Environment means “The natural aquatic environment that received any deposit
or Discharge of Waste, Including Seepage or Minewater, from Project” as defined in the Class
A Water Licence (W2022L2-0001)

RW Receiving Water means “The water in the Receiving Environment that receives any direct or
indirect deposit of Waste from the Project” as defined in Class A Water Licence (W2022L2-
0001)

Seepage “Includes water or Waste that drains through or escapes from any structure designed to
contain, withhold, divert or retain water or Waste, including Waste Rock Storage Areas” as
defined in the Class A Water Licence (W2022L2-0001)

SNP Surveillance Network Program

SoPC Seep of potential concern

SRK SRK Consulting

SUG Sable Underground

TRSP Two Rock Sedimentation Pond

Waste Rock “All unprocessed rock materials that are produced as a result of mining operations” as
defined in the Class A Water Licence (W2022L2-0001)

WLWB Wek'éezhi Land and Water Board

WPKMP Wastewater and Processed Kimberlite Management Plan

WROMP Waste Rock and Ore Storage Management Plan

WRSA Waste rock storage area
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1. INTRODUCTION
1.1 Background

Part H.6 of Water Licence W2022L2-0001 for the Ekati Diamond Mine requires a Waste Rock and Ore
Storage Management Plan (WROMP or Plan). Detailed requirements for the Plan are specified in Schedule
6 Item 2 of the Water Licence.

The various versions of the WROMP describe a series of operational updates to approved or existing
Waste Rock Storage Areas (WRSAs), as follows and in Table 1.1-1:

e WROMP V.6.0July 2016 incorporated the Sable WRSA and addressed the Wek’éezhii Land and Water
Board’s (WLWB, the Board) conditions for approval of V.5.1, and was approved by the WLWB, with
conditions, in its August 31, 2016 Directives and Reasons for Decision.

e WROMP V. 6.1 September 2016 addressed the WLWB’s conditions for approval of V.6.0, and was
approved by the WLWB in its November 8, 2016 letter. It was noted that a Sable WRSA Final Design
Report was required for submission prior to the commencement of construction of the Sable WRSA.

o WROMP V.6.2 December 2016 described changes to the Misery WRSA and was approved by the
WLWB, with conditions, in its February 15, 2017 letter.

e The Sable WRSA Final Design Report prepared by Tetra Tech Canada was submitted in May 2017 for
WLWB approval as per Condition H.3 of the Water Licence and as follow-up to WLWB approval of
WROMP V.6.1.

e WROMP V.7.0 describes changes to the Pigeon WRSA (with accompanying Updated Design Report),
addresses the WLWB’s conditions for approval of V.6.2, and updates language related to the Sable
WRSA.

e WROMP V.7.1 provides statements in the WROMP and the Pigeon WRSA design report to include
WLWB decision on Pigeon WRSA Final Cover Design.

e WROMP V.8.0 reflects the presence of diabase within the Lynx Pit and the use of non-potential acid
generating waste rock materials for construction use.

e WROMP V.9.0 provides the final Sable WRSA design version 2 with a 30 m setback from the Two Rock
Sedimentation Pond (TRSP).

e WROMP V.10.0 includes Misery Underground Project Development, revision to section 7.0;
verification, monitoring and reporting, screening criteria and to the rock types and proposed
monitoring of Lynx WRSA, and the Lynx diabase risk mitigation program

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1
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e WROMP V10.1 provides revisions requested in WROMP V.10.0 Reasons for Decision including
clarifying that there are some uncertainties in the characterization of diabase, and that only granite
and Lynx diabase have been approved for use in construction and other requirements related to
diabase.

e WROMP V11.0 includes the Seepage response Framework and provides revisions requested in
WROMP V.10.1 Reasons for Decision including to clearly state that only Lynx diabase can be used in
the same manner as granite at the Ekati site and trigger for additional seepage sampling of placed
construction material beyond the minimum two spring and two fall events.

e WROMP V11.1 removes the Seepage Response Framework and proposes seepage management
consistent with Water Licence W2020L2-0004 requirements. Revisions requested in WROMP V11.0
Reasons for Decision are provided.

e WROMP V12.0incorporates the Point Lake WRSA and Overburden Stockpile and addresses the Board'’s
conditions for approval of WROMP V11.1.

e WROMP V12.1 incorporates references to Water Licence W20221L2-0001 and removes all mention
of activities not in compliance with the Licence.

e WROMP V13.0 incorporates the decisions and revisions requested in the Reasons for Decisions for
WROMP 12.0, the 2022 Three-Year WRSA Seepage Program, Overburden Stockpile Seepage and
Runoff Request, and the Seepage Response Framework V1.0. Additionally, it includes an
abbreviations table and reflects the changes to the Sable WRSA.

e WROMP V13.1 provides revisions requested in WROMP V13.0 Reasons for Decision.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1
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Table 1.1-1 Previous Versions of the Plan

Report Title Year Areas Covered

\Waste Rock and Ore [2000 - Version 1 Panda, Koala, Koala North, Misery, Fox

storage  Management (revised 2001 - Version

Plan

2)

Addendum #1 Waste (2002 Fox pipe

Rock and Ore Storage

Management Plan

[Addendum #2 Beartooth (2003 Beartooth Pipe

Pipe Waste Rock and Ore

Storage Management

Plan

[Addendum #3 Expansion 2007 Panda/Koala

of the Panda/Koala

\WRSA

Addendum #4 Misery 2010 Misery

\Waste Rock Storage Area

Modification

Version 3.0 2011 Incorporate relevant aspects of the subsequently eliminated
Geochemical Characterization and Metal Leaching (ML)
Management Plan, 2007

Version 4.0 2014 Pigeon Amendment

Version 4.1 2014 IAddresses other requests and directives provided in WLWB's
approval of Version 4.0

Version 5.0 2015 Lynx Amendment

Version 5.1 2015 IAddresses review comments received on V.5.0

Version 6.0 2016 Sable Amendment, and addresses directives provided in
\WLWB'’s approval of Version 5.1

Version 6.1 2016 IAddresses directives provided in WLWB’s approval of Version
6.0

\Version 6.2 2016 Misery Amendment

Version 7.0 2017 Pigeon Amendment, addresses directives provided in WLWB's
approval of Version 6.2

Version 7.1 2017 Updated WROMP and Pigeon WRSA design report to include
\WLWB decision on Pigeon WRSA Final Cover Design

Version 8.0 2018 Lynx diabase update and waste rock material construction use
update

Version 9.0 2018 Sable WRSA design version 2.0 with a 30 m setback from the
ITwo Rock Sedimentation Pond (TRSP)

Version 10.0 2018 Misery Underground Development; Revision to section 7.0;

\verification, monitoring and reporting, screening criteria; Lynx
diabase risk mitigation program; Proposed monitoring for Lynx

WRSA
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IAreas Covered

Revisions requested in WROMP V.10.0 Reasons for Decision
including: clarifying that there is some uncertainties in the
characterization of diabase, and that only granite and Lynx
diabase has been approved for use in construction and other
requirements related to diabase.

Seepage Response Framework and revisions requested in
WROMP V.10.1 including to clearly state that only Lynx diabase
can be used in the same manner as granite at the Ekati site and
trigger for additional seepage sampling of placed construction
material beyond the minimum two spring and two fall events.

Removal of the Seepage Response Framework and proposes
seepage management consistent with Water Licence W2020L2-
0004 requirements.

Incorporates Point Lake WRSA and Overburden Stockpile and
appends the approved Point Lake WRSA Design Plan; addresses
the Board’s conditions for approval of WROMP V.11.1.

Incorporates the required updates of Water Licence W2022L2-
0001. Removal of activities stated that are not in compliance
with the licence as directed by WROMP Revision #1 by the
WLWB in the Reason for Decision on March 1%t 2024,

Incorporates the required updates of Reasons for Decision of
WROMP V12.0 for The Point Lake Development, Seepage
Response Framework, and other topics pertaining to waste rock
and seepage management.

Report Title Year
Version 10.1 2019
Version 11.0 2020
Version 11.1 2022
Version 12.0 2023
Version 12.1 2024
Version 13.0 2024
Version 13.1 2025

Revisions requested in WROMP 13.0 Reasons for Decision
within 90days of communication of its decision including; Point
Lake Development WRSA Seepage Collection Channels
Monitoring, Waste Rock Pile Characteristic, Trace Metal
Analyses  Methods and basic revisions per the
recommendations received during WROMP V12.0 public

review.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1
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1.2 Plan Alignment with Requirements

Table 1.2-1 correlates the Plan with the Water License requirements.

Table 1.2-1 Alignment with Water License Requirements

\Water Licence Requirement Per Schedule 6 Item 2

Location in WROMP

IARD Characterization

(a) characterization of the rock types
(b) representative sampling and testing

(c) assessment of potential for ARD/ML

S.3, Appendix A

(d) predicted loadings and/or impacts

S.5

(e) geochemical characterization for reclamation

see note

(f) Description of the process to be used to regularly assess and revise the plans based on
ongoing data collection through this program or through the attached Surveillance Network
Program, the Aquatic Effects Monitoring, Seepage Surveys, or other environmental
monitoring programs

S.3

\Waste Rock and Ore Storage Management

(g) Schedule of ore stockpiling, and Coarse Processed Kimberlite and Waste Rock production
by rock type, tonnage, and destination over the term of this Licence

S.2

(h) Complete description, including site maps to scale, of each proposed ore and Waste Rock
Storage Area

S.2 and S.6

(i) Detailed descriptions of the different types of Solid Waste disposed of and the locations for
the disposal of solid Waste and Sewage sludge within the Waste Rock Storage Area

S.6

(j) An identification of all potential sources of Seepage for each Waste Rock Storage Area and
the distance to the downstream Receiving Water;

S.5and S.6

(k) Detailed proposals for management of Seepage, including water quality monitoring,
collection, treatment, re-routing, final disposal, and for incorporating the studies and plans
developed under Part H, Condition 6 of this Licence;

S.7

(1) Detailed Construction Plans and drainage management for Waste Rock Storage Areas used
for containment of the Misery schist, Point Lake metasediment, and other Waste Rock types
that may be identified as problematic through Acid/Alkaline Rock Drainage

testing, including contingency plans for controlling runoff and Seepage water chemistry;

S.6

(m) Temperature analysis of all Waste Rock Storage Areas having acid/alkaline potential to
include the effect of oxidation reactions on predicted Acid/Alkaline Rock Drainage generation
rates;

S.4

(n) Detailed descriptions of how Seepage surveys will be carried out to meet the requirements
of Part H, Condition 9;

S.7, Appendix B

(o) For the Point Lake, Sable, Pigeon, and Misery pits, a description of the geochemical criteria  [S.3 and S.6
for the management and placement of potentially ARD Waste Rock and hydrocarbon
contaminated materials within the Waste Rock Storage Areas. This shall include a section

describing the process for segregation of the various rock types;

(p) A description of confirmatory process and field inspection program to verify pegmatite [S.7.3

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1
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\Water Licence Requirement Per Schedule 6 Item 2

Location in WROMP

volumes in the Point Lake Waste Rock Pit and Storage Area;

(g) A description for testing that will be conducted if pegmatite volumes are greater than 5%
of the Point Lake Waste rock;

S.7.3

(r) A description of a procedure to be implemented during Point Lake open pit operations to
identify, using operational monitoring data, a sample of Point Lake metasediment that
contains 95th percentile concentrations of solid phase and leachate constituents, and a
description of humidity cell test and other test and reporting procedures for that sample;

S.7.3

(s) Description of adaptive management processes that systematically link monitoring results
to management activities and allow management activities to be developed adaptively, in
response to changes in the environment;

S.7

(t) Characterization and rationale for validating or altering the approved overburden
monitoring program approach with respect to the Point Lake Project; and

S.7.3

(u) a summary of rock, soil and granular materials that may be used for site Construction and
reclamation based on geochemical characterization.

S.6.3, Appendix A

(v) A WRSA Seepage Response Framework that includes a description of the link between the
results of WRSA Seepage surveys to those actions necessary to ensure that Project-related
effects on the Receiving Environment remain within an acceptable range

See note

Note: As with previous versions of this Plan, a geochemical characterization of material to be used for reclamation (Schedule 6

Item 2(e) is provided separately through the Interim Closure and Reclamation Plan.
Item 2(v) will be addressed after the approval of the Seepage Response Framework.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1
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1.3 Changes in Version 13.1

Table 1.3-1 Primary Changes for WROMP Version 13.1

Location Change Rationale

Section 7.1.1 Include a monitoring schedule of WRSA Seepage Collection [Revision #1 — WROMP V13.0
Channels and reporting in the Annual Report

Section 7.1.2 [Additional details regarding how the OVBSP sampling results |Revision #2 — WROMP V13.0
will be used and analyzed to determine the infiltration rates

Section 2.4 [Addition of Table of Geometric characteristics Revision #3 — WROMP V13.0

Table 2.4-3

Section 3.1.1 Revision of paragraph to clarify how different methods |Revision #4 —WROMP V13.0
between pre-2020 and post-2020 metals analyses can be
compared

Section 7.3 [Additional details on the purpose of waste rock placement |Revision #5—-WROMP V13.0
chemistry monitoring program.

Table 2.4-2 Reversion to the original 50m target height for WRSAs Revision #6 — WROMP V13.0

Section 2.4 [Addition of “soil berms” to complete the sentence Revision #7 — WROMP V13.0

Figure 5.2-1 Updated Seepage sampling locations Revision #9 — WROMP V13.0

Figure 5.2-2

Figure 5.2-3

Figure 5.2-4

Figure 5.2-5

Section 3.14 Updated geochemistry data and tables for the Coarse |Revision #10—-WROMP V13.0

Table 3.14-1 Kimberlite Reject and Misery Underground

Table 3.14-2

Table 3.7-3

Table 3.7-4

Section 7.1.3 Updated description of the type of snow survey data that will |Revision #11 — WROMP V13.0
be collected to support the final cover design of the Point Lake
\WRSA added

Section 2.4.5 Updated to include proper dates for Misery development |Revision #12 — WROMP V13.0
history

Sections 5.2.6 Updated text and figures to reflect current facilities at the |Revision #13 — WROMP V13.0

Figure 5.2-7 Sable WRSA

Section 6.10

Section 3.11 Include data for Lynx geochemical characterization Revision #14 — WROMP V13.0

Figure 3.11-3

Figure 3.11-4

Section 2.4.11 Revision of Sable development to clarify that till and [Revision #15—-WROMP V13.0
overburden will be available for reclamation

Section 7.1.1 Correction of Appendix reference Revision #16 — WROMP V13.0

Note: Incidental editorial or informational updates may also be incorporated into new versions of the Plan, but not warranting identification

in Table 1.3-1.
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2. SITE DESCRIPTION

2.1 Introduction

The Ekati Diamond Mine is in the Northwest Territories approximately 300 km northeast of Yellowknife
(Figure 2.1-1). The mine officially opened in October 1998. Mining activities are complete in eight
development areas (Panda, Beartooth, Fox, Koala, Koala North, Misery open pit, Lynx, and Pigeon) and
four remain as part of the planned mining activities to 2029 (Sable, Sable Underground, Misery
underground, and Point Lake). This Plan will be amended to incorporate approved future developments.
A list of the completed and planned mine components and the corresponding waste rock storage areas
(WRSA) is provided in Table 2.1-1.

Table 2.1-1 Planned and Completed Mining Activities and WRSAs

Open Pits Underground \Waste Rock Storage Areas

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 (underway) Misery
Pigeon (completed) None Planned Pigeon
Lynx (completed) None Planned Lynx
Sable (underway) Planned Sable
Point Lake (underway) None Planned Point Lake
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Figure 2.1-1 Location of the Ekati Diamond Mine and Kimberlite Pipes
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2.2 Topography and Geomorphology

The Ekati Diamond Mine is located north of the tree line within the sub-Arctic tundra of the Lac de Gras
watershed. The mine lies within the zone of continuous permafrost with a seasonal shallow active layer.
The original topography and geomorphology of each of the mined areas is described in previous WROMPs
and addendums (BHP 2000, 2002, 2003). Prior to mining, each of the kimberlite pipes was covered by a
lake which was subsequently drained to allow mining development. Where possible, lake sediments,
glacial sediments and topsoil were removed and stored for possible use during reclamation. The current
topography and geomorphology reflect a mined and natural landscape with waste rock storage areas, pit
developments and infrastructure surrounded by tundra. The surrounding landscape has low to moderate
relief with low-lying muskeg and swamp interspersed with moderately sloping rounded hills. This is
intersected by numerous lakes and patchy rock outcrops. Rare rock escarpments and ravines are also
present. Glacial deposits are common including tills, moraines, kames, eskers and significant boulder
fields.

2.3 Site Geology

The Ekati Diamond Mine is located within the central portion of the Archean Slave Structural Province.
The geology of the Ekati claim block is illustrated in Figure 2.3-1. The detailed kimberlite pipe geology is
described in Appendix A while the site geology is summarized here.

The following rock types are present on the property, in order of decreasing age (based on geological time
scales of millions (Ma) and billions (Ga) of years):

e 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 underwater;

e 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;

e 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

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

Figure 2.3-2 provides a schematic diagram for a typical vertical cross section of an Ekati kimberlite pipe.

The composition of these rocks is predictable regionally and locally across the property. The rock units at
the Ekati mine 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. This contrasts sharply with the formation of metal
and gold ore deposits which typically result from circulation of hot water through the rock and often
results in alteration of the host rocks adjacent to the ore body and can later result in generation of acidic
runoff when exposed to the atmosphere.
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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%
for granite and 0.1% for diabase. Metasediments contain low concentrations (average 0.2%) 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%) of fine-grained disseminated pyrite, and has abundant associated
carbonate (i.e., calcite).

Overall, the country rocks and subsequently the waste rock are geochemically non-reactive or have low
reactivity.
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Figure 2.3-1 Geology of the Ekati Claim Block

Figure 2.3-2 Typical Section of Kimberlite Pipe and Mine Workings
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2.4 Approved Mining Activities and Storage Areas

Waste materials from open pit and underground mining are placed in WRSAs located adjacent to open pit
operations. The WRSAs also contain and store other materials including coarse kimberlite rejects,
kimberlite stockpiles, lake sediments, glacial tills, and landfill material. Salvage topsoil as well as co-mixed
lake sediments/glacial till have also been stockpiled adjacent to WRSAs. There are currently seven
separate WRSAs constructed at the Ekati mine (Panda/Koala/Beartooth, Pigeon, Fox, Misery, Lynx, Sable,
Point Lake including the Point Lake Overburden Stockpile).

The WRSAs at the Ekati mine are all designed and constructed to meet the following primary objectives:

° To be inherently physically stable structures, both during mine operations and in the long term;

° Designed as permanent structures to remain after mining is completed;
° Constructed to promote permafrost aggradation; and
° Designed to achieve a reasonable balance between surface footprint and height.

Waste Rock Storage Areas at the Ekati mine are constructed to minimize the risk of runoff originating from
them and to encourage permafrost formation. As the Ekati mine is located within the climate zone of
continuous permafrost, water infiltrating the WRSAs becomes trapped in the waste rock as ice when it
encounters sub-freezing internal temperatures. Leaching from waste rock is thus limited to the outer
surface of the waste rock (i.e., active layer) where water produced by melting of seasonal surficial ice and
snow runs over the trapped ice surface.

The following is a list of generic features that are incorporated into the design of WRSAs at the Ekati mine:

° Construction of a basal layer of approved construction materials over the tundra to encourage
permafrost into the base of the waste rock and limit contact of potentially reactive waste rock
(i.e., metasediment) with surface flow over tundra soils, which can be naturally acidic;

° WRSA geometry (i.e., lift height, setback and slope angles) that achieve long-term physical
stability requirements;

° Encapsulation of potentially reactive materials (e.g., metasediment) within a cover of approved
reclamation materials where beneficial to achieving closure water quality criteria;

° Consideration of the potential need for and nature of rock and/or soil berms in the toe area of a
WRSA as means of achieving water quality objectives;

° Consideration of construction of soil berms in selected areas where appropriate (or drainage
gullies) to limit runoff of water from the waste rock; and

° Setbacks from the receiving water bodies as a mitigation measure to allow for attenuation of
drainage by tundra soils and to create opportunities for potential implementation of adaptive
management contingencies that may be developed in future (as described in Section 7.5)
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Application of the above features depends on the specific geochemical characteristics of the waste rock
in combination with site-specific considerations such as topographical features and proximity to the
Receiving Environment and Receiving Water.

The following sections describe the mining activities for each kimberlite pipe and the associated WRSAs.
The quantity of waste rock removed from each pipe is summarized in Table 2.4-1. The general design
criteria of the WRSAs are shown in Table 2.3. Note that site-specific variations to the general design
criteria shown in Table 2.4-2 may be developed from time to time where appropriate. The geometric
characteristics of the waste rock and coarse kimberlite reject storage areas are described in Table 2.4 3.
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Table 2.4-1 Waste Rock Tonnages Mined

Geological Unit Million Tonnes Mined — through September 2024

Panda Koala Koala N Beartooth Misery Fox Pigeon Lynx Sable Point Lake
Surficial Material 8.6 9.8 0.1 2.0 3.0 7.2 4.4 0.2 1.68 0.783
Granite - pit 75.5 61.5 2.9 28.6 49.4 110.6 na 9.1 81.527 na
Granite - underground 4.9 1.0 0.7 na 0.6269 na na na na na
\Waste Kimberlite 0 0 0 0 0.8 28.2 0.1 na 0.0041 0
Metasediments 0 0 0 0 40.8 0 na na 0 0.839
Diabase 0 0 0 0 3.2 2.8 na 0.99 1.20 0
Mixed granite,
metasediment & diabase” na na na na na na 41.9 na na na

1: The material mined from Pigeon pit is mixed metasediment, granite and diabase, which will be managed as PAG material.

Table 2.4-2 General Design Criteria of Waste Rock Storage Areas

Design Parameter Unit General Criteria*
Ramp Gradient % 8-10

Road Width m 30 - 32

Distance from high water marks m 100

[Angle of repose degrees 35-37

Dump lift heights m \Variable, typ 10-20
Maximum overall height above underlying tundra m Target 50

Overall slope angle degrees Variable, typ 18 - 28

Notes: m = metre; % = percent
* Design criteria are developed individually for each WRSA dependent on site-specific condition



Table 2.4-3

Geometric Characteristics of Ekati WRSAs

WRSAS Final Maximum Current Maximum Overall Slope Angle Final Design
Design Height (m) Height (m) (%)* Footprint (ha)
Misery 65 65 34 109
Point Lake Rock Pile 48 15 37 69
Overburden Stockpile 40 8 37 27
Sable West WRSA 65 50 29 72
South WRSA 60 50 34 93
West WRSA 42 20 33 17
Pigeon 70 58 28 80
Fox 50 50 10 320
Lynx 35 32 30 32
Panda/Koala/Beartooth 50 40 37 341
Coarse Kimberlite Reject Storage Area 50 40 20 115

WRSA heights are calculated from the average tundra elevation adjacent to the respective WRSA

*Calculated from Ekati Mine Technical Services’ Survey Data
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2.4.1 Panda/Koala/Beartooth Production History

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. The first exploration drift at
Koala underground was in 2005. Underground production from Koala began in 2007 and was completed
in 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. The
tonnages produced from each kimberlite pipe are summarized by rock type in Table 2.4-1.

2.4.2 Panda/Koala/Beartooth Waste Rock Storage Area

Waste materials from the Panda, Koala, Koala North, and Beartooth open pits, and the Panda and Koala
underground developments are stored together in the waste rock storage area close to the main camp.
This WRSA also contains several other waste management facilities including the Coarse Kimberlite Reject
Storage Area and the Koala and Beartooth Topsoil Storage Areas. These facilities are discussed below. The
total area covered by the Panda/Koala/ Beartooth WRSA (defined as the constructed perimeter berms
and all enclosed land, including the uncovered tundra) is 4,281,000 m2. The maximum elevation of the
WRSA is 520 m above sea level (MASL), 40 m above the local average tundra elevation of 480 MASL. The
footprint of the WRSA is shown in Figure 2.4-1.

Waste rock from the Panda, Koala, Koala North, and Beartooth developments consist primarily of biotite
granite with minor quantities of kimberlite from rock near the waste/ore geological contact (estimated to
be less than 3% of the total waste rock quantity). Beartooth waste rock also includes incidental minor
qguantities of metasediments (<0.1% of total Beartooth waste rock). Construction of the
Panda/Koala/Beartooth WRSA is complete except for on-going placement of coarse kimberlite rejects.

Coarse Kimberlite Reject Storage Area

The Coarse Kimberlite Reject Storage Area (CKRSA) has received material from the Process Plant since
1998. The CKRSA contains processed kimberlite from all pipes mined to date at the Ekati mine. The Coarse
Kimberlite Rejects (CKR), or Coarse Processed Kimberlite (CPK), 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 in the range of 0.5 to 25 mm diameter. Finer material (<0.5 mm)
washed from the kimberlite ore during processing (Fine Processed Kimberlite - FPK) is discharged as a
slurry to the Long Lake Containment Facility (LLCF).

The initial development of the CKRSA occurred prior to the identification, based on site-specific
monitoring data, that interaction of kimberlite materials with the naturally acidic tundra soils can result
in low pH waters resembling acid rock drainage with high solute concentrations, despite the high
neutralization potential within the CKR (SRK 2001; Day et al. 2003). As such, early portions of the CKRSA
were not built with an underlying granite pad. Subsequently, a granite shell was constructed around the
outer edges of the CKRSA to ensure that the CKR remained in permanently frozen portions of the pile.
Further expansions of the CKRSA were constructed with a pre-laid granite pad.
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Lake Deposits and Glacial Tills

The Panda/Koala Lake Deposits and Glacial till Storage Area (Figure 2.4-1) contains lake-bottom sediments
and overburden tills excavated during the development of the Panda and Koala North Pits (estimated
volume of 20.5 million tonnes) for use during reclamation. This material is mixed to a limited degree with
waste rock during transportation. Koala and Beartooth lake sediments were also mixed with waste rock

in the western portions of the WRSA.
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Figure 2.4-1 Panda/Koala/Beartooth WRSA Material Locations
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Salvaged Topsoil

Topsoil, salvaged from the original Koala Lake perimeter has been stockpiled north of the Panda/Koala
WRSA. Topsoil from the Beartooth Lake perimeter has been stockpiled on the east end of the WRSA.

Operations Landfill

The Main Camp solid waste landfill was commissioned in July 1998 and is located on the western side of
the Panda/Koala/Beartooth WRSA (Figure 2.4-1). The landfill is an approved facility (under the 1995
Environmental Impact Statement [EIS]) and its operation is inspected regularly. The landfill is used for the
disposal of inert non-hazardous wastes (metal, cement, etc.) generated as part of the operation of the
mine.

Contaminated Snow Containment Facility

The Contaminated Snow/Ice Containment Facility (CSCF) was constructed in 2004 on the CKRSA on the
western side of the WRSA (Figure 2.4-1). The CSCF is an approved facility (under the 1995 EIS) and its
operationis inspected regularly. The

CSCFisabermedandlined engineered facility designed for the containment of hydrocarbon-impacted snow
and ice that are generated as a result of operational spills (diesel, glycol, gasoline, kerosene, jet fuels,
hydraulic oil, transmission fluid and lube oil). Following the spring melt, the hydrocarbon contaminated
sheen floating on the surface of the water is physically removed. The remaining water is sampled and
tested for hydrocarbons prior to disposal into Cell B of the LLCF.

Landfarm

The landfarm was constructed in 1998 and is a lined engineered facility designed with a leachate collection
system and side berms to control runoff. The landfarm is an approved facility (under the 1995 EIS) and its
operation is inspected regularly. The landfarm is utilized for the management of hydrocarbon-impacted
soil generated at the site as a result of operational spills (diesel, glycol, gasoline, kerosene, jet fuels,
hydraulic oil, transmission fluid and lube oil). Hydrocarbon impacted soils with average particle sizes of
less than 4 cm are bio-remediated at the landfarm facility. The landfarm may also be used as secure
temporary storage for hydrocarbon-impacted material which is unsuitable for bio-remediation, prior to
these materials being sent offsite for disposal.

Zone S

Zone S is a management facility designed to accept hydrocarbon impacted materials greater than 4cm in
diameter. Zone S locations accept large diameter Run of Mine (ROM) material contaminated with
hydrocarbons. This waste stream is usually generated through open pit mining process when equipment
failures cause spills of hydrocarbons to contaminate blast rock as it is being excavated. Larger diameter
hydrocarbon contaminated materials in Zone S are not treated and will become part of the waste rock
pile capped at the end of the mine life as described in the Interim Closure and Reclamation Plan. Solid
Waste sewage is also deposited in Zone S of the Panda/Koala Waste Rock Storage Area.

Sump Water Disposal Area

The Sump Water Disposal Area (SWDA; also known as the Racetrack) was closed in September 2006. It is
located within the footprint of the CKRSA and was designated for the disposal of excess water that had
been decanted from the landfarm, CSCF, truck shop sumps and collection ponds or other sources of mine
water. Mine water includes runoff from facilities associated with the mine operation and all water or
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waste pumped or flowing out of any open pit or underground mine. Seepage flowed from the SWDA to
the LLCF. All wastewater that formerly discharged to the SWDA now goes directly to Cell B of the LLCF.

2.4.3 Fox Production History

The Fox pipe is the largest of the mining development pipes (17 ha at surface; Figure 2.4-2) and is located
approximately 15 km southwest of the main camp. The Fox pipe was developed by open pit mining
methods. Development began in 2002 with mine production starting late in 2005 and was completed in
spring 2014. The quantities of various rock units that have been removed from the Fox Pit are provided
in Table 2.4-1. Kimberlite ore from Fox Pit was hauled to the main process plant. Coarse kimberlite rejects
from Fox were placed within the existing Panda/Koala/Beartooth CKRSA.

2.4.4 Fox Waste Rock Storage Area

The Fox WRSA covers the western, southern and eastern areas immediately adjacent to the pit. The Fox
WRSA is the repository for all waste rock from the Fox Pit. The total area covered by the Fox WRSA (defined
as the constructed perimeter berms and all enclosed land including the uncovered tundra) is 3,830,000
m2. The maximum elevation of the WRSA is 510 MASL, 50 m above the local average tundra elevation of
460 MASL. The footprint of the Fox WRSA is shown on Figure 2.4-2.

The Fox WRSA consists of granite co-disposed with minor diabase, lake-bottom sediments and till. Waste
kimberlite is segregated and located within the Fox WRSA in a south-central location and along the
northwest side (Figure 2.4-2). Granite pads were pre-laid to avoid direct contact of waste kimberlite with
tundra water and to promote freezing in the pile. All the waste kimberlite within the WRSA is surrounded
by an extensive (approx.40 m thick) granite zone. Berms were constructed in select areas around and
downgradient of the WRSA during the fall and winter of 2003/2004 to enhance the attenuation of WRSA
seepage flow towards Receiving Environment. Limited topsoil from the perimeter of Fox Lake was
salvaged for future reclamation efforts during pre-stripping in 2003. This material has been stored north
of the Fox pit (Figure 2.4-2).

Similar to the Panda/Koala/Beartooth WRSA the Fox WRSA has a Zone S (Figure 2.4-2) where hydrocarbon
impacted soils and rock with average particle sizes of greater than 4 cm are not treated and become part
of the waste rock pile capped at the end of the mine life as described in the Interim Closure and
Reclamation plan. Further details on Zone S design can be found in Section 2.4.2. Construction of the Fox
WRSA is complete.
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Figure 2.4-2

Fox WRSA Material Locations
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2.4.5 Misery Production History

The Misery pipe is located approximately 30 km southeast of the main camp, close to Lac de Gras. Stripping
of the Misery Pit and construction of the WRSA was initiated in 2000 with mine production occurring from
2001 to 2005 by open pit methods. Open pit mining resumed in 2012 as a push-back of the initial open pit
and has been completed in 2018.

The Misery Underground (MUG) Project includes underground development started in April 2018,
followed by kimberlite mining in early 2019. Additional development occurred until 2021, and kimberlite
mining is ongoing. All waste generated from the underground will be hauled to surface (via the main access
ramp) for disposal in the designated areas of the Misery WRSA or for utilization as a construction material.

Major facilities in the Misery area include the Misery Pit, the Misery WRSA, the Temporary Kimberlite
Storage Area, and Misery Camp. Table 2.4-1 provides the quantities of various rock units that have been
removed from the Misery Pit. The maximum WRSA elevation is 515 MASL, which is approximately 65 m
above the local average tundra elevation of 450 MASL. The total area to be covered by the Misery WRSA
is 1.4 Mm?2.

2.4.6 Misery Waste Rock Storage Area

Waste materials from the Misery Open Pit and the MUG development and operations are stored at the
Misery WRSA. The Misery WRSA is constructed to encapsulate all potentially acid generating (PAG)
metasediments within the permanently frozen portions of the pile. Methods used include alternating
layers of potentially reactive metasediments (10 m thick) and non-reactive granite and diabase (5 m thick).
Afinal 5 m thick granite and diabase cap was placed over the interim storage area in May and June of 2005
and will be placed over the final WRSA upon completion. A cover thickness of 5 m (granite and diabase)
has been demonstrated as appropriate to maintain the active freeze/thaw zone within the upper granite
and diabase layer to minimize potential oxidation within the metasediments. The current footprint of the
completed Misery WRSA is shown in Figure 2.4-3. The final top surface of the Misery WRSA is planned to
be at two elevations, 500 m and 515 m (Figure 2.4-4). The partial upper lift reflects the quantity of waste
rock that is currently scheduled to be mined, with the ‘extra’ space available as contingency.

An estimated total of 530,000 wet metric tonnes of waste rock is expected to be generated from the
Misery underground development. This includes 430,000 wet metric tonnes of granite waste rock from
the lateral and vertical developments which includes an allowance for the additional cutouts required for
safety bays and electrical rooms. During the Sublevel Retreat underground mining method, an additional
100,000 wet metric tonnes of waste rock from the contact zone between the host bedrock and the
kimberlite pipe are expected to be mined out (dilution). Based on the geology of the area, it is estimated
that 50% of this will be non-reactive granite and diabase materials and 50% could be metasedimentary
waste rock. This material will be hauled up with the kimberlite ore and sorted at the Misery kimberlite ore
transfer pad. The added schist tonnage of 50,000 tonnes from the MUG Project represents approximately
1% of the schist tonnage (5 million tonnes) allocated for the final 515 m lift at the Misery WRSA. Burgundy
has confirmed with mine planning that this small amount of schist can be accommodated within the
allocated contingency for the 515 m lift design and hence will not require any changes to approved final
design footprint as shown in Figure 2.4-4. Processed kimberlite from Misery is managed according to the
approved Wastewater and Processed Kimberlite Management Plan (WPKMP).

The north end of the Misery WRSA contains a till and lake sediment storage area (Figure 2.4-3), where

approximately three million tonnes of material stripped from the Misery Pit and salvaged from the
construction of the King Pond Dam are being stored for possible future reclamation use.
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A landfill at the Misery site (Figure 2.4-3) was commissioned in August 2001 and is located north of the
Misery Pit within the footprint of the Misery WRSA. When mining was suspended at Misery, the landfill
was covered with a granite and diabase cap. The landfill is not currently in operation. Materials placed
within this facility were the same as those disposed of within the Panda/Koala/Beartooth Landfill.

Similar to the Panda/Koala/Beartooth WRSA and Fox WRSA, Misery WRSA also has a Zone S where
hydrocarbon impacted soils and rock with average particle sizes of greater than 4 cm are not treated and
become part of the waste rock pile capped at the end of the mine life as described in the Interim Closure
and Reclamation Plan. Further details on Zone S design can be found in Section 2.4.2.
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Figure 2.4-3

Current Status of Misery Site
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Figure 2.4-4

Final Misery WRSA Design Layout
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2.4.7 Pigeon Production History

From January to April 2010, the Pigeon trial pit was excavated for bulk sampling of kimberlite and excess
overburden placed in the Panda/Koala/Beartooth waste rock storage area (Figure 2.4-1). The kimberlite
was processed in the process plant. Open pit construction at Pigeon began in 2014 with stripping of the
open pit area completed during summer of 2015. Table 2.4-1 Waste Rock Tonnages Mined provides the
guantities of various rock units that have been removed from the Pigeon Pit. Mining at Pigeon Open Pit
was completed in 2022 with waste material removed and placed in the appropriate storage areas in
accordance with the Design Plan described in Section 6.

2.4.8 Pigeon Waste Rock Storage Area

From January to April 2010, the Pigeon trial pit was excavated for bulk sampling of kimberlite. No waste
rock was removed but overburden material was removed totaling 829,568 tonnes. The excavated
overburden was stockpiled locally to the extent possible within the test pit catchment area and excess
overburden placed in the Panda/Koala/Beartooth WRSA (Figure 2.4-1). The kimberlite was processed in
the process plant.

Stripping of the open pit area was completed during summer 2015. Mining at Pigeon Open Pit was
completed in 2022 with waste material being removed and placed in appropriate storage areas in
accordance with the Design Plan described in Section 6. The inter-banded occurrence of the geological
contact between granite and metasediment in the Pigeon open pit precluded the mining of granite
separately at an operational scale. Therefore, for waste rock management purposes, all the mixed granite
and metasediment waste rock was managed as if it were PAG material. This approach provides a
conservative element to the long-term performance of the Pigeon WRSA since the geochemical
characterization shows that a granite/metasediment mixture in the range of 30-70% metasediment can
be classified as NAG (i.e., non-acid generating). Additionally, the inclusion of granite within the mixed
materials provides coarser and harder particles that can be expected to enhance permafrost aggradation
into the WRSA by maintaining physical conditions that are more favorable to heat transfer.

The Pigeon WRSA Design Plan initially provided capacity for 13,445,000 m? of waste rock. The Design Plan
was subsequently updated to incorporate an additional 11,500,000 m3 of waste rock, for an aggregate
containment volume of 24,945,000 m3. The Updated Design Report as prepared by Tetra Tech Canada is
provided as Appendix C of this document. The Design Report reports on the physical stability and thermal
analyses of the WRSA as required by the Ekati Mine Water Licence. The Pigeon site plan showing the final
design layout of the WRSA during operations is (Figure 2.4-5).

A design for a closure cover was provided in the WRSA Design Report; however, the final cover design for
the Pigeon WRSA is not approved. The final cover design will be determined through the closure planning
process or an update to the WROMP for Board approval. See Board's September 22, 2017 Reasons for
Decisions on the Pigeon WRSA Design Report and WROMP Version 7.0 for more information.

Temporary Kimberlite Ore Storage Areas were used to stockpile kimberlite ore prior to hauling to the main
camp for processing. A kimberlite ore storage area was developed on a granite pad in the area southeast
of the open pit near the haul road. The pad will be reclaimed according to the established methods
described in the Interim Closure and Reclamation Plan. All kimberlites will be removed for processing and
the surface of the frozen granite pad will be ripped to encourage natural vegetation
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Figure 2.4-5 Pigeon Site Plan Showing Design Pigeon WRSA Footprint for Operations

2.4.9 Lynx Waste Rock Storage Area

Waste rock excavated from the Lynx Pit is predominantly granite with limited amounts of diabase and
negligible amount of gneiss. Waste rock not used for construction of pads or roads has been placed on the
Lynx WRSA, a rectangular pile that is approximately 625 m long and 565 m wide. The final volume of rock
in the WRSA is 4,780,876 m3.

The waste rock pile is a benched pile design with a final design elevation of 485 m, and with bench
elevations of 465 m and 480 m. The bench widths are typically 25 m with slopes of approximately 1.4H:1V.
The overall pile slope is approximately 2.4H:1V to 2.7H:1V. Overburden was placed over a granite and
diabase base that will have a depth up to 4.8m. The waste rock pile is located on a topographic high with
a peak elevation of 470.0 m. The perimeter edge of the waste rock pile intersects the original ground at
elevations from 453.0 to 468.0m.

2.4.10 Point Lake Waste Rock Storage Area and Overburden Stockpile

Waste materials from the Point Lake Open Pit will include lake bottom sediment, glacial till overburden,
metasediment waste rock and minor (est. 1%) pegmatite waste rock. Lake bottom sediment and glacial
till overburden will be placed in the Overburden Stockpile; and waste rock will be placed in the WRSA
(Figure 2.4-10). A WRSA basal layer will be constructed using granite and Lynx diabase sourced from the
Lynx WRSA and crusher stockpile. The approved Design Plan, including the WRSA and Overburden
Stockpile, is provided as Appendix F. Construction of the WRSA basal layer has been separately approved
and began in 2024. Placement of Point Lake waste rock and overburden has also commenced following
the approval of WROMP Version 12.1.
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The anticipated volume of waste rock in the WRSA is 12.9 Mm3. The waste rock pile is a benched pile
design with 15 m bench heights 15 m and setbacks of 35 to 55 m. Overall slopes are 4.2H:1V away from
the open pit and 3.8H:1V towards the open pit. The waste rock pile is built out from a natural slope with
a maximum height of 44.5 m and an average height of 23 m. A seepage collection system will be
constructed that collects WRSA seepage through 2 ditches into a sump for transfer to King Pond Settling
Facility. The design and QA/QC Plan for the seepage collection system is included in the WRSA Design Plan
(Appendix F), which specifies that only approved construction materials (i.e., per Section 6.3) will be used
as the specified Type A and Type B materials. The WRSA Design Plan includes a preliminary design of a
closure cover consisting of a 3 m thick layer of Point Lake glacial till overburden surfaced with a 0.5 m
thick layer of granite and Lynx diabase rock for erosion prevention.

A final design for a WRSA closure cover will be prepared shortly before completion of open pit mining for
Board approval as required under Part K of the Water Licence. Burgundy is committed and required to
achieve closure objective WR-1, which states “Seepage water quality from WRSAs is safe for people,
terrestrial, and aquatic ecosystems”. The closure objective relates to safe seepage quality and not to
freezing of 100% of the waste rock. The adaptive management approach established in the ICRP will
evaluate and respond to circumstances where WRSA seepage quality is poorer than anticipated.

Kimberlite will be stored temporarily at the WRSA or at the Misery transfer pad prior to transport to the

process plant. Processed kimberlite from Point Lake Open Pit will be managed according to the Wastewater
and Processed Kimberlite Management Plan.
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Figure 2.4-10

Point Lake WRSA and Overburden Stockpile Design
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2.4.11 Sable Waste Rock Storage Area

Mining commenced in Sable Pit in August 2017 and is on-going. The waste rock excavated from the Sable
pit is predominantly granite with small quantities of surficial materials and diabase. The till and overburden
materials were stripped from the pit area, stockpiled adjacent to the pit, and allowed to freeze. The waste
rock produced from the pit development is stored in three designated areas: South WRSA, East WRSA, and
West WRSA (Figure 2.4-11). The South and West WRSAs are located on the west side of Sable Pit, while
the East WRSA is located northwest of Sable Pit.

The South WRSA, located on the west side of Sable Pit, is roughly rectangular. In December 2017, a portion
of the till and overburden was placed here and covered with waste rock to maintain frozen condition. The
remaining till and overburden are available for reclamation use. The top bench of the South WRSA has been
constructed to the design height of 563 masl. Construction of the South Extension WRSA commenced in
2024. The West WRSA, also situated on the west side of the pit and irregularly shaped, has reached the
design height of 550 masl on its top bench. The East WRSA, located northwest of the pit and roughly
rectangular in shape, has half of its top bench constructed to 535 masl. The slopes of the waste rock pile at
the South, East, and West WRSAs vary from approximately 2.5H:1V to 8.25H:1V, 2.5H:1V to 6.5H:1V, and
2.5H:1V to 6.7H:1V, respectively, ranging from the steepest to the shallowest. These piles generally follow
the design specifications outlined in the 2018 design report. The total volumes for the South, East, and West
WRSAs are 25.38 Mm3, 3.37 Mm3, and 23.19 Mm?3, respectively, with a combined storage volume of 51.94
Mm?3.

The South and West WRSAs are separated by the Two Rock Sedimentation Pond. An Ore Pad/Laydown Area
is located along the southeast side of the South WRSA. Additionally, a Kimberlite Ore Storage Area has been
developed on a granite pad located south of the open pit and northeast of the Sable office complex, near
the haul road. The Sable Ore Pad Extension covering 8.9 hectares (ha), and the Crusher Stockpile Pad
covering 12.7 ha were approved in 2024. These pads are situated south and east of the Sable Pit.
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Figure 2.4-11

Sable Site Plan Showing Design WRSA Footprint for Operations
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3. GEOCHEMICAL CHARACTERIZATION

3.1 Introduction

The majority of the waste rock from mining at the combined Ekati operations is granite (or rocks of similar
mineralogical composition), which is physically and chemically least reactive of the rock types at the Ekati
mine. Granite comprises over 90% of the total waste rock volume stored at the Ekati mine. Other types of
waste rock that occur in lesser quantities are metasediment and diabase, and at Fox pit, waste kimberlite.
Granite and metasediments are largely composed of various amounts of the mineral plagioclase, feldspar,
guartz, and mica. Diabase also contains feldspar and other dark minerals referred to as pyroxene. Minerals
undergo chemical weathering by air and water when rock is placed in WRSAs. The weathering reactions
(e.g., oxidation and reaction with dissolved carbon dioxide) release chemicals that are contained in the
minerals. Water that infiltrates the WRSA mobilizes the chemicals that are released by weathering.

The minerals in granite and metasediment contain mainly the chemical elements aluminum and silicon,
with potassium, sodium, calcium, magnesium and iron. Sulphide minerals, like pyrite, contain Sulphur
mixed with metals like iron. Low concentrations of Sulphide minerals are present in metasediment.
Sulphide minerals can produce acid when they oxidize, resulting in water with pH less than 5. It is
important to note that some waters around the Ekati mine have naturally occurring pH levels of less than
5. The acidic water from this process is referred to as acid rock drainage (ARD) and has the ability to
dissolve additional metals (referred to as metal leaching [ML]). This sometimes results in elevated
dissolved metal concentrations in drainage. Metal leaching, however, can also occur at neutral and high
pH as some metals dissolve under these conditions.

Carbonated minerals (or minerals that contain carbon) can prevent ARD from developing. These minerals
react readily and produce water with pH greater than 6, which helps neutralize the acidic waters from
Sulphide oxidation. Kimberlite generally contains large proportions of carbonate minerals. Silicate
minerals are generally considered to be less effective than carbonates for neutralizing acid, but they have
arole in neutralization when acid is produced at low levels.

The primary purpose of the ARD characterization of granite, diabase, metasediment, and kimberlite
presented herein is to direct the development of appropriate waste rock management plans. ARD
characterization and supporting information has been evaluated according to individual rock types such
that appropriate management plans have been identified for each rock type. Where necessary, ARD
characterization and supporting information have been further evaluated according to individual mining
areas, and mining area-specific management plans have been identified where necessary. The
geochemical dataset for each rock type includes some level of uncertainty inherent to working with
natural materials. This nature of uncertainty is addressed through data analysis and reasonable
professional judgement that considers the degree of numerical variability and geological variability. In
some cases (such as granite and diabase) there is a clear preponderance of data to support an ARD
classification, which results in a very high level of confidence in the rock type ARD classification and the
associated management plan(s). In other cases (such as for metasediment), bi-modal data populations or
other conflicting data occurrences result in greater uncertainty in the rock-type ARD classification, which
is addressed through an appropriately conservative management plan. For example, the geochemical
dataset for metasediment provides a bi-modal data population of potentially acid generating and non-
potentially acid generating samples; however, the metasediment management plan is implemented with
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a high degree of confidence because it assumes the more conservative end member of the ARD
characterization data.

Acid-base accounting is the combined measurements of Sulphur species, neutralization potential (NP),
and pH, and calculations of Maximum potential acidity (MPA) also, net neutralization potential (NNP) and
neutralization potential ratio (NP/MPA). The term Acid Potential (AP) and MPA should be considered
interchangeably. Moving forward Burgundy will employ the term MPA. Together, these measurements
provide a useful indication of potential for ARD. Materials with ARD potential is referred to as potentially
ARD generating or PAG. Additional testing such as mineralogical analyses, and laboratory kinetic testing
(e.g. humidity cells, column tests) are generally done to refine and calibrate geochemical assessment.

3.1.1 Summary of Relevant Studies on Geochemistry

The geochemical characteristics of rock from each deposit are described with reference to solid phase
characteristics (ABA and metals) and kinetic test results in the subsequent sections. This section provides
a high-level summary of relevant investigations with respect to acid rock drainage potential, kinetic
testing, and effective neutralization potential.

Acid Rock Drainage Potential

The Ekati mine has an extensive solid phase geochemical characterization dataset. The dataset includes
greater than 4,000 results of pre-mining geochemical testing and routine geochemical testing of waste
rock, used to evaluate their potential to generate acid and/or leach metals. Acid-base accounting (ABA)
results from static geochemical tests are used to categorize waste rock acid generation potential according
to industry standard procedures (i.e., MEND (2009) and DIAND (1992)). ARD characterization of waste
rock at the Ekati Diamond Mine is based on the guidelines specified in DIAND 1992 excepting the Point
Lake development which is based on MEND 2009. In both cases, NP/MPA ratios of less than 1 are
considered to be potentially acid generating (PAG). Under DIAND 1992, samples with NP/MPA ratios
greater than 3 are considered to be acid-consuming (non-PAG) and NP/MPA ratios between 1 and 3 are
considered to have uncertain potential for acid rock drainage. Under MEND 2009, samples with NP/MPA
ratios greater than 2 are considered to be acid-consuming (non-PAG) and NP/MPA ratios between 1 and
2 are considered to have uncertain potential for acid rock drainage. For the Point Lake Development
(Section 3.13), the selected Guideline does not affect the waste rock management plan because the waste
rock is >99% metasediment and is wholly managed as PAG.

Historically, there have been two key analytical methods to measure NP: 1) carbonate acid neutralization
(calculates the carbon NP from carbon assays, assuming all carbon is CaCO3) (carbonate-NP); and 2) bulk
acid neutralization, which measures the ability of a sample to neutralize a known volume and strength of
acid over a short exposure period (bulk acid-NP) (CANMET 2009). Bulk NP was measured using the
standard Sobek procedure but has been updated to the Modified Sobek method (Lawrence et al. 1989).

The Modified Sobek method is widely used and reduces over-estimation of bulk NP relative to the
standard Sobek method (i.e., the standard Sobek method is known to overestimate the NP of samples as
it uses total Sulphur instead of Sulphide Sulphur) (CANMET 2009; INAP 2014). The Modified Sobek
procedure is also considered to provide practical NP values by accounting for only the most reactive of the
silicate minerals in addition to the carbonate minerals (UBC 1996). Overall, by introducing the modified
method to measure NP, the confirmatory sampling results are more conservative because the NP
measurements are typically reduced.
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The method for measuring trace metals has also been updated as part of confirmatory sampling. Multi-
element analysis is conducted to identify trace elements that may be of potential concern in acid- and
neutral mine drainage. Accepted methods for multi-element analysis have two stages: 1) digestion of the
sample using a strong acid method, such as four acid or aqua regia digestions, to release the elements
into a measurable form; and 2) analysis of the elemental concentrations in the resulting digestion; for four
acid or aqua regia digestions, Inductively Coupled Plasma (ICP) or Atomic Absorption Spectroscopy (AAS)
is often used (CANMET 2009).

In 2022, parallel analyses of select samples using both methodologies were carried out and confirmed
that the change in methodology was consistent with differences in the elemental results from the digested
waste rock samples; lower concentrations of dissolved metals are recovered with the aqua regia digestion.
Aqua regia digestion is a less intensive acidic digestion (3:1 hydrochloric acid:nitric acid) compared to the
4-acid digestion (combination of nitric, perchloric, and hydrofluoric acids with a final dissolution stage
using hydrochloric acid). Overall distribution trends of major and minor elements remained relatively
consistent between the methodologies. Thus, comparisons can be made with the historical record as long
as the changes in methodology are considered. The Modified Sobek method is now being used to
determine the NP in all waste rock across Ekati Diamond Mine. Further details of the analyses results can
be found in the 2022 WRSA 3-Year Seepage Program Report available on the WLWB registry.

Kinetic Testing

Ekati Mine has undertaken humidity cell testing of waste rock to evaluate the rate of mineral weathering
reactions and the potential time to onset of acid generation (if ever). The kinetic testing dataset is
discussed in detail in pre-mining geochemical characterization reports (e.g., Norecol, Dames and Moore
(1997), Golder (2014) ERM (2023)). MEND (2009) states that for sulphidic geologic materials, the “well-
flushed humidity cell is the recommended kinetic test for predicting primary reaction rates under aerobic
weathering conditions”. Humidity cell (kinetic) test results are reported in the WROMP to support new
projects (such as the Point Lake Project, Section 3.13) and to support waste rock management plans.

The humidity cell testing dataset for the Ekati Mine were summarized in the context of acid generation
potential and metal leaching potential in Dominion (2014), and recent results of HCT conducted for the
Point Lake Project are summarized in ERM 2023. The results confirmed the following:

e Granite: HCT results confirmed that granite is non-PAG, owing to the low Sulphide mineral content
of this rock type. Neutral pH was measured in HCT leachates, with low metal concentrations.

e Diabase: HCT results confirmed that diabase has a low potential for acid generation, owing to low
Sulphide mineral content. Only one sample of 6 was predicted to generate acidity over time. All
other samples had neutral pH with low metal concentrations.

e Metasediment: The solid phase composition of metasediment has a bi-modal distribution. HCT
results confirmed that samples classified as PAG according to ABA results are capable of generating
acidity in the long-term, whereas low Sulphide, non-PAG samples will not generate acidity.

Supplemental kinetic tests were conducted from 2018 to 2020 to evaluate effective neutralization
potential of Ekati Mine waste rock. The results of the study are used to supplement the interpretation of
long-term acid generation potential of each rock type according to the interpretation of ABA results. The
WROMP relies on kinetic test results to inform the long-term reactivity of waste rock that will be placed
in each WRSA.
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Effective Neutralization Potential

Determination of acid generation potential from ABA results involves classification based on the ratio of
the NP (represented by bulk carbonate and some silicate minerals) to the MPA (represented by total
Sulphur) of a sample. Both NP and MPA measured in standard ABA static testing may differ from effective
NP (ENP) and effective AP (EAP) under site-specific conditions, where factors such as temperature, mineral
exposure, and particle size may differ from laboratory conditions; this may result in either overestimation
or underestimation of ENP and/or EAP (MEND 2009). Laboratory-based research into the site-specific
ENP at the Ekati mine is ongoing as part of the Interim Closure and Reclamation Plan. A study of ENP was
conducted from 2018 to 2020 to identify variables that could affect the quantification of ENP on a
lithology-specific basis. The ENP study comprised static, laboratory tests including ABA, metals analysis,
particle size analysis and detailed mineralogical analysis.

The main factor influencing ENP is mineralogical composition. Mineralogical analyses identified the
presence of silicate minerals that are capable of contributing to NP when weathered, including
plagioclase, mica (specifically biotite and phlogopite), chlorite, pyroxene and clays. The interpretation of
the results of the ENP investigation suggest that the standard method of modified Sobek NP is sufficiently
conservative to quantify the bulk NP of granite and diabase samples. A fraction of the metasediment
samples in the overall geochemical dataset for the Ekati Mine contain higher amounts of magnesium-
bearing silicate minerals, which can result in measurements of NP that are biased higher. The review of
the mineralogical data identified that it is appropriate to apply a correction factor to laboratory-measured
bulk NP for metasediment samples based on solid phase magnesium content.

The methodology for the metasediment Mg-correction factor is preliminary based on the Interim ENP
report, which was circulated on October 26, 2021. A final ENP Report is currently being developed for
submission in 2025 and the findings of this report and the results of the ENP kinetic testing program will
be used to make final recommendations as to the implementation of a calculation-based correction factor
for metasediment samples. This factor will correct for analytical bias resulting from the presence of Mg-
silicate minerals, which will allow for more accurate interpretation of the NP/MPA ratio. However,
implementation of this factor will not change the waste management protocols for metasedimentary
rock. The WROMP conservatively designates all metasedimentary waste rock as PAG, regardless of
NP/MPA ratio.

3.1.2 Geochemical Classification Criteria

Until 2019, the results of waste rock characterization presented in the Annual and 3 Year Seepage Reports
were screened with respect to acid generation potential according to the guidelines presented in DIAND
(1992). Golder (2018) (Appendix G) discusses the difference between the geochemical classification
criteria presented in DIAND (1992) and MEND (2009) and provides recommendations with respect to the
geochemical classification criteria that should be used to screen the results of static geochemical testing
at the Ekati mine. The Modified Sobek Method is used in the geochemical classification criteria calculation
to define if waste rock is potentially acid generating at Ekati.

The size of the geochemical dataset has increased by one order of magnitude (more than 10 times) during
operations at the Ekati mine, and the results of geochemical testing continue to be consistent with the
initial static geochemical dataset. The MEND (2009) versus DIAND (1992) geochemical classification
criteria were used to conduct an initial screening of ABA results; the long-term acid generation potential
is confirmed by the results of humidity cell testing. Humidity cell test results were also used to confirm
the appropriateness of using the MEND (2009) versus DIAND (1992) classification criteria for the initial
screening of ABA results.
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A comparison of the MEND (2009) and DIAND (1992) criteria for geochemical classification of waste rock
confirmed that Ekati mine granite is classified as non-PAG regardless of classification criterion. Granite is
a low-Sulphur waste rock type. The results of kinetic testing confirm that granite has a low potential for
acid generation, owing to the lack of Sulphide minerals required to generate acidity. The WROMP for the
Ekati mine designates granite as a suitable material for construction.

The majority of the diabase samples in the Ekati mine dataset are classified as non-PAG (95% according
to MEND [2009] and 81% according to DIAND [1992]). Diabase also has a low total Sulphur content and
owing to its competency and resistance to generation of fines, it is considered to have a low acid
generation potential in site conditions.

Metasediment contains more Sulphide and, as such, has a higher potential for acid generation than
diabase and granite. More samples are classified as uncertain and PAG according to the MEND (2009)
criteria than the DIAND (1992) criteria. However, the results of kinetic testing have indicated that the
MEND (2009) criteria are appropriate for predicting long-term acid generation potential. Despite the fact
that a portion of the metasediment is classified as PAG using either set of criteria, the WROMP designates
all metasedimentary waste rock as PAG, regardless of NP/MPA ratio. To date, metasediment has been
mined from the Misery pit, the Pigeon pit, and in small amounts from the Beartooth pit. Metasediment
will be mined from the Point Lake Open Pit. Metasediment is not used for construction at the Ekati mine.

The use of the MEND (2009) versus DIAND (1992) screening criteria will not influence waste rock
placement and closure planning, as granite and diabase is predominantly non-PAG (regardless of
screening criteria), and is suitable for construction. All metasedimentary rock is currently classified as PAG,
and managed as such. A single classification criterion should be adopted for consistent use at the Ekati
mine. An NP/MPA ratio of 2 is an accurate predictor of long-term acid generation according to the results
of long-term laboratory testing and, therefore, the MEND (2009) criteria are suitable for use in initial data
screening.

Based on the conclusions of Golder (2018) (Appendix G), it would be technically appropriate and
recommended that Burgundy utilize the MEND 2009 Guidelines rather than DIAND 1992 for new projects
and closure planning. Burgundy adheres to the requirement of the Water Licence (Schedule 6 Condition
2) to utilize DIAND 1992 except for named new projects (such as the Point Lake Development). Burgundy
may suggest in future the use of MEND 2009 for other developments or for closure planning.

The criteria to classify potentially acid generating and non-potentially acid generating rock for the Ekati
Diamond mine is as follows:

e NP/MPA <1 is classified as PAG Rock
e NP/MPA <2 is considered as PAG Rock for operational management; and
e NP/MPA >2 is non-PAG Rock

3.2 Methods of Characterization

3.2.1 Acid Neutralization and Metal Leaching

The NP/MPA ratio is generally used to identify materials that may require special handling. Based on the
MEND (2009) guidelines NP/MPA ratios of less than 1 are considered to be PAG. Samples with NP/MPA
ratios greater than 2 are considered to be acid consuming (i.e., non-PAG), and samples with NP/MPA
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ratios between 1 and 2 are generally considered as having uncertain ARD potential under oxidizing
conditions but is considered as PAG rock for operational management (DIAND 1993). However, at low
sulphur concentrations, these ratios tend not to be meaningful due to the abundance of silicate minerals
which are not fully quantified by the NP determination.

As summarized in the following sections, on-going waste rock geochemical characterization and seepage
monitoring analyses have consistently shown that the Ekati Diamond Mine does not have ARD issues but
does have minor issues associated with metal leaching. As such, the formerly called ARD and Geochemical
Characterization Program was renamed the Geochemical Characterization and ML Management Plan (SRK
2007).

3.2.2 Waste Rock

Pre-mining characterization of waste rock was described by Norecol, Dames and Moore (1997) and
compared to subsequent waste rock characterization during mining in SRK (2007). The results were very
similar therefore this section summarizes the methods currently used and the results of waste rock
characterization during mining.

Samples of waste rock are collected and submitted to a Standard Council of Canada accredited lab for
geochemical analysis. 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 acid or non-
acidic drainage and metal leaching during interaction with snow melt and rainwater.

Samples for waste rock characterization are generally collected from blasted muck (wet broken rock)
during mining of a given pit. For each blast selected for sampling, two grab samples (approximately 2 kg
each) are collected from two different locations within the blast area such that each sample represents
approximately 50% of the blast. Prior to 2007, the frequency of sampling was based on the tonnage mined;
typically, a minimum of approximately one sample per 100,000 tonnes of mined material. This was the
confirmatory phase of waste rock characterization (phase of routine geochemical characterization during
mining to confirm pre-mining results obtained from drill cores).

At that point, monitoring showed that rock characteristics were well documented and not expected to
change as mining continued (SRK 2007). Since 2007, for active open pits, sampling consisted of three
samples per rock type per bench every three years (for Fox while it was operating) and three samples per
rock type per bench every year at Misery, Lynx, Pigeon and for the first two years of production at Sable.
The waste rock sampling for Sable pit was limited at two years as the granite waste rock is already well
characterized. For the Panda and Koala underground developments waste rock testing was discontinued
as the volumes of rock removed were considered to be very minor compared to the large volumes of
waste rock produced from open pits. Waste rock during the development of Misery Underground is
sampled at a rate of three samples per 12 months. Waste rock sampling for acid-base accounting at the
Point Lake open pit will proceed at a rate of 3 samples per rock type per bench per year. This is the
sampling procedure applied at other open pits at the Ekati Diamond Mine.

The majority (>50%) of samples were analyzed using the standard Sobek et al. (1978) procedure for acid-
base accounting (ABA), including total sulphur, neutralization potential and paste pH. All samples were
analyzed for total sulfur. Metal scans were performed on a subset of samples by inductively coupled
plasma emission spectrometry (ICP-ES) following an aqua regia digestion. Results of waste rock
characterization are reported annually in Waste Rock and Waste Rock Storage Area Seepage Survey
Reports. A summary of the results is presented in Section 3.5 to 3.14.
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3.2.3 Coarse Kimberlite Rejects

Prior to 2007, CKR were sampled once per month from the surge pile formed at the outlet of a conveyor
located at the southwest corner of the Process Plant. Since 2007, CKR has been sampled quarterly.
Samples are analyzed as for waste rock characterization described above. Results of CKR testing are
reported annually in Waste Rock and Waste Rock Storage Area Seepage Survey Reports. A summary of
the results is presented in Section 3.15.

3.3 Panda Pipe Geochemical Characterization

Routine collection of blast muck samples from the Panda Pit began in 1999 and continued until 2003. Pre-
mining samples were collected from the Panda Pit between 1997 and 1999. A total of 419 samples were
collected from the Panda Pit, all granite. Surface mining at Panda Pit was completed in 2004 and no further
sampling of Panda waste rock was carried out. Summaries of ABA and elemental results are provided in
Table 3.3-1 and Table 3.3-2, respectively.

Table 3.3-1 Summary of Panda Waste Rock Acid-Base Accounting Data

Summary

Description - Paste pH Total S  Sulphate Sulphide NP AP NNP
Statistic
NP/AP
« Rock
o Unit .u. 9 9 kg CaCO3/t
$ 1ype nits s.u s % % g CaCO3/
Average 9.4 0.02 0.008 0.02 15 0.65 15 24
15
Max 12 0.39 0.07 0.18 3 12 150 272
o5th . 9.0 0.06 0.01 0.07 20 19 20 102
Percentile
Median 9.5 0.01 0.005 0.010 14 031 14 42
Sth Percentile 9.9 0.005  0.005 0.005 10 016 11 8
on . 0.03
o Min 8.4 0.001  0.005 0.005 1.8 1 44 2
N 9
& &  Count 419 419 62 389 B m7 31 388
— (;J 8

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics.
NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

CO3-NP: carbonate neutralization potential

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated
from the NP and AP summary statistics presented in the table above.
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In general, samples from the Panda Pit had very low sulphur contents (average of 0.02%) and average
Sobek NP of 15 kg CaCOs/t. Elevated sulphur outliers (maximum of 0.39%) were either located close to
the kimberlite pipe contact and also tended to have higher neutralization potentials and/or nickel
concentrations, indicating the possible presence of kimberlite in the samples; or thought to contain
isolated enrichment of sulphide minerals in xenoliths or veinlets. Granite has a low acid generation
potential (average NP/PA of 24). Blast samples had generally uniform metal concentrations. Elevated
nickel, cobalt, and chromium concentrations (indicated by maximum concentrations) tended to occur in
samples with elevated sulphur and neutralization potential, indicative of small amounts of kimberlite in
some of the blasts (SRK 2002).

Table 3.3-2 Summary of Elemental Concentrations in Panda Waste Rock
Description Sum'mf‘:lry Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Statistic
« Rock .
® Type Units % ppm ppm % ppm ppm ppm % % % ppm ppm % ppm  ppm
>
Average 9.3 37 631 33 18 146 28 29 18 19 381 15 3.0 53 65
Max 13 15 890 59 24 229 142 36 43 53 535 50 44 149 88
95th Percentile 11 10 746 40 22 201 58 34 21 23 498 40 40 83 80
Median 9.3 30 630 33 19 144 25 29 18 19 375 10 3.0 48 64
Sth Percentile 7.6 1.0 520 21 13 86 64 23 14 14 28 1.0 23 40 52
p Min 72 10 430 04 40 38 1.0 12 12 06 140 10 05 21 34
8 2
oy '
g g Count 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69

Note: Values below detection were replaced by detection limits for calculation of summary statistics.

3.4 Koala and Koala North Geochemical
Characterization

Routine collection of Koala blast muck samples occurred from 1997 through 2004. The database contains
analytical results of 347 samples from Koala. The majority of samples are granite and granite waste rock
collected from the WRSA, but the database also includes till, black clay and waste kimberlite samples that
were collected in 2002 and 2003.

Metasediment drill core samples were collected during pre-mining drilling; however, the amount of
metasediment encountered in the Koala Pit during mining was too small to be represented by blast
samples. Summaries of ABA and metal analyses results are provided in Table 3.4-1 and Table 3.4-2.

In general, Koala granite samples had low sulphur contents (average of 0.04%) and average Sobek NP of
16 kg CaCOs/t. SRK (2005) distinguished two populations of Koala granite (<0.092% sulphur and >0.092%
sulphur). It was concluded that the low-sulphur population consisted entirely of granite, while the high-

49



sulphur population comprised granite with a minor kimberlite component, based on the observation that
most of these samples were from blasts near the kimberlite pipe and were associated with elevated NP,
and/or nickel concentrations. A very low potential for acid generation was determined.

Till samples had low total sulphur (0.008%). However, in comparison to granite, sulphur concentrations
were elevated in Koala black clay (average of 0.4%) and Koala waste kimberlite samples (average of
0.26%). Sulphur concentrations as sulphate were small but detectable (0.06% average for Koala black clay
and 0.04% average for kimberlite). Average Sobek NP was 293 kg CaCOs/t for black clay and 192 kg CaCOs/t
for waste kimberlite. Sobek NP/AP ratios were correspondingly high for both Koala black clay and Koala
waste kimberlite (average of 25 and 32, respectively). Results indicate that these materials have a low
potential for acid generation.

Granite samples had generally uniform metal concentrations. As with Panda granite waste rock, elevated
nickel, cobalt and chromium concentrations (indicated by maximum concentrations) tended to occur in
samples with elevated sulphur and neutralization potential, indicative of small amounts of kimberlite in
some of the blasts (SRK 2002).

50



Table 3.4-1 Summary of Koala Waste Rock Acid-Base Accounting Data
Description Summary Statistic Paste pH Total S Sulphate Sulphide NP AP NNP NP/AP
Year :;,);: Units s.u. 3 % % kg CaCOs/t
Average 8.6 0.008 - - 6.5 0 6.2 28
Max 8.7 0.01 - - 0 6.7 22
95th Percentile 8.7 0.01 - - 0 6.6 23
E Median 8.6 0.008 - - 6.5 0 6.2 28
5th Percentile 8.5 0.005 - - 6.1 0 5.7 37
Min 8.5 0.005 - - 6 0 5.7 38
Count 2 2 0 0 2 2 2 2
Average 7.5 0.4 0.069 0.22 293 12 281 24
Max 7.9 0.93 0.12 0.67 351 29 340 12
& 95th Percentile 7.8 0.47 0.11 0.3 326 15 313 22
% Median 7.6 0.37 0.075 0.2 314 12 302 27
% 5th Percentile 7.2 0.32 0.019 0.16 216 10 202 22
Min 7.2 0.31 0.005 0.15 202 10 173 21
Count 20 20 20 20 20 20 20 20
Average 8.7 0.034 - - 13 1 14 12
< o Max 10 0.31 - - 248 10 238 26
§ é 95th Percentile 9.8 0.11 - - 19 3 19 5.5
[ 9 Median 9.2 0.02 - - 13 12 21
g ‘;" Sth Percentile 8.1 0.005 - - 0 0 6.3 0
Min 7.2 0.005 - - 0 0 3.4 0
Count 192 192 0 0 192 192 170 192
Average 8.7 0.052 0.0064 0.049 19 2 18 12
Max 10 0.17 0.01 0.07 66 5 64 12
e 95th Percentile 9.7 0.12 0.01 0.069 38 4 35 11
g Median 9.2 0.04 0.005 0.065 16 1 15 13
© 5th Percentile 8 0.02 0.005 0.022 6.4 1 9.3 10
Min 7.8 0.01 0.005 0.02 1.2 0 5 3.8
Count 75 75 7 7 75 75 68 75
Average 7.9 0.27 0.037 0.22 241 8 185 29
Max 8.4 0.96 0.13 0.52 424 30 358 14
é 95th Percentile 8.4 0.57 0.11 0.46 370 18 289 21
E Median 8 0.22 0.024 0.19 267 239 40
E 5th Percentile 7.6 0.11 0.0065 0.1 92 87 27
Min 7.3 0.07 0.005 0.09 48 68 22
Count 58 58 56 42 58 58 22 58

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics. NP: neutralization

potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

CO3-NP: carbonate neutralization potential Dash (-) indicates parameter not measured

The NP/AP values are statistical calculations based on all sampled collected and will not necessarily equal the value calculated from the NP and AP summary

statistics presented in the table above.
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Table 3.4-2

Summary of Elemental Concentrations in Koala Waste Rock

Description  Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Rock Type Units % ppm ppm % ppm ppm ppm % % % ppm ppm % ppm ppm

Average 4.0 6.8 1,989 5.5 37 779 47 3.9 1.3 87 1,001 2.6 0.24 486 76

Max 4.6 30 2910 7.7 48 1,265 58 43 1.8 11 1,785 9.0 0.67 681 90

95th Percentile 4.6 29 2,904 7.7 48 1,256 58 43 1.8 11 1,759 8.9 0.66 680 90
Median 4.0 5.0 2,010 6.0 37 746 49 3.9 1.3 9.0 990 2.0 0.22 484 79

- 5Sth Percentile 35 25 1,274 3.5 20 409 28 3.1 0.79 4.9 637 0.50 0.10 242 45
é Min 35 2.5 1,270 3.5 19 406 27 3.0 0.78 4.8 630 0.50 0.10 236 44
% Count 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Average 9.1 3.6 518 24 15 107 17 2.8 1.8 22 350 23 3.6 67 55

Max 11 7.0 760 35 25 192 41 35 22 44 446 6.0 6.8 235 72

95th Percentile 11 6.4 760 33 22 180 38 3.5 21 38 438 5.4 5.6 189 69
Median 9.0 25 560 24 15 113 18 3.0 1.9 19 380 1.5 3.2 52 61

5Sth Percentile 8.0 2.5 136 0.80 8.8 55 4.4 1.7 1.2 13 180 0.80 2.8 22 28

% Min 7.8 25 100 0.60 7.0 40 2.0 1.4 1.2 11 128 0.50 2.7 16 19
8 Count 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Average 8.8 3.2 643 2.7 17 138 27 2.8 20 19 375 24 2.8 69 62

Max 11 15 860 3.7 55 567 132 3.8 31 12 1,110 9.0 4.1 918 84

95th Percentile 11 9.8 849 3.5 24 216 73 3.5 29 23 502 8.0 4.0 92 82
Median 9.2 2.5 640 3.0 16 126 22 2.8 19 17 353 2.0 2.9 47 63

§ 5Sth Percentile 6.3 0.50 423 0.95 9.0 66 8.1 1.9 1.6 0.77 246 0.50 1.8 28 40
E Min 6.3 0.50 390 0.72 8.0 48 8.0 1.8 1.6 072 220 0.50 1.8 26 40
§ Count 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Average 1.8 7.0 599 1.5 70 714 15 4.0 044 14 678 2.0 0.095 1,301 46

Max 4.5 11 1,370 2.3 95 1,120 31 5.0 15 15 935 5.0 0.45 1,765 68

95th Percentile 23 10 791 2.0 91 1,030 22 4.9 1.0 15 892 4.1 0.18 1,670 57
Median 1.6 7.5 570 14 65 658 14 3.8 036 14 632 2.0 0.065 1,223 42

) 5Sth Percentile 14 25 436 11 58 592 11 3.6 032 12 562 0.50 0.049 1,069 38
E Min 14 25 350 11 42 441 10 3.6 031 11 520 0.50 0.030 668 38
é Count 20 20 20 20 20 20 20 20 20 13 20 20 20 20 20

Note: Values below detection were replaced by detection limits for calculation of summary statistics.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V.13.0

53



3.5 Beartooth Pipe Geochemical Characterization

Routine collection of blast muck samples from the Beartooth Pit occurred from 2004 to 2009. The
database contains analytical results for 92 Beartooth Pit granite samples, 2 diabase samples and 4
kimberlite samples. Metasediment drill core samples were collected during pre-mining drilling; however,
the amount of metasediment encountered in the Beartooth Pit during mining was too small to be
represented by blast samples. ABA data and elemental results are summarized in Table 3.5-1 and Table
3.5-2.

In general, Beartooth granite samples had low total sulphur content (average of 0.05%) and average
Modified Sobek NP of 16 kg CaCOs/t. SRK (2003) distinguished two populations of Beartooth granite (68%
had average sulphur = 0.026% and 30% had average sulphur = 0.11% with a threshold between the two
groups of 0.07% sulphur). It was concluded that the low-sulphur population consisted entirely of granite,
while the high-sulphur samples that were logged as granite but came from areas where metasediments
were identified during pre-production drilling and therefore may have contained metasediment with
higher sulphur content than the surrounding granite. Alternatively, elevated sulphur values may result
from the presence of unidentified Sulphide veinlets. One sample had an anomalously high NP value (89
kg CaCOs/t) suggesting it contained kimberlite.

No long-term issues are anticipated related to Beartooth waste rock with above-average sulphur content,
provided that this material is placed in regions of the WRSA which will freeze and remain frozen as
described in the WROMP for Beartooth (BHP 2003).

Beartooth granite samples had generally uniform metal concentrations that were similar to or lower than
concentrations in Koala granite. The exception was for barium which had similar 95% percentile
concentrations to Koala granite but a higher maximum concentration of barium than Koala granite. Given
the high concentrations of barium in black clay from Koala, the high maximum concentration of barium in
Beartooth granite may result from inclusion of some sediment during sampling.
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Table 3.5-1 Summary of Beartooth Waste Rock Acid-Base Accounting Data

Description Summary Statistic Paste pH Total S Sulphate Sulphide NP AP NNP
Year Rock Type Units s.u. s % % kg CaCOs eg/tonne NP/AP
Average 9.2 0.052 0.0058 0.027 16 1.6 15 10.2
Max 10 0.29 0.010 0.100 89 9.1 87 102.4
95th Percentile 9.9 0.17 0.010 0.083 18 5.5 18 54.4
Median 9.3 0.030 0.0050 0.010 15 094 13 17
5Sth Percentile 8.0 0.010 0.0050 0.0050 79 031 7.0 3
% Min 7.8 0.0050 0.0050 0.0050 4 0.16 6.0 2
8 Count 90 92 18 18.0 90 92 83 90
Average 9.6 0.0050 0.0050 0.0050 90 016 - 58
Max 9.7 0.0050 0.0050 0.0050 94 016 - 60
95th Percentile 9.7 0.0050 0.0050 0.0050 94 016 - 60
Median 9.6 0.0050 0.0050 0.0050 90 016 - 58
5Sth Percentile 9.6 0.0050 0.0050 0.0050 86 016 - 55
% Min 9.6 0.0050 0.0050 0.0050 86 016 - 55
a Count 2 2 2 2 2 2 0 2
Average 83 0.24 0.030 0.21 149 75 - 20
Max 9 0.46 0.040 0.42 167 14 - 12
95th Percentile 8.6 0.43 0.040 0.39 166 13 - 12
Median 8.4 0.20 0.030 0.18 150 6.1 - 25
§ ) Sth Percentile 8.1 0.11 0.020 0.078 132 36 - 37
:-: E Min 8.1 0.11 0.020 0.070 130 34 - 38
S £ Count 4 4 4 4 4 4 0 4

All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics.

NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

Dash (-) indicates parameter not measured

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated from the NP and AP summary statistics presented in the
table above.



Table 3.5-2 Summary of Elemental Concentrations in Beartooth Waste Rock
Description Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year Rock Type  Units % ppm  ppm % ppm ppm  ppm % % % ppm ppm % ppm  ppm
Average 1.5 3.8 280 1.0 16 222 18 24 12 1.9 390 1.5 0.065 87 54
Max 1.7 5.0 360 11 18 239 31 27 16 2.1 400 2.0 0.070 94 57
95th Percentile 1.7 4.9 352 11 18 237 30 26 15 2.1 399 2.0 0.070 93 57
Median 1.5 3.8 280 1.0 16 222 18 24 12 1.9 390 1.5 0.065 87 54
Sth Percentile 1.3 2.6 208 0.87 14 206 5.4 21 090 1.7 381 11 0.061 80 50
g Min 1.3 25 200 0.86 14 204 4.0 21 086 1.7 380 1.0 0.060 79 50
@
® Count 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
a
Average 7.6 3.6 594 2.8 20 172 39 35 20 2.2 465 11 2.2 76 73
Max 10 11 1,060 12 38 644 153 58 3.2 7.4 3,330 5.0 3.0 479 114
95th Percentile 9.3 7.0 735 3.6 33 288 85 44 26 4.0 664 35 2.8 173 92
Median 8.2 2.5 605 3.0 18 161 31 33 20 1.9 410 0.50 2.5 50 72
Sth Percentile 2.2 25 428 0.54 15 65 5.6 3.0 15 1.6 301 0.50 0.11 43 59
o Min 2.0 2.5 250 0.33 8.0 59 0.50 27 141 1.5 275 0.50 0.080 20 28
§ Count 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Average 097 3.0 700 1.5 64 404 12 45 050 15 720 2.0 0.028 1,272 51
Max 1.5 5.0 930 23 74 458 24 48 076 15 780 2.0 0.040 1,568 63
95th Percentile 14 4.5 908 2.1 74 453 21 4.8 0.71 15 779 2.0 0.038 1,562 61
Median 086 25 660 1.5 66 389 9.0 46 051 15 740 2.0 0.030 1,332 52
§ o Sth Percentile 079 25 542 1.0 49 359 8.2 41 035 15 612 2.0 0.020 826 44
o s Min 0.78 25 540 1.0 46 353 8.0 41 035 15 585 2.0 0.020 736 44
ér E Count 5 5 5 5 5 5 5 5 5 1 5 5 5 5 5
N N4

Note: Values below detection were replaced by detection limits for calculation of summary statistics.
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3.6 Fox Pipe Geochemical Characterization

Routine collection of blast muck samples from the Fox Pit has occurred every three years from 2003 to
the completion of mining in 2009. The database contains analytical results for 661 samples from Fox Pit,
including 475 granite samples, 168 kimberlite samples and 24 diabase samples. ABA data and elemental
results are summarized in Table 3.6-1 and Table 3.6-2.

Table 3.6-1 Summary of Fox Waste Rock Acid-Base Accounting Data

Summary

Description Statistic Paste pH TotalS Sulphate Sulphide NP AP NNP NP/AP
Year Rock Type Units s.u. s % % kg CaCOseq/tonne
Average 8.5 0.25 0.019 - 20 7.7 12 2.6
Max 9.3 1.3 0.06 - 68 42 12 16
95th Percentile 9.0 1.0 0.043 - 61 31 12 13.4
_% Median 8.6 0.05 0.01 - 14 1.6 12 4.74
]
s 5th Percentile 8.1 0.032 0.005 - 1;’ 0.98 12 0.1
Min 8.1 0.03 0.005 - 0.5 0.94 12 0
Count 18 24 18 0 17 24 1 17
Average 8.7 0.035 0.011 0.037 20 1.1 18 15
o Max 10 0.29 0.04 0.15 154 9.1 213 102
8' ® 95th Percentile 9.8 0.095 0.03 0.13 41 3.0 32 53
§ % Median 9.3 0.03 0.01 0.025 17 0.94 15 18
E © 5th Percentile 8.2 0.01 0.005 0.005 14 0.31 11 6.2
= Min 8.0 0.003 0.005 0.005 6 0.094 5 1.5
Count 475 570 65 31 150 570 417 150
Average 8.1 0.32 0.039 0.089 259 10 248 33
Max 9.8 1.6 0.26 0.16 365 51 329 265.1
2 95th Percentile 8.8 0.67 0.097 0.15 331 21 311 68
E Median 8.3 0.28 0.03 0.088 276 8.8 267 29
é 5th Percentile 7.6 0.15 0.0093 0.044 147 4.7 162 12
Min 7.1 0.005 0.005 0.035 1;. 0.16 14 4
Count 168 168 168 10 163 168 146 163

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics.
NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential

Dash (-) indicates parameter not measured

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated
from the NP and AP summary statistics presented in the table above.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V.12.1
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Table 3.6-2

Summary of Elemental Concentrations in Fox Waste Rock

Description S:tr:tr;::i:y Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year :::;: Units % ppm  ppm % ppm ppm ppm % % % ppm ppm % ppm ppm
Average 7 3 59 6.7 43 109 189 8.7 0.35 3.7 1,406 0.81 1.6 74 84
Max 7.6 10 240 7.1 61 200 213 9.2 0.73 4 1,525 2 1.8 92 104
Q 95th Percentile 7.6 10 144 7 54 177 211 9.2 0.68 3.9 1,525 2 1.8 91 104
-§ Median 7.1 2.5 40 6.8 43 93 194 8.9 0.26 3.7 1,455 0.5 1.6 79 92
a 5th Percentile 6.5 0.5 20 6.1 32 82 145 7.9 0.15 3.4 1,206 0.5 1.5 36 37
Min 6.4 0.5 5 5.6 27 81 133 7.3 0.15 33 1,110 0.5 1.4 11 12
Count 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Average 7.9 4.1 639 31 17 86 35 33 2 1.9 429 1.3 2.7 52 64
9 Max 9.9 15 1,160 7.1 60 388 333 8.4 3.4 6.2 1,375 6 3.8 379 97
I 2 95th Percentile 9.4 10 762 35 21 172 76 3.7 2.5 2.5 503 3 3 79 76
g‘lg § Median 7.9 2.5 640 3.1 16 68 29 3.2 2 1.8 419 1 2.7 48 65
3'? © 5th Percentile 7 2.5 549 2.1 12 37 6 2.5 1.6 1.3 324 0.5 2.4 30 48
QS)_ Min 0.85 0.5 50 0.26 2 7 1 0.32 0.19 0.2 45 0.5 0.26 4 6
Count 218 218 218 218 218 218 218 218 218 218 218 218 218 218 218
Average 4 5.4 1,529 35 39 519 36 3.6 2.1 9.2 659 2.8 0.45 584 74
© Max 7.7 16 2,160 5.1 61 759 60 4.5 33 14 833 15 2.4 986 306
= 95th Percentile 5 12 1,836 4.3 47 652 42 4.1 2.8 11 743 7 0.89 740 94
% Median 3.8 3.8 1,560 3.6 39 527 36 3.7 2.2 9.3 665 2 0.41 590 70
& 5th Percentile 3.5 2.5 1,203 2.9 32 404 32 33 1.6 7.3 579 0.58 0.26 453 62
Min 3.1 0.5 320 2.3 15 127 16 2.9 1.2 2 425 0.5 0.16 77 54
Count 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Note: Values below detection were replaced by detection limits for calculation of summary statistics.

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V.12.1

58



Fox granite samples generally had low sulphur contents that ranged from 0.003 to 0.29%, with an average
of 0.04%. The average Sobek NP for Fox granite was 20 kg CaCOs/t. These results were similar to Panda,
Koala and Beartooth granite. As with the other data sets, analysis of the Fox data (SRK 2007) showed two
populations of Fox granite (<0.085% sulphur and >0.085% sulphur). The higher sulphur group typically had
higher NP suggesting that a component of kimberlite was included in the samples. It is known that Fox Pit
naturally has regions where fragmented kimberlite is contained within the granite. A few samples with
sulphur contents greater than 0.085% had typical NP values for Fox granite, so kimberlite was not
suspected as a cause of the elevated sulphur values. Anomalous concentrations of Sulphide minerals in
xenoliths or veinlets may account for the slightly elevated sulphur values in these samples, as documented
in the WROMP for Fox (BHP 2002). The low-sulphur population were concluded to consist entirely of
granite.

Fox waste kimberlite had similar ABA characteristics to Koala waste kimberlite, with an average total
sulphur content of 0.32% (range of 0.005 to 1.6%). Sobek NP ranged from 17 to 365 kg CaCOs/t, with an
average of 259 kg CaCOs/t. The average NP/AP ratio was 33, and Kimberlite has a low acid generation
potential.

Diabase is a minor rock type at the Fox Pit. Fox Pit diabase has an average sulphur content of 0.25% (0.03
to 1.3%), and an average NP of 20 kg CaCOs/t. Diabase has a low acid generation potential

Metal concentrations for Fox granite are similar to values reported for other areas at the Ekati mine.
Compared to Koala waste kimberlite, Fox waste kimberlite has lower average concentrations of cobalt,
chromium, magnesium and nickel, and higher average concentrations of aluminum, barium, calcium,
copper, potassium, molybdenum, sodium and zinc.
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3.7 Misery Pipe Geochemical Characterization

The Misery Main pipe host rock is primarily comprised of granite on the southern domain and biotite schist
on the northern half. The amount of exposed biotite schist wall is reduced at depth and terminates on the
164 meters above sea level, as the granite-schist contact dips towards northeast. The proposed
underground portion of the kimberlite pipe is mainly encompassed by granite host rock (Figure 3.7-1). A
cross section of the Misery Pit and kimberlite pipes is shown in Figure 3.7-2.

Figure 3.7-1 Misery Complex Kimberlite Bodies — Plan View
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Figure 3.7-2 Misery Complex Kimberlite Bodies - Profile

Samples of drill core from the Misery pit were collected prior to mining. Routine collection of blast muck
samples from the Misery Pit occurred from 2001 until 2005, when mining was suspended. This database
contains analytical results from greater than 1000 Misery Pit samples, including granite, metasediments,
diabase and waste kimberlite. Sampling was resumed in 2012 to 2017 for the Misery pit push back. In
addition, samples were collected from Misery pit as part of special studies in 2017 and 2018. ABA data
and metal analysis results for Misery samples are summarized in Tables 3.7-1 and 3.7-2.

The sulphur content of Misery granite samples ranged from 0.005 to 0.42% (average 0.025%). The average
Sobek NP for Misery granite is 9.8 kg CaCOs/t. These values are similar to granite at other areas at the Ekati
Mine. Overall, granite from the Misery pit has low acid potential, with an average NP/AP of 13. Diabase
also has a similar composition to other diabase at the Ekati Mine, with an average sulphur content of
0.11% (0.005% to 0.20%), and an average NP of 12 kg CaCOs/t. Diabase acid generation potential is low
(NP/AP average 3.6).

Misery waste kimberlite had similar ABA characteristics to other waste kimberlite from the Ekati mine,
with an average total sulphur content of 0.35% (range of 0.005 to 1.9%). Sobek NP ranged from 9.8 to 417
kg CaCOs/t, with an average of 313 kg CaCOs/t. The average NP/AP ratio was 29, and Kimberlite has a low
acid generation potential.
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The average total sulphur content of the Misery metasediment was 0.17% (0.005 to 1.0%), and the average
NP was 20 kg CaCOs/t (0.1 to 416 kg CaCOs/t). Metasediment has a mixed potential for acid generation;
approximately 48% of the Misery metasediment samples were classified as uncertain or PAG (NP/AP <2)
but the average NP/AP of the metasediment dataset was 3.8 (median 2.1). Major and trace element
concentrations in the schist samples were similar to results previously recorded at other areas at the Ekati
mine (Table 3.7-2).

The summary results of ABA and elemental analyses from the 2024 MUG samples are shown in Table 3.7-
3 and Table 3.7-4 with a summary of previous monitoring results (2019 to 2023) provided for comparison.
Total sulphur, sulphide sulphur, and MPA results for MUG granite were either at or below the detection
limit in 2024 and were congruent with historical samples (Table 3.7-3).

The NP (Modified Sobek NP) from MUG granite Waste Rock samples collected in 2024 (3.0 kg CaCO3 eq/t)
was smaller than the average of the historical dataset (4.9 kg CaCO3 eq/t), and the 2024 average MPA
was the similar to the average for samples from 2019 — 2023. This resulted in a lower average NP/MPA
ratio of 5.0 for the 2024 samples compared to an average value of 10.5 historically (Table 3.7-3). A wide
range of NP/MPA ratios had been calculated from historical analyses of MUG granite (NP/MPA of 1.9 to
33.3), while in 2023 two of the three NP/MPA ratios calculated were 1.9 and would be categorized as
“uncertain” PAG potential.

The sulphide sulphur content of the MUG granite is largely below detection limits (average 0.01 wt. %
sulphide sulphur and other MUG granite samples (2019-2024, n = 13, not considering the two uncertain
samples) are consistently categorized as non-PAG rock, due to their NP/MPA ratios greater than two (Price
2009). Therefore, acid production from the MUG granite waste rock is considered unlikely. Examination
of the historical dataset of Misery granite (historical MUG granite samples and Misery pit granite samples)
shows that the compositions of the current MUG granite samples are consistent with the historical Misery
granite samples.

The three waste rock samples collected in 2024 are similar in elemental concentrations to historical
samples (Table 3.7-4) with the following exceptions: the dissolved concentration of copper in one of the
2024 samples was approximately two times the maximum concentration of the historical samples, at an
average of 75.8 ppm in comparison to the 2019 to 2023 dataset (maximum concentration of 34.2 ppm).
Elevated chromium concentrations reported in 2023 are not present in the waste rock samples collected
in 2024 (2019-2023 average concentration was 97.7 ppm and 2024 average concentration was 68.4 ppm).
Low concentrations of sulphide-sulphur in MUG granite rock suggests an absence of metal sulphides; thus,
metals and other elements are less likely to leach from the Misery granite.
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Table 3.7-1 Summary of Misery Waste Rock Acid-Base Accounting Data

Rock Summary Paste  _ tals sulphate Sulphide NP AP NNP
Type Statistic pH NP/AP
S.u. (s) (%) (%) (kg CaCOs eq/tonne)

Average 9.0 0.1 0.0083 0.097 12 3.2 9.4 3.8

Max 9.8 0.2 0.03 0.2 31 6.3 28 64

Y 95th Percentile 9.5 0.16 0.02 0.16 21 5 17 16

3 Median 9.1 0.11 0.005 0.1 12 3.4 9 3.7

a 5th Percentile 8.6 0.02 0.005 0.01 6.6 0.61 3.7 2

Min 8.3 0.005 0.005 0.005 2.5 0.16 1.2 1.2

Count 100 100 97 97 100 100 86 100

Average 9.1 0.025 0.0094 0.022 9.8 0.77 9 13

Max 10.0 0.42 0.04 0.22 331 13 323 496

? 95th Percentile 9.8 0.14 0.02 0.12 17 43 14 45

g Median 9.3 0.01 0.005 0.01 5.4 0.31 5 22

© 5th Percentile 8.1 0.005 0.005 0.005 3 0.16 3 2.3

© Min 6.5 0.005 0.005 0 1.2 0.16 0.013 0.53
3 Count 507 507 212 209 443 507 459 443
g' Average 8.4 0.39 0.065 0.35 304 12 292 25.2
3 Max 10.3 1.94 0.38 1.36 417 61 416 1318
P 95th Percentile  9.53  0.8865 0.14 0.72 406 28 403 1093

g Median 8.3 0.4 0.055 0.35 342 13 325 28

£ 5th Percentile 7.8 0.01 0.005 0.01 64 0.31 32 2.8

Min 5.06 0.01 0.005 0.01 10 0.31 -51 0.2

Count 108 108 108 88 108 108 108 108

Average 8.8 0.16 0.012 0.15 20 5.1 15 4

» Max 10.0 1.0 0.1 0.78 416 31 407 117

é 95th Percentile 9.6 0.29 0.03 0.27 57 9.1 52 26

2 Median 8.9 0.16 0.01 0.14 10 5 4.9 2.1

g 5th Percentile 7.9 0.04 0.005 0.03 5 1.3 -1 0.84
= Min 7.1 0.005 0.005 0.005 0.1 0 -14 0.023

Count 553 553 546 547 553 554 553 553

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary
statistics. NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

CO3-NP: carbonate neutralization potential Dash (-) indicates parameter not measured

Average NP/AP values are calculated using average NP and average AP values
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Table 3.7-2 Summary of Elemental Concentrations in Misery Waste Rock
Description Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year Rock Type Units % ppm ppm % ppm ppm ppm % % % ppm ppm % ppm ppm
Average 5.3 5.6 209 3.8 37 83 237 83 0.85 2.2 1,260 0.76 1.5 53 122
Max 8.1 82 670 6.6 56 163 331 13 2.9 3.7 2,050 2.3 3.0 80 226
95th Percentile 7.7 12 492 6.4 54 149 314 12 2.4 34 1,962 1.7 25 76 180
Median 6.4 2.7 210 5.1 46 82 270 10 0.78 2.8 1,650 0.64 1.8 58 129
5Sth Percentile 1.5 0.80 46 0.71 14 40 20 2.5 0.27 0.69 302 0.40 0.072 25 55
% Min 0.42 0.50 21 0.16 1.0 36 0.90 0.67 0.14 0.26 139 0.20 0.031 35 22
§ Count 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
Average 7.5 33 665 14 6.6 68 19 1.6 2.1 0.73 252 1.3 33 32 50
Max 12 59 1,320 5.6 49 432 301 12 4.1 83 1,630 39 5.5 709 171
95th Percentile 8.5 9.8 946 1.8 30 213 57 4.2 34 3.1 496 3.1 4.2 120 103
Median 7.7 2.1 670 14 23 45 4.9 0.94 2.0 0.27 174 0.76 3.6 5.0 43
5Sth Percentile 6.8 0.44 185 0.60 1.0 9.0 13 0.78 0.85 0.19 136 0.13 1.9 2.0 32
% Min 0.38 0.10 10 0.10 0.025 5.0 0.0050 0.52 0.10 0.14 100 0.090 0.031 1.0 22
g Count 229 229 229 229 229 229 229 229 229 229 229 229 229 229 229
Average 1.8 7.9 1,291 39 63 473 35 4.1 0.99 14 837 2.6 0.13 1,158 53
Max 5.6 30 3,395 6.0 90 846 69 5.4 3.0 20 1,156 22 0.66 1,705 104
95th Percentile 5.0 18 2,366 5.8 88 720 48 4.9 2.0 19 1,150 8.5 0.43 1,632 87
Median 14 54 1,470 4.5 66 483 34 4.1 0.80 14 948 14 0.061 1,245 47
) 5Sth Percentile 0.75 1.9 153 0.96 32 203 22 3.0 0.26 5.7 322 0.23 0.019 471 40
E Min 0.68 1.8 90 0.29 13 58 15 2.2 0.24 15 196 0.20 0.00050 132 38
é Count 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Average 7.6 32 552 11 22 180 51 3.8 2.3 21 447 2.3 1.9 114 85
Max 12 940 1,620 6.3 76 1,120 335 12 5.6 16 2,860 39 4.0 1,390 262
95th Percentile 9.5 135 799 25 42 302 90 4.9 3.2 5.0 749 6.0 2.8 329 133
N Median 7.9 10 556 0.93 21 159 46 3.7 2.3 1.6 405 1.9 1.9 74 83
c
g % 5Sth Percentile 2.7 1.9 270 0.30 9.2 83 18 1.9 1.2 0.77 250 0.50 0.050 31 49
g % Min 0.66 0.60 18 0.090 2.0 27 3.0 0.68 0.28 0.19 130 0.30 0.018 0.50 18
% g Count 482 482 482 482 482 482 482 482 482 482 482 482 482 482 482
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Table 3.7-3 Summary Statistics of ABA Results for Misery Underground Waste Rock

Summary Paste pH Total S? Sulphide S3 NP* MPAS NNP®
Rock Type Statistict Sampling Year Count NP/MPA’
tatistic (pH units) () (%) (kg CaCOs eq/t)
2024 3 9.7 0.01 0.01 3.0 0.4 2.8 5.0
Mean
2019-2023 13 9.2 0.02 0.01 4.9 0.5 4.7 10.5
2024 3 10.0 0.05 0.02 3.0 0.6 3.0 5.0
Maximum
2019-2023 13 9.9 0.05 0.05 10.0 1.6 10.0 33.3
2024 3 9.9 0.02 0.02 3.0 0.6 3.0 5.0
o 95t Percentile
E= 2019-2023 13 9.8 0.04 0.04 8.8 1.4 8.8 25.3
©
G] 2024 3 9.6 0.01 0.01 3.0 0.3 3.0 5.0
Median
2019-2023 13 9.4 0.01 0.01 4.7 0.3 4.7 7.8
2024 3 9.5 0.01 0.01 3.0 0.3 2.5 5.0
5% Percentile
2019-2023 13 8.6 0.005 0.005 2.4 0.2 1.3 1.9
2024 3 9.5 0.01 0.01 3.0 0.3 2.4 5.0
Minimum
2019-2023 13 8.4 0.005 0.005 2.3 0.2 1.2 1.9

Notes:

DL = analytical detection limit; CaCOs= calcium carbonate

L All results reported as < DL were replaced with DL value 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 to 2023 samples determined using Modified Sobek method.
5 Maximum potential acidity; 2019 samples calculated using total sulphur, 2020 to 2023 samples calculated using sulphide sulphur.

5 Net neutralization potential.

"For samples where MPA < DL, DL values were used for NP/MPA calculation
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Table 3.7-4

Summary of Elemental Concentrations in Misery Underground Waste Rock Granite

Rock Summary sampling Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb Vv Zn
s e Count
Type Statistic vear (%) | (ppm) | (ppm) | (%) | (ppm) | (ppm) | (ppm) | (ppm) | (%) | (%) | (%) | (ppm) | (ppm) | (%) | (ppm) | (pPm) | (ppm) | (ppm)
2024 3 0.43 1.0 35.1 0.10 0.02 1.6 63.5 26.8 0.70 0.23 0.19 151 0.20 | 0.044 2.6 3.60 5 354
Mean
2019-2023 13 2.23 0.6 225 0.43 0.04 2.2 97.8 6.4 0.88 0.86 0.25 167 0.53 0.849 5.4 11.1 8 45.5
2024 3 0.50 2.0 42.4 0.17 0.02 1.9 68.4 75.8 0.79 0.29 0.21 176 0.24 | 0.049 3.1 4.41 6 39.7
Maximum
2019-2023 13 8.0 1.5 1250 1.41 0.18 3.5 174 34.2 1.51 4.41 0.46 239 1.04 3.95 18 39.2 19 120
2024 3 0.49 0.5 32.7 0.12 0.02 1.6 63 2.4 0.72 0.22 0.19 161 0.19 0.043 2.5 3.23 6 36.4
95t pPercentile
2 2019-2023 13 7.86 0.5 45.5 0.24 0.02 2.1 120 3.2 0.87 0.28 0.21 156 0.42 0.1 4 6.8 8 41
o
©
© 2024 3 0.42 0.5 32.7 0.12 0.02 1.6 63 2.4 0.72 0.22 0.19 161 0.19 | 0.043 2.5 3.23 6 36.4
Median
2019-2023 13 0.64 0.5 455 0.24 0.02 2.1 120 3.2 0.87 0.28 0.21 156 0.42 0.1 4 6.8 8 41
2024 3 0.38 0.5 32.7 0.12 0.02 1.6 63 2.4 0.72 0.22 0.19 161 0.19 | 0.043 2.5 3.23 6 36.4
5th percentile
2019-2023 13 0.49 0.5 455 0.24 0.02 2.1 120 3.2 0.87 0.28 0.21 156 0.42 0.1 4 6.8 8 41
2024 3 0.37 04 30.1 0.005 | 0.005 1.4 59.2 2.11 0.60 0.19 0.17 115 0.18 0.041 2.3 3.16 4 30.2
Minimum
2019-2023 13 0.49 0.05 0.25 0.08 0.01 1.3 13 1.64 0.62 0.11 0.12 113 0.20 | 0.047 1.8 2.84 5 23.6




3.8 Kinetic Testing of Misery Metasediment

Kinetic testing of Misery metasediment was first conducted during pre-mining characterization (Norecol
Dames and Moore 1997). The sample had a total sulphur concentration of 0.15% S. During the first 20
weeks of humidity cell testing, the pH of leachate declined from 7.5 to 4.8. The pH continued to fall
reaching a low of around 3.6 between week 30 and week 40. The pH then remained around 4 for the
duration of the test (120 weeks). Sulphate production followed a similar trend, with sulphate
concentrations initially around 40 mg/L, increasing to around 140 mg/L once the pH dropped to 4.

This was supplemented by testing two additional Misery metasediment samples in humidity cells (SRK
2003, 2004). One of the samples had a total sulphur concentration (0.19% S) that was comparable to the
average Misery metasediments composition and the other contained a much higher total sulphur
concentration (0.34% S) above the 95th percentile.

These tests confirmed that Misery metasediment generates acid under laboratory conditions, though
oxidation rates are low and related to sulphur concentration (SRK 2003). These materials have not resulted
in ARD in the field. As discussed in Section 2.4, the WRSA was constructed to mitigate ARD potential by
enhanced cooling. Current indications are that these measures have been effective.

3.9 Pigeon Pipe Geochemical Characterization

The Pigeon Pipe is a small steep-sided kimberlite pipe, approximately 3.5 ha in surface area. The kimberlite
occurs near a regional lithological contact between granitoid and metasedimentary rocks. Two parallel
diabase dykes intrude in a north- south direction adjacent to the Pigeon Pipe. The pipe is interpreted to
intersect the eastern-most diabase dyke. The Pigeon kimberlite pipe is overlain by a substantive depth of
glacial till (5 - 30 m), which is not common among the kimberlite pipes that have been developed at the
Ekati mine where very little glacial till is typically encountered (generally <5 m till thickness).

An updated geological model was finalized in 2012 in which the Pigeon Pit waste rocks have been divided
into the Northwest Domain and the Southeast Domain (Figure 3.9-1 and Figure 3.9-2) based on
assessment of Pigeon drill logs, core photographs and petrographic analysis. The Northwest Domain is
dominated by metasediment material (95%) and the Southeast Domain by a range of lithologies, including
granitoid (16%), metasediment (34%), granitoid material with >30% intermixed metasediment (32%), and
diabase (18%). The relative proportion of the units is based on the proportion of each lithology intercepted
within all drill cores in each domain, not including the overburden (glacial till) unit.

Geochemical characterization of rock from the Pigeon deposit has been ongoing since 2000. ABA and
geochemical characterization conducted prior to 2012 was based on an assumption that the geological
contact between granite and metasediment would be visually distinct and obvious, as occurs in the Misery
open pit. However, the final (2012) geological model identifies an inter-fingered contact zone that
precludes the identification and isolation of all but a small amount of granite at a mining scale. Rock
samples that were collected and analyzed for ABA prior to 2012 were re-logged according to the final
geological model.

The Pigeon geochemical characterization dataset consists of 168 samples collected between 2000 and

2017. Waste rock sampling of Pigeon Pit began in 2015 and continued till end of mining operations in
2022. A summary of key geochemical test results are presented in Table 3.9-1 and Table 3.9-2
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Figure 3.9-1

Figure 3.9-2

Pigeon Pit Geological Model

Pigeon Pit Geological Model 2
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Table 3.9-1

Summary of Pigeon Waste Rock Acid-Base Accounting Data

Description Summary Statistic ~ Paste Total S Sulphate Sulphide NP AP NNP
pH NP/AP
Year  Rock Type Units s.u. % kg CaCO3 eqg/tonne
Average 8.9 0.041 0.0057 0.023 10 13 9.1 8
Max 9.5 0.06 0.01 0.04 15 1.9 13 34
95th Percentile 9.5 0.057 0.0085 0.034 14 1.8 12 27
Median 9.1 0.05 0.005 0.02 11 1.6 9.3 8.4
5Sth Percentile 83 0.016 0.005 0.02 8.1 0.5 6.5 4.7
_% Min 8.2 0.01 0.005 0.02 7.9 0.31 6.3 4.6
A  Count 7 7 7 7 7 7 7 7
Average 8.2 0.056 0.011 0.026 12 1.7 11 7
Max 10 1.2 0.040 0.10 217 36 215 99
95th Percentile 9.8 0.11 0.026 0.079 14 34 14 32
Median 9.4 0.020 0.010 0.020 8.0 0.63 6.0 14.2
5Sth Percentile 8.2 0.0050 0.0050 0.0050 39 0.16 25 1.7
% Min 6.6 0.0050 0.0050 0.0050 34 0.16 -26 0
8 Count 50 50 50 15 50 50 46 50
Average 8.2 0.10 0.025 0.078 141 3.2 - 44
Max 8.9 0.27 0.060 0.22 213 8.4 - 321
95th Percentile 8.9 0.26 0.056 0.21 207 2.6 - 172
Median 8.6 0.045 0.010 0.040 150 1.4 - 120
) 5Sth Percentile 7.7 0.020 0.0050 0.0050 46 0.63 - 6.6
E Min 7.6 0.020 0.0050 0.0 9.0 0.63 - 2.9
é Count 11 12 10 11 11 12 0 11
Average 8.9 0.10 0.014 0.10 16 3.2 13 5
Max 9.8 0.43 0.050 0.43 311 13 306 95
95th Percentile 9.7 0.22 0.050 0.26 4 0.6 18 1
e Median 9.2 0.10 0.010 0.080 9.0 3.1 7.5 4.2
g é 5Sth Percentile 8.2 0.010 0.0050 0.010 34 0.31 -1.0 0.8
2 % Min 7.8 0.010 0.0050 0.010 29 0.31 -3.0 0.5
§ é Count 88 99 88 27 88 99 84 88

Notes: All results reported as 'below detection’ were replaced with detection limit values for the calculation of summary statistics.

NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25 NNP: net neutralization potential.

Dash (-) indicates parameter not measured

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated from the NP and AP

summary statistics presented in the table above.
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Table 3.9-2 Summary of Elemental Concentrations in Pigeon Waste Rock
Description Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year Rock Type % ppm ppm % ppm ppm ppm % % % ppm ppm % ppm  ppm
Average 2.6 33 121 2.1 38 82 284 7.1 0.43 1.8 493 1.2 0.35 44 115
Max 7.2 10 230 7.5 55 118 370 9.7 0.73 4.2 1440 2.0 1.5 97 143
95th Percentile 5.8 7.7 215 5.6 54 110 358 9.3 0.7 3.8 1133 2.0 11 87 138
Median 1.6 25 120 1.3 32 83 291 6.9 0.34 11 365 1.0 0.17 34 114
Sth Percentile 1.6 0.96 46 0.95 29 55 228 5.5 0.23 0.97 242 0.72 0.067 25 93
% Min 1.6 0.3 40 0.89 29 53 227 5.4 0.19 0.94 230 0.6 0.04 23 86
g Count 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Average 7.4 1.6 467 11 21 129 23 3.7 2.1 1.9 355 24 1.7 90 70
Max 9.3 5.0 930 4.5 61 383 166 6.3 39 14 886 6.0 31 1,090 111
95th Percentile 9.2 3.8 652 2.7 31 196 96 5.1 31 23 611 5.4 2.7 89 95
Median 83 1.6 485 0.82 19 125 8.4 3.9 2.2 1.5 349 2.0 1.8 64 74
Sth Percentile 2.0 0.37 216 0.25 9.1 58 1.0 1.9 11 0.77 214 0.42 0.060 23 39
% Min 1.2 0.10 100 0.18 7.0 48 0.50 1.8 0.93 0.74 174 0.28 0.050 16 37
8 Count 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Average 33 31 1,224 2.7 51 403 39 4.6 2.0 6.2 735 1.9 0.32 904 52
Max 11.1 5.0 1,880 3.6 67 676 50 5.3 3.0 12 950 6.0 1.8 1,327 74
95th Percentile 10.4 5.0 1,842 3.6 66 643 49 53 29 11 914 4.4 1.7 1,316 72
Median 2.0 2.5 1,455 33 60 413 43 49 2.4 5.7 770 1.0 0.045 1,091 46
) Sth Percentile 1.3 25 485 11 22 150 22 3.6 0.51 1.7 418 1.0 0.030 73 44
E Min 1.0 2.5 380 0.79 21 109 19 35 0.49 1.7 415 1.0 0.030 67 44
-é Count 12 12 12 12 12 12 12 12 12 4 12 12 12 12 12
Average 83 3 522.91 1 25 139 48.1 4.5 23 2 485.2 1.9 2 106 81
Max 104 33 1,550.00 8 65 505 337.0 11.5 35 13 1,650.0 54 3 1,095 177
95th Percentile 9.5 7 673.00 5 47 321 137.4 6.8 29 5 1,183.0 3.6 3 164 131
2 Median 8.6 2 530.00 1 23 131 35.0 43 2.4 2 406.0 2.0 2 80 76
% % Sth Percentile 6.5 0 285.00 0 12 29 24 25 1.0 1 264.0 0.4 0 21 46.7
S % Min 2.8 0 40.00 0 4 17 0.6 1.3 0.2 0 170.0 0.3 0 10 6.0
§ g Count 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79
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The sulphur content of Pigeon granite samples ranged from 0.005 to 1.2% (average 0.06%). The average
Sobek NP for Pigeon granite is 12kg CaCOs/t. These values are similar to granite at other areas at the Ekati
Mine. Overall, granite from the Pigeon pit has low acid potential, with an average NP/AP of 7.

A minimal amount of diabase was tested from the Pigeon pit during pre-mining geochemical
characterization. Diabase has an average sulphur content of 0.04 (0.01 to 0.06%), and an average NP of 10
kg CaCOs/t. Diabase also has a low acid potential (average NP/AP of 8).

Most samples collected during mining are classified as metasediment in hand sample, but some
metasediment drill core samples were also collected prior to mining. The average sulphur content of
metasediment samples was 0.10% (0.02 to 0.27%), and the average NP was 16 kg CaCOs/t. On average,
the metasediment from the Pigeon deposit has a low potential for acid generation (average NP/AP of 5),
but approximately 33% of the metasediment samples are classified as PAG (NP/AP < 2).

Pigeon waste kimberlite had similar ABA characteristics to other waste kimberlite from the Ekati mine,
with an average total sulphur content of 0.10% (range of 0.005 to 1.6%). Sobek NP ranged from 9.0 to 213
kg CaCOs/t, with an average of 141kg CaCOs/t. The average NP/AP ratio was 44, and Kimberlite has a low
acid generation potential.

Major and trace element concentrations in the schist samples were similar to results previously recorded
at other areas at the Ekati mine (Table 3.9-2).

3.10 Pigeon Humidity Cell Testing

Humidity cell tests were initiated on select drill core samplesin 2012. Samples were selected based on the
results of acid-base accounting results and to provide a representative range of Sulphide content. A total
of eight core samples were selected for humidity cell analysis (Table 3.10-1). Six tests were initiated in
October 2012 (HC-Pdef-1, 3, 4, 5, 10 and 16), and two tests were initiated in December 2012 (HC-Pdef-29
and 30). A total of 80 weeks of data are available for HC- Pdef-1, and 16; 111 weeks of data are available
for HCPdef-3, 4, 5, and 10; 104 weeks of data are available for HC-Pdef- 29 and 73 weeks of data are
available for HC-Pdef-30.

Trends in leachate pH and sulphate concentration over time are shown in Figure 3.10-1 and Figure 3.10-2.
Four of the five metasediment tests (HC-PDef-3, HC-Pdef-5, HC-Pdef-10, HC-Pdef-16) produced acidic
leachate with solution pH declining to approximately 3.5 to 5. Solution pH in the remaining tests has
remained circumneutral. Chemical stability of a test is defined as less than a factor of two differences
between a given week’s release rate and the running average of the previous five weeks data (Day 1994;
MEND 1997).
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Figure 3.10-1 Pigeon Humidity Cell Tests Leachate pH
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Figure 3.10-2 Pigeon Humidity Cell Tests Cumulative Sulphate Production
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Table 3.10-1  Pigeon Humidity Cell Samples

Sample ID Domain Lithology Sulphide Content (%)
HC-Pdef-1 NW Diabase 0.04

HC-Pdef-3 NW Metasediment 0.2

HC-Pdef-4 NW Metasediment 0.14

HC-Pdef-5 NW Metasediment 0.43

HC-Pdef-10 SE Metasediment 0.26

HC-Pdef-16 SE Metasediment 0.15

HC-Pdef-29 SE Mixed Granite/Metasediment (est. 70% metasediment) 0.02

HC-Pdef-30 SE Mixed Granite/Metasediment (est. 30% metasediment) 0.03

After an initial pH of 8.65 in test HC-Pdef-1, the pH of the diabase decreased gradually over time to a value
of 7.09 (week 51). The total alkalinity decreased from an initial concentration of 21.4 mg/L to a
concentration of 3.9 mg/L. The sulfate concentration remained below 6.5 mg/L. Sulphide depletion
outpaced NP depletion, indicating that the material will have sufficient neutralization capacity to mitigate
any acid generation from sulphide oxidation. The dissolved metal concentrations in the diabase material
maintained low concentrations. The test results are stable and confirm that diabase is non-PAG.

Initial pHs of the metasediment tests (HC-Pdef-3, -4, -5, -10, -16) ranged from 5.60 in HC-Pdef-16 to 9.35
in HC-Pdef-10, and all decreased over time to values ranging from 3.54 in HC-Pdef-16 to 7.46 in HC-Pdef-
4 (week 51). Tests HC-Pdef- 10, HC-Pdef-16, HC-Pdef-05, and HC-Pdef-3 depleted all available alkalinity
and became acid generating within the first 40 weeks. Only test HC-Pdef-04 remained circumneutral, with
alkalinity of 10.7 mg/L at week 51. The sulfate concentration generally increased in all tests. Sulphide
generation outpaced alkalinity production, indicating that the material will likely become acid generating
in the field.

The dissolved metal concentrations maintained elevated concentrations of various metals including:
aluminum, arsenic, cadmium, copper, iron, nickel, selenium, uranium, and zinc. In tests HC-Pdef-03, HC-
Pdef-04, and HC-Pdef-16, metal concentrations stabilized or were decreasing at week 51. In test HC-Pdef-
5, concentrations of cobalt, nickel, and iron rapidly increased beginning around week 30 from below
detection limits at week 0 to 0.293 mg/L, 0.0204 mg/L and 1.86 mg/L, respectively, at week 51; more
modest increases were also observed in zinc and copper. These increases correspond with the onset of
mildly acidic conditions in the cell. Test HC-Pdef-10 showed a similar behavior with the onset of acidic
conditions at week 25; however, only nickel concentrations have increased significantly to 2.63 mg/L at
week 51. The results confirm that Metasediment is potentially acid generating and metal leaching.

After initial pH values of 9.23 and 9.01 in tests HC-Pdef-29 and HC-Pdef-30, respectively, the pH of the
mixed granite/metasediment decreased gradually over time to values of 7.59 and 7.01 (week 44). The
total alkalinity decreased from initial concentrations of 28.8 and 20.8 mg/L to concentrations of 13.6 and
3.1 mg/L. The sulfate concentration remained below 2.5 mg/L in both cells. Alkalinity production outpaced
sulphate production, indicating that the material will have sufficient neutralization capacity to mitigate
any acid generation from sulphide oxidation. The dissolved metal concentrations in the mixed material
maintained low concentrations; although, in HC-Pdef-29, aluminum was slightly elevated at 0.01 mg/L.
The test results are stable and indicate that the mixed granite/metasediment unit is non-PAG.
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The Pigeon ABA and humidity cell test results indicate that:

e The diabase, diorite and granite rock units are classified as non-PAG, and are not a
material risk of metal leaching, the same as the classification of these rock types at other
open pits at the Ekati mine.

e Metasediment is PAG, and a risk of metal leaching, the same as the classification of this
rock type at other open pits at the Ekati mine.

e The mixed granite/metasediment unit (30-70% metasediment) is classified as non-PAG.

Should the results of annual waste rock sampling deviate from the geochemical characteristics described
above, supplemental geochemical testing will be initiated.

3.11 Lynx Geochemical Characterization

The Lynx kimberlite pipe occurs in the southeastern portion of the Ekati mine approximately 30 km from
the Ekati main site facilities and approximately 2 km to the southwest of the Misery pipe (Figure 3.11-1).

The Lynx pipe is hosted by two-mica granite. The area immediately surrounding the Lynx kimberlite pipe
is transected by numerous probable diabase dykes. One dike runs very close to the northwestern margin
of the pipe and pit boundaries and one is inside the pit boundary adjacent to the pipe on its eastern side.
The pipe lies within a small lake and is covered by approximately 18 to 30 m of water as well as boulder
and gravel-dominated glacial till that is 10 to 20 m thick. The Lynx kimberlite pipe has elongated, steep-
sided pipe morphology. In plan view, the pipe is roughly tear-shaped (approximately 0.7 ha surface area,
150 m by 65 m) with the narrow portion of the pipe extending towards the west. The available drilling
data suggest that the more voluminous eastern portion of the pipe tapers inwards sharply. A plan view
and an isometric view of the Lynx kimberlite pipe are provided in Figure 3.11-2 and Figure 3.11-3.

The Lynx kimberlite pipe is divided into an upper crater phase and lower volcaniclastic phase
(volcaniclastic refers to clastic rock chiefly composed of volcanic material;). Drilling undertaken to date
suggests that the volcaniclastic phase forms a steeply dipping wedge underlying the crater phase, and
extends up into the eastern portion of the pipe. These phases have been defined as separate geological
domains (DDEC 2013).

The crater phase is dominated by olivine-rich RVK (olivine is a mineral also known as magnesium iron
silicate) with 15% to 50% partially altered to fresh medium to coarse grained olivine macrocrysts (i.e.,
relatively large crystals occurring in a mineral deposit) set in a dark mud-like matrix. Also present are:
minor amounts of small (generally less than 2 to 3 cm) grey to black mudstone clasts (clasts are rock
fragments resulting from the breakdown of larger rocks); between 1% and 3% rounded, fresh granite
xenoliths (xenoliths are rock fragments that have become enveloped in a larger different type of rock as
it formed) ranging from approximately 1 to 10 cm; and, occasional wood fragments. Lesser amounts of
olivine-poor RVK (similar to above, but with less than 15% olivine) and minor interbedded epiclastic
kimberlite are also present (DDEC 2013).

The volcaniclastic phase consists of very olivine-rich PVK, which contains between 40% and 70% coarse
grained, fresh to altered, olivine macrocrysts set in a microcrystalline, serpentine-dominated matrix.
Other components include relatively abundant rimmed magma clasts, RVK xenoliths (1% to 5%), and
common granite xenoliths (5% to 15%; DDEC 2013).
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Figure 3.11-1 Lynx WRSA Area Map
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Figure 3.11-2 Lynx Kimberlite Plan View
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Figure 3.11-3  Lynx Kimberlite Isometric View
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A limited geochemical testing program was conducted on rock collected from the Lynx pit and the Lynx WRSA in 2017.
The objective of this program was to confirm the composition of diabase encountered at the Lynx pit during mining;
therefore, the sample frequency is biased towards diabase. The Lynx geochemical dataset includes undiluted granite and
diabase, respectively, as well as mixed diabase and granite from the Lynx crusher stockpiles and Lynx WRSA. The results
of geochemical testing are presented in Tables 3.11-1 and 3.11-2, and are described below.

The sulphur content of Lynx granite samples ranged from 0.005 to 0.08% (average 0.049%). The average Sobek NP for
Lynx granite is 8 kg CaCOs/t. These values are similar to granite at other areas at the Ekati Mine. Overall, granite from
the Lynx pit has a low acid potential, with an average NP/AP of 5.3. Major and trace element concentrations were similar
to results previously recorded at other areas at the Ekati mine.

The sulphur content of diabase and mixed granite/diabase from the Lynx pit was low. Lynx WRSA samples contained 0.03
and 0.1% total sulphur, Lynx Pit samples contained from 0.02 to 0.03% (median 0.03%) total sulphur, Jay crusher stockpile
samples (diabase mixed with granite) contained from 0.02 to 0.04% (median 0.03%) total sulphur, and the two Jay fine
/ coarse crusher samples (diabase mixed with granite) contained 0.01 and 0.03% total sulphur. Neutralization potential
values were of a similar range in all samples. Lynx diabase NP values were 14 and 16 kg/t CaCOs in Lynx WRSA samples,
11 to 16 kg/t CaCOs (median 14 kg/t CaCO3) in Lynx pit samples, 11 to 30 kg/t CaCOs (median 13 kg/t CaCOs) in Jay
crusher stockpile mixed granite-diabase samples, and 5 and 6.5 kg/t CaCOs in the Jay coarse/fine crush mixed granite-
diabase samples. All samples from the Lynx pit (diabase, and mixed diabase/granite) were classified as non-PAG.

Major and trace element concentrations in Lynx diabase samples were similar to results previously recorded at other
areas at the Ekati Mine. In 2024, nine Lynx diabase waste rock samples collected during the move from the Lynx WRSA
to Point Lake contained concentrations of barium, chromium, magnesium, and nickel above the range of Lynx diabase
waste rock that were previously analyzed. Other elements were found in similar concentrations as historical Lynx diabase
samples. The results are presented in Tables 3.11-3 and 3.11-4.
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Table 3.11-1  Summary of Lynx Waste Rock Acid-Base Accounting Data

Description Summary Statistic  Paste pH  Total S Sulphate  Sulphide NP AP NNP NP/AP
Year Rock Type  Units s.u. s % % kg CaCO3 eqg/tonne
~ Average 8.8 0.029 0.025 0.011 13 0.9 13.0 17
_;-% Max 9.6 0.10 0.040 0.090 30 3.1 29.9 48
2 95th Percentile 9.2 0.036 0.040 0.026 16 11 154 25
% Median 8.7 0.030 0.020 0.005 13 0.9 12.7 15
-,% 5th Percentile 8.4 0.020 0.010 0.0050 9 0.6 8.2 8
% % Min 8.4 0.010 0.0050 0.0050 5 0.3 5.0 4
§ g Count 30 30 30 30 30 30 30 30
Average 9.4 0.049 0.006 0.049 8 1.5 6.5 16
Max 10 0.08 0.010 0.080 9 2.5 8.0 51
95th Percentile 9.6 0.077 0.009 0.077 9 2.4 7.9 44
Median 9.3 0.055 0.005 0.055 8 1.7 6.5 5
Sth Percentile 9.2 0.012 0.005 0.0118 7 0.4 5.2 3
- = Min 9.2 0.005 0.0050 0.0050 7 0.2 5.0 3
3 :_93 Count 4 4 4 4 4 4 4 4

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics.

NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

Dash (-) indicates parameter not MEASURAED

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated from the NP and AP
summary statistics presented in the table above.
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Table 3.11-2  Summary of Elemental Concentrations in Lynx Waste Rock

Description Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year Rock Type  Units % ppm  ppm % ppm  ppm ppm % % % ppm  ppm % ppm  ppm
: Average 6.8 1.7 226 4.9 45 67 252 11 1.0 29 1,397 1.2 2.2 74 121
_‘.3 Max 8.2 4.5 802 6.0 52 128 305 12 2.8 3.6 1,760 1.9 29 91 176
E 95th Percentile 7.6 35 495 5.6 51 101 302 12 2.0 33 1,577 15 2.7 87 153
-é Median 6.7 14 187 5.3 49 64 276 11 086 3.0 1,498 1.2 2.2 78 122

'(% Sth Percentile 6.4 090 162 2.8 23 53 101 5.4 078 15 703 093 19 40 77

% % Min 6.4 0.80 150 1.2 6.2 41 16 1.8 0.77 0.60 244 074 1.8 17 68

= g Count 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Average 8.0 4.5 548 11 11 76 58 3 29 0.9 348 35 2.8 39 107
Max 8.6 5.6 800 1.2 15 107 96 4 3.6 11 439 5.9 3.0 52 120
95th Percentile 8.5 5.6 775 1.2 14 104 90 4 3.6 11 429 5.8 3.0 51 119
Median 7.9 5.0 580 11 13 78 49 3 291 09 343 39 2.8 44 108

Sth Percentile 7.6 279 275 0.9 7 44 37 2.4 216 0.6 273 074 24 18 95

8 Min 7.6 250 230 0.9 5.8 39 36 23 213 061 266 046 24 14 93

% § Count 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Table 3.11-3  Summary Statistics of ABA Results for Lynx Diabase Waste Rock

Summary Sampled Material (Year) Count Paste pH Total $? Sulphide S* NpP* MPA> NNP® NP/MPA’
Statistic?
pH units % % kg CaCOs eq/t
Mean 2017-2019 Lynx Diabase 46 8.9 0.02 0.02 14.6 1.0 15.6 16.9
2024 Lynx Diabase 9 9.0 0.12 0.11 335 35 30.0 10.2
Maximum 2017-2019 Lynx Diabase 46 9.6 0.04 0.13 29.9 5.0 21.0 49.8
2024 Lynx Diabase 9 9.2 0.60 0.51 169 15.9 153 143
95™ Percentile 2017-2019 Lynx Diabase 46 9.2 0.04 0.04 210 1.6 20.2 32.7
2024 Lynx Diabase 9 9.2 0.43 0.37 111 11.7 100 14.0
Median 2017-2019 Lynx Diabase 46 9.0 0.02 0.01 141 0.9 16.0 15.4
2024 Lynx Diabase 9 9.1 0.05 0.05 16.0 1.6 14.7 10.6
5% Percentile 2017-2019 Lynx Diabase 46 8.4 0.01 0.01 8.8 0.6 103 5.6
2024 Lynx Diabase 9 8.6 0.04 0.04 13.9 13 10.5 5.0
Minimum 2017-2019 Lynx Diabase 46 8.4 0.01 0.01 5.0 0.3 6.0 3.2
2024 Lynx Diabase 9 8.3 0.04 0.04 133 13 9.7 2.8
Notes:

DL = analytical detection limit; CaCO3= calcium carbonate

1 All results reported as < DL were replaced with DL value 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 to 2024 samples determined using Modified Sobek method.
5 Maximum potential acidity; 2019 samples calculated using total sulphur, 2020 to 2024 samples calculated using sulphide sulphur.

6 Net neutralization potential.

7 For samples where MPA < DL, DL values were used for NP/MPA calculation.
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Table 3.11-4

Summary Statistics of Elemental Results for Lynx Diabase Waste Rock

Summary Statistic!'  Sampled Material (Year) Count Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni Pb Ti \Y Zn
% ppm ppm % ppm ppm ppm ppm % % % ppm ppm % ppm ppm % ppm ppm
Mean 2017-2019 Lynx Diabase 46 6.72 1.7 231 5.17 0.11 45.9 58.2 256 10.53 0.97 2.92 1466 1.17 2.14 734 3.62 1.77 374 119
2024 Lynx Diabase 9 1.53 1.3 207 1.38 0.07 30.1 87.1 261 5.09 0.22 2.16 351 0.97 0.12 136.7 2.55 0.30 228 77
Maximum 2017-2019 Lynx Diabase 46 8.15 7.3 802 6.28 0.27 52.8 128.0 329 12.65 2.76 3.57 2460 1.93 2.89 90.7 18.60 2.66 444 176
2024 Lynx Diabase 9 2.26 5.8 1530 2.57 0.33 56.3 288.0 317 6.70 0.47 11.70 628 1.86 0.17 901.0 11.70 0.54 264 113
95t percentile 2017-2019 Lynx Diabase 46 7.06 14 200 5.48 0.10 48.7 60.5 279 11.08 0.86 3.06 1515 1.14 2.15 77.2 2.60 1.87 399 122
2024 Lynx Diabase 9 2.02 0.7 40 1.27 0.04 27.0 63.6 297 5.10 0.19 0.96 314 0.75 0.13 39.2 1.44 0.29 237 73
Median 2017-2019 Lynx Diabase 46 6.63 14 200 5.48 0.10 48.7 60.5 279 11.08 0.86 3.06 1515 1.14 2.15 77.2 2.60 1.87 399 122
2024 Lynx Diabase 9 1.45 0.7 40 1.27 0.04 27.0 63.6 297 5.10 0.19 0.96 314 0.75 0.13 39.2 1.44 0.29 237 73
5t percentile 2017-2019 Lynx Diabase 46 6.40 14 200 5.48 0.10 48.7 60.5 279 11.08 0.86 3.06 1515 1.14 2.15 77.2 2.60 1.87 399 122
2024 Lynx Diabase 9 1.28 0.7 40 1.27 0.04 27.0 63.6 297 5.10 0.19 0.96 314 0.75 0.13 39.2 1.44 0.29 237 73
Minimum 2017-2019 Lynx Diabase 46 6.26 0.8 120 0.83 0.06 6.2 29.0 16 1.83 0.74 0.60 228 0.74 1.78 17.4 1.40 0.21 36 52
2024 Lynx Diabase 9 1.26 0.2 33 0.98 0.01 245 37.5 31 3.56 0.16 0.78 272 0.69 0.04 321 1.11 0.09 77 48
Notes:

The 2019 samples were analyzed following a four-acid digestion, while for the samples from 2020 to 2024, aqua regia digestion method was used.
DL = analytical detection limit; Al = aluminum; As = arsenic; Ba = barium; Ca =calcium; Na = sodium; Cd = cadmium; Co = cobalt; Cr = chromium; Cu = copper; Fe = iron; K = potassium; Mg = magnesium; Mo = molybdenum; Na = sodium; Ni = nickel; Pb = lead; Ti = titanium; V = vanadium; Zn = zinc
1 All results reported as < DL were replaced with half of the DL value for the calculation of summary statistics.
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3.12 Sable Geochemical Characterization

The Sable Pipe is located beneath Sable Lake, approximately 15 km north of Panda Pit (Figure 2.1). The pipe forms an
irregular heart-shaped outline in plan view (Figure 3.12-1) and is approximately 1.9 ha in area where it contacts glacial
overburden. The pipe widens at depth, although the north wall dips inwards Figure 3.12-2). The overlying 7 to 15 meters
of glacial till consists of boulders, and gravel (50-70%) with lesser sand (10-30%), silt (0-10%) and clay (0-10%) of
undifferentiated glacial origin. The sand sized component is composed of angular to subrounded quartz, feldspar and
flakes of micas locally-derived from two mica granite. The northwest quadrant of the pipe is overlain by abundant metre-
sized boulders (BHP 2002b).

The Sable kimberlite contains two main lithologies:

e Olivine-rich Resedimented volcaniclastic kimberlite (ORVK): massive, matrix-supported,
kimberlite with less than 30% fine- to medium- grained olivine, scattered mudstone clasts, rare
small granite xenoliths and common wood fragments set in a dark, fine-grained matrix
dominated by mud; and

e Very olivine-rich volcaniclastic kimberlite (vOVK): clast-supported, very olivine-rich VK with
common mudstone clasts, scattered granite xenoliths and carbonized wood fragments. Olivine
content commonly exceeds 50% and due to the significantly lower proportion of muddy matrix
material, the kimberlite is generally pale to dark greenish- brown/grey in color (DDEC 2015b).

Kimberlite intersections have been assigned to two major domains based on drill core observations. An Upper Crater
domain is characterized by a significant proportion of RVK. This kimberlite type generally dominates the upper portion
of the kimberlite with increasing amounts of interbedded pale vOVK occurring with depth. The Lower Crater domain is
dominated by vOVK, with the presence of scattered large (4 to 15 cm) granite xenoliths. The domain boundary is currently
defined at the point below which matrix supported ORVK becomes an insignificant component (DDEC 2015b).

The two major waste rock types are two-mica granite (2MG) and diabase and mafic dykes. The 2MG showed gradational
contacts with minor intervals of biotite granite, granodiorite, and pegmatite. The diabase dykes are near vertical and
contacts with the granitic rocks are generally sharp, fractured, and of variable orientations. Most dykes are a few
centimetres wide with the exception of a 30 m thick diabase dyke located 200 metres east of the kimberlite pipe. It is
estimated that diabase represents less than 5% of the host rock in the proposed pit limits with 2% coming from the 30
m thick dyke (BHP 2002b).
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Figure 3.12-1 Sable Pipe, Plan View
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Figure 3.12-2  Sable Pipe, Isometric View
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Geochemical testing of host rock types (granitic rock and diabase) indicates very low sulphur concentrations and
consequently negligible reactivity. The results of geochemical testing of granite and kimberlite waste rock from the Sable
pit are presented in Tables 3.12-1 and 3.12-2, respectively. No special management approaches are needed to address
the geochemical properties of the host rock (BHP 2002b).

Table 3.12-1  Summary of Sable Waste Rock Acid-Base Accounting Data

Paste

Description Summiary Statistic Total S Sulphate  Sulphide NP AP NNP
pH NP/AP
Year Rock Type Units s.u. s % % kg CaCOs eq/tonne
Average 9.0 0.030 0.0063 0.051 3.6 0.94 7.0 3.8
Max 10 0.30 0.030 0.80 13 9.4 11 14
95th Percentile 10 0.11 0.010 0.16 10 35 11 2.9
Median 9.6 0.010 0.0050 0.0050 29 0.31 6.5 9.2
Sth Percentile 9.0 0.0050  0.0050 0.0050 093 0.16 3.7 6.0
2 Min 7.5 0.0050  0.0050 0.0050 0.80 0.16 3.7 5.1
§ Count 47 47 47 41 47 47 6 47.0
Average 8.2 0.11 0.022 0.085 170 33 - 51
Max 10 0.32 0.050 0.27 204 10 - 20
95th Percentile 9.1 0.22 0.038 0.19 199 6.8 - 29
Median 8.2 0.090 0.020 0.060 176 2.8 - 63
~ Sth Percentile 7.8 0.040 0.0080 0.036 137 1.3 - 109
8, % Min 7.8 0.040 0.0050 0.030 128 1.3 - 102
% g Count 13 13 13 13 13 13 0 1

Notes: All results reported as 'below detection' were replaced with detection limit values for the calculation of summary statistics.

NP: neutralization potential as determined by the standard Sobek method

AP: acid potential, calculated as total sulphur * 31.25

NNP: net neutralization potential.

Dash (-) indicates parameter not measured

The NP/AP values are statistical calculations based on all sampled collected, and will not necessarily equal the value calculated from the NP and AP
summary statistics presented in the table above.
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Table 3.12-2  Summary of Elemental Concentrations in Sable Waste Rock
Description Summary Statistic Al As Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni Zn
Year  Rock Type Units % ppm ppm % ppm ppm ppm % % % ppm ppm % ppm ppm
Average 1.8 2.2 195 0.30 6.2 174 4.6 1.7 1.0 0.73 196 34 0.41 14 70
Max 7.9 25 780 1.5 38 343 60 6.9 5.6 5.9 820 14 4.1 113 424
95th Percentile 7.3 25 704 0.90 21 297 18 4.1 44 29 470 6.8 2.8 62 205
Median 0.65 2.5 30 0.19 3.0 187 0.50 11 0.34 0.27 145 4.0 0.060 5.0 47
Sth Percentile 0.23 0.40 10 0.050 0.50 17 0.50 0.28 0.095 0.036 35 0.87 0.033 21 5.6
g Min 0.060 0.20 5.0 0.030 0.50 9.0 0.50 0.20 0.050 0.030 20 0.28 0.010 15 0.50
§ Count 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Average 13 2.5 1,504 2.7 58 278 23 4.4 0.78 13 817 14 0.12 1,174 50
Max 1.7 2.5 3,800 4.8 66 321 32 4.8 1.8 13 1,810 2.0 0.43 1,383 59
95th Percentile 1.6 2.5 2,578 4.7 66 320 30 4.7 1.7 13 1,219 2.0 0.36 1,366 58
Median 1.3 25 1,415 2.2 59 286 22 44 0.58 13 740 1.0 0.050 1,198 50
N " Sth Percentile 0.92 25 839 1.6 48 231 15 4.0 0.37 13 640 1.0 0.040 950 45
8, § Min 0.89 25 410 14 41 228 14 3.6 0.36 13 630 1.0 0.040 752 44
g § Count 14 14 14 14 14 14 14 14 14 1 14 14 14 14 14
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3.13 Point Lake Geochemical Characterization

The Point Lake Open Pit located east of the Misery camp accesses three kimberlite pipes, Point Lake, Phoenix and
Challenge, occurring beneath Point Lake (Figure 3.13-1), in the southeastern portion of the Ekati property approximately
2 km to the northeast of the Misery Camp (Figure 2.1-1). They form part of the Lac de Gras field, comprising more than
270 kimberlites emplaced between approximately 45 and 75 million years ago into Archean basement of the Slave
Craton. All three kimberlites occur as volcanic pipes that were emplaced into foliated metasedimentary rocks. The
kimberlites are steep-sided tapering volcanic pipes that vary considerably in size and in the nature of their infill.

The Point Lake pipe is the largest of the three kimberlites, covering an area of approximately 10.9 ha at the contact with
overburden. Logging of drill core and reverse circulation (RC) drill chips identified two main kimberlite domains (internal
zones with broadly equivalent geological characteristics):

e RVK — bedded, resedimented, olivine-poor to olivine-rich, volcaniclastic kimberlite with variable and significant
amounts of mud dilution. This is the dominant material occupying the upper part of the pipe.

e PK-—massive, olivine-rich pyroclastic kimberlite. This is the dominant kimberlite variety at depth and extends up
to the overburden contact on the eastern and western portion of the pipe.

Other, volumetrically minor, domains include: VK1 — a zone of apparent mixing between RVK and PK; VK2 — probable
contact material at the contacts between PK and wall-rock; and PK2 — distinctive pyroclastic kimberlite intersected only
in one drill hole (PL-53) that is not considered to be part of the main Point Lake pipe.

The Phoenix kimberlite covers an area of approximately 0.8 ha at the contact with overburden and is infilled
predominantly by massive, altered pyroclastic kimberlite (PK) with a high proportion of fine-grained (<1 cm) wall-rock
fragments (metasediment xenoliths). Drilling indicates the presence of large metasediment blocks (xenoliths) occupying
the south-east portion of the pipe at depths below surface of approximately 60 to 170 m. These are underlain by
pyroclastic kimberlite similar to that occupying the upper portion of the pipe.

The Challenge kimberlite is the smallest of the three PLC bodies, covering an area of 0.6 ha at the contact with
overburden. Based on drilling undertaken to date, this small pipe is entirely infilled with dark, very competent xenolith-
poor and olivine-rich pyroclastic kimberlite.

Overburden and waste rock will be excavated from the Point Lake Open Pit and deposited separately (S.2.4.10).
Overburden will comprise primarily glacial till with minor unconsolidated materials and lake bottom sediment. Sandy
esker-like material is not anticipated. Overburden is planned to be re-used for reclamation, including the closure cover
over the WRSA. Nearly all (estimate 99%"*) of the waste rock excavated from the Point Lake open pit will be
metasediment, and all of the metasediment will be managed as PAG. There may be minor quantities of pegmatites that
will not be separated and will be handled along with metasediment. A seepage collection system for the WRSA is included
in the WRSA Design (Appendix F) that will protect receiving waters from poorer than anticipated seepage quality. A post-
closure seepage quality prediction was prepared (ERM 2023) based on the preliminary closure design that will be
updated as part of the final closure design.
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Figure 3.13-1  Kimberlite Pipes at Point Lake

Three humidity cell tests (HCTs) were initiated in 2021 to better understand the geochemistry of the metasediment of
the Point Lake open pit, as augmentation of the existing site-wide dataset. The HCT samples were selected from the 85-
sample database that underwent static analyses. The samples were selected based on the static ABA and NAG and SFE
(shake flask extraction) leachate results to represent average and conservative metal leaching potentials, to the extent
practicable. Further, HCT 2 was selected with the specific intent of characterizing leaching in acidic drainage (pH<4.5)
due to its low NP and classification as potentially acid forming (PAF) based on the NAG pH results.

The HCT samples were submitted for Xray Diffraction with Rietveld Refinement (XRD) analysis. The XRD results indicated
that sulphides were present as pyrrhotite, which can be a faster reacting sulphide than pyrite (MEND 2009). However,
when the Point Lake sulphate release rates were compared to the Ekati Diamond Mine site-wide HCT sulphate released
rates, the actual rates of reactivity were determined to be similar. The primary mineral with NP in the samples selected
for HCT analyses was identified as biotite by the XRD analyses. Approximately 10% of the Point Lake metasediment
samples had measurable amounts of carbonate; however, these samples were not selected for HCT analyses.

The geochemical assessment of Point Lake metasediment waste rock is described in Appendix H. The HCT analyses were
initially reported in August 2022 (Appendix H.1) with follow up reporting based on results to weekly sample cycle 61 in
June 2023 (Appendix H.2). The geochemical analyses provided the basis for the metasediment source term used in the
WRSA seepage quality prediction (ERM, 2023).

3.14 Coarse Kimberlite Reject Geochemical Characterization

ABA data and elemental results for CKR samples collected routinely from 2000 through 2024 are summarized in Table
3.14-1 and Table 3.14-2 and a summary is provided below, based on the Ekati Mine 2024 Waste Rock and Waste Rock
Storage Area Seepage Report included in the 2024 EA and WL Annual Report. Monitoring results from the 2024 CKR
samples were generally within the range of CKR ABA results from previous years.

CKR sampled during 2024 had total sulphur contents ranging from 0.16% to 0.25%, with a median sulphur content of
0.22%. This is lower than the median of 0.25% Sulphur from samples collected between 2000 and 2023. The 2024
samples had a lower median neutralization potential (NP) of 137 kg CaCOs/t compared to a long-term median of 268 kg
CaCOs/t.
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The ratio of NP to MPA provides a measure of the acid generating potential of the sample. Values of greater than two
indicate that samples are non-PAG. The 2024 CKR samples had NP/MPA ratio that ranged from 18 to 28, with a median
ratio of 23. This is lower than the long-term median NP/MPA value of 30. These results continue to indicate that there is
sufficient NP within CKR to neutralize any acid produced as a result of oxidation of contained sulphides.

Major and trace element concentrations in the 2024 CKR were similar to the range of concentrations observed for Fox
kimberlite or Koala kimberlite (summary data presented in DDEC 2014a). Kimberlite is enriched in magnesium, chromium
and nickel compared to other rock types at the Ekati mine. Major and trace element concentrations remain within the
range of CKR results recorded from 2000 to 2023, although the 2024 sample means are generally lower than the long-
term mean. Overall, the concentrations now appear to be leveling off.

The CKR samples analyzed in 2024 were also categorized as non-PAG. To date, CKR samples consistently categorize as
non-PAG rock due to their NP/MPA being greater than two (commonly found to be 20 to 50 times that threshold value;
Price 2009). All results have agreed with historical datasets and therefore the WROMP remains relevant and appropriate
for the current WRSA’s.
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Table 3.14-1

Summary of Coarse Kimberlite Reject Acid-Base Accounting Data

Paste pH Total S? Sulphide S3 NP* MPAS NNP®
Sum.m.arly Sampling Year Count NP/MPA’
Statistic (pH units (%) (%) (kg CaCOs eq/t)
. I
2024 8 9.5 0.21 0.20 138 6.2 132 23
Mean
2000 to 2023 228 8.6 0.27 0.24 248 8.6 239 42
2024 CKR 8 9.6 0.25 0.24 172 7.5 165 28
Maximum
2000 to 2023 228 9.8 0.61 0.58 353 19.1 341 172
gsth 2024 8 9.6 0.25 0.24 170 7.4 163 27
Percentile 2000 to 2023 228 9.5 0.51 0.47 325 16.0 318 125
2024 CKR 8 9.4 0.22 0.21 137 6.6 130 23
Median
2000 to 2023 228 8.4 0.25 0.23 268 7.7 259 30
5th 2024 CKR 8 9.3 0.16 0.15 110 4.7 105 19
Percentile 2000 to 2023 228 7.8 0.07 0.04 90 2.2 78 10
2024 8 9.3 0.16 0.15 108 4.7 103 18
Minimum
2000 to 2023 228 6.5 0.04 0.01 50 1.3 48 5
Notes:

DL = analytical detection limit; CKR = Coarse Kimberlite Reject; CaCO3= calcium carbonate

L All results reported as < DL were replaced with DL value for the calculation of summary statistics.
2 Total sulphur.

3 Sulphur as sulphide; calculated by subtracting sulphate from total sulphur.

4 Neutralization potential; 2000 to 2019 samples determined using Sobek method, 2020 to 2024 samples determined using Modified Sobek method.
> Maximum potential acidity; 2000 to 2019 samples calculated using total sulphur, 2020 to 2024 samples calculated using sulphide sulphur.

® Net neutralization potential.
’ For samples where MPA < DL, DL values were used for NP/MPA calculation.
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Table 3.14-2  Summary of Elemental Concentrations in Coarse Kimberlite Reject (CKR)

Summary Sampling | Count | Al As Ba Ca Cd Co Cr Cu Fe K Mg | Mn Mo Na Ni Pb \' Zn
Statistic Year
% | ppm | ppm | % | ppm | ppm | ppm | ppm | % | % | % | ppm | ppm % ppm | ppm | ppm | ppm
2024 8 1. 3.0 866 | 1.8 | 0.19 | 42 218 24 | 3.0 09| 10 | 568 1.7 | 022 | 763 5.8 37 45
Mean 2000 to
5023 228 39 | 5.6 920 | 2.5 | 054 | 52 573 30 | 40| 12| 12 | 678 21 | 0.77 | 864 | 15.2 71 58
2024 8 14 | 4.6 | 1240 | 2.3 | 0.25 51 254 35 [ 35| 11| 13 | 681 2.2 | 0.28 | 986 6.4 39 49
Maximum 2000 to
5023 228 73 | 19 1930 | 40 | 250 | 8 | 1510 | 60 | 51 | 21| 16 | 880 | 11.0 | 2.25 | 1530 | 1150 | 116 | 117
) 2024 8 1.4 | 3.0 891 | 1.8 | 0.2 45 212 23 [ 32|09 | 11 | 608 1.8 | 0.21 | 812 5.9 38 45
95t
Percentile 2383;0 228 55 | 5.0 900 | 2.4 | 0.5 50 554 29 | 40| 12| 13 | 670 1.9 | 0.70 | 834 8.0 70 57
2024 8 1.3 | 3.0 891 | 1.8 | 0.2 45 212 23 [ 32|09 | 11 | 608 1.8 | 0.21 | 812 5.6 38 45
I\/Iedian 2000 to
5023 228 | 40 | 5.0 900 | 2.4 | 0.5 50 554 29 | 40| 12| 13 | 670 1.9 | 0.70 | 834 8.0 70 57
) 2024 8 1.2 | 3.0 891 | 1.8 | 0.2 45 212 23 [ 33|09 | 11 | 608 1.8 | 0.21 | 812 5.9 38 45
5t
Percentile 2383;0 228 1.9 | 5.0 900 | 2.4 | 0.5 50 554 29 | 40| 12| 13 | 670 1.9 0.7 834 8.0 70 57
2024 8 1.2 | 1.9 455 | 1.2 | 0.14 | 26 203 22 | 23|06 | 62| 39 1.2 | 017 | 427 4.7 35 43
Minimum 2000 to
5023 228 1.2 | 20 | 605 | 1.2 | 0.14 | 29 168 15 | 30| 05| 6.4 | 500 1.0 | 0.04 | 410 2 35 38

Notes:

All results reported as < DL were replaced with half of the DL value for the calculation of summary statistics.

The samples from 2000 to 2019 were analyzed following a four-acid digestion, while the samples from 2020 to 2024 were analyzed following an aqua regia digestion.

DL = analytical detection limit; CKR = Coarse Kimberlite Rejects; Al = aluminum; As = arsenic; Ba = barium; Ca =calcium; Na = sodium; Cd = cadmium; Co = cobalt; Cr = chromium; Cu = copper; Fe =
iron; K = potassium; Mg = magnesium; Mo = molybdenum; Na = sodium; Ni = nickel; Pb = lead; V = vanadium; Zn = zinc; ppm = parts per million
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3.15 Granite Non-PAG Geochemical Characterization

An overall summary of the geochemical characteristics for granite is provided in the Geochemistry Baseline Report for
the Jay Project (DDEC 2014b). In general, granite has low acid generation potential and is classified as non-PAG. Provided
is an overall summary of the granite ABA data for granite.

e The dataset for granite materials includes a total 1,431 granite samples, collected from the Beartooth, Misery,
Pigeon, Sable, Fox, Koala, and Panda areas, and the Jay pipe.

e Total sulphur concentrations ranged from 0.001% to 1.16 % by weight, with a median concentration of 0.03%
sulphur. Generally, the highest total sulphur concentrations were observed in granite samples collected from the
Sable Pit.

e The neutralization potential (NP) of the granite samples ranged from 1 to 331 kg CaCOs/t (average 14 kg CaCOs/t).
Granite samples have a low carbonate content.

e Atotal of 1,206 granite samples were analyzed for NP and MPA. Of this dataset, 97% (1,174 samples) had NP/AP
ratios greater than 2 and are classified as non-PAG. A total of 25 samples (2% of the dataset) had an uncertain acid
generation potential: these samples could generate acidity if NP is insufficiently reactive, or depletes at a rate
faster than sulphide minerals. Seven samples had NP/AP ratios less than 1, and were classified as PAG. Potentially
acid generating samples were primarily from the Fox Pit, Koala Pit, and Sable Pit.

e The results of HCT confirmed that granite has a low long-term acid generation potential.

3.16 Diabase Non-PAG Geochemical Characterization

Diabase is a minor waste rock lithology at the Ekati mine, comprising less than 10% of all Ekati waste rock. Diabase is non-
PAG with low metal leaching potential. As indicated in the May 22, 2018 Reasons for Decision on WROMP Version 8.0
stakeholders have indicated some uncertainty in the characterization of diabase.

Appendix D presents a discussion of the geochemical characteristics of diabase at the Ekati Mine:

e Diabase samples generally had a low total sulphur content, ranging from <0.01% to 1.3% with average 0.11% and
median value of 0.10%.

e The bulk NP of diabase ranged from 0.5 to 68 kg/t CaCOs, with an average value of 13 kg/t CaCOs; and a median
value of 12 kg/t CaCOs.

e Information was available to calculate the NP/AP ratio for 155 samples. The NP/AP ratio of diabase samples
collected from the Ekati mine ranged from 0.04 to 60, with an average of 8.0 and a median of 4.3. In total, 94% of
the diabase dataset (147 of 155 samples) consisted of non-PAG samples (NP/AP ratios >2), 3% (4 of 155 samples)
had an uncertain acid generation potential (NP/AP ratios between 1 and 2), and less than 3% (4 of 155 samples)
was classified as PAG (NP/AP<1).

e Similar to granite samples in the geochemical baseline dataset, several metals can leach from diabase under
neutral pH conditions; however, the risk and concentrations are low and are not greater than for granite. The long-
term acid generation and metal leaching potential for diabase is also similar to that of granite.
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3.17 General Summary of Geochemical Characterization

The following is a summary of the key results of geochemical characterization:

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

e Metasediment rock at the Misery, Pigeon and Point Lake pits is classified as PAG.

e 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 (SRK 2010).

e The Misery WRSA is probably of sufficient age that the effects of acidification ought to be apparent if the schist
were becoming acidic (SRK 2010).

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

e 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.

e Granite and diabase are classified as non-PAG.
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4. GROUND TEMPERATURE MONITORING

Ground temperatures in the WRSAs are measured four times annually, using ground temperature cables (GTCs) installed
at various locations. The locations and current operating status of the GTCs are shown in Figures 2.4-1 to 2.4-3. Currently,
no cables have been installed in the Pigeon waste rock pile, but cables will be installed at an appropriate time
operationally. No cables will be installed in the Lynx or Sable WRSAs as they will comprise granite and diabase and will
not contain any reactive materials that require encapsulation by permafrost to prevent metal leaching or acid rock
drainage runoff.

Monitoring of the GTCs has been undertaken since 2000 and is reported to the Board annually as part of the annual
closure and reclamation progress report. Preliminary thermal modelling for the Fox WRSA indicated that there were
unique factors affecting freezing and that these factors require further development before predictive modeling can be
completed. In order to address these factors, further investigation work was completed. This included the installation of
five GTCs and piezometers within the Fox WRSA in 2015. Two new GTCs were installed at the Misery WRSA in 2018 as
GTCs in active areas were buried or destroyed. One horizontal GTC was installed at Pigeon in 2019 as part of Research
Plan 4 (RP4) on the Pigeon waste rock storage area closure cover.
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5. WASTE ROCK SEEPAGE

5.1 Introduction

The main potential source of chemical loading from WRSAs is infiltration during late freshet as a result of seasonal melting
of surface snow and ice. In addition, there is a small amount of melting within the active layer during the summer. Some
seepage flows are small such that the water pools on the tundra and does not enter the aquatic Receiving Environment.
Most other seepage water flows to mine water management facilities (i.e., LLCF, King Pond Settling Facility, Two Rock
Sedimentation Pond, etc.). A portion of seepage water from some WRSA’s flows to the Receiving Environment. The
Pigeon WRSA was added to the seepage survey during freshet 2015; the Lynx and Sable WRSA were added in 2016 and
2018, respectively. Sampling at the Point Lake WRSA and Overburden Stockpile will commence with the placement of
excavated materials (scheduled 2024). Seepage from the Point Lake WRSA is designed to be collected in a collection
sump and transferred to the King Pond Settlement Facility. The Seepage Sampling Locations and Potential Seepage
Destinations are shown in Figure 5.2-1 to Figure 5.2-5. The sampling locations vary according to where flow is present
and may not always align with these figures and are reported on through the Annual and 3-Year Seepage Reports. Note
that the Point Lake WRSA and Overburden Stockpile have not been constructed and, therefore, seepage sampling
locations are not known; these will be provided in a future update of this Plan.

5.2 Physical Seepage Management

WRSAs are designed such that seepage water flows to mine water management areas where possible. Where this cannot
occur, both active (collection and pumping) and passive (diversionary berm) collection methods can be used if required
to re-route seepage into managed areas.

5.2.1 Panda/Koala/Beartooth Waste Rock Storage Area

The location of the Panda/Koala/Beartooth WRSA (Figure 5.2-1 and Figures 5.2-2) was selected and constructed such
that the majority of the seepage flows either towards the LLCF or into surface and pit dewatering systems which are tied
into the central dewatering system which ultimately discharges into the LLCF. The northeast corner of the WRSA (~3% of
a ~24 km perimeter) flows to Bearclaw Lake via a small flow monitored during seepage surveys. A berm was constructed
in this location early in the mine life to mitigate past seepage quality concerns that have since resolved.

5.2.2 Fox Waste Rock Storage Area

The Fox WRSA was located such that the majority of drainage flows into the Fox Pit drainage catchment. The WRSA
perimeter includes berms that reduce seepage to the surrounding Receiving Environment (Figure 5.2-3).
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Figure 5.2-1 Seepage Sampling Locations and Potential Seepage Destinations from the Panda/Koala/Beartooth
NE/NW WRSA

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1

98



Figure 5.2-2 Seepage Sampling Locations and Potential Seepage Destination from the Panda/Koala/Beartooth
WRSA
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Figure 5.2-3 Seepage Sampling Locations and Potential Seepage Destinations from the Fox WRSA
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5.2.3 Misery Waste Rock Storage Area

The location of the Misery WRSA was selected so that the majority of drainage flows into the pit, or mine water
management facilities (i.e., Desperation Pond, Waste Rock Dam and King Pond Settling Facility). To manage the flow of
runoff and seepage into Lac de Gras (the Receiving Environment), a runoff and seepage containment structure (Waste
Rock Dam) was constructed down gradient and east of the Misery WRSA. This structure temporarily stores runoff and
seepage that flows towards Lac de Gras. Two coffer dams were constructed south of Desperation Pond (Figure 5.2-4) to
capture seepage and runoff down gradient and northwest of the Misery WRSA. During the operations of the MUG
Project, the majority of seepage from the Misery WRSA will continue to flow into the pit, or minewater management
facilities (i.e., Desperation Pond, Waste Rock Dam, and King Pond Settling Facility).

Drainage from the north side of the Temporary Kimberlite Ore Storage Area (Figure 5.2-4; approximately 2% of an
approximately 6 km perimeter) flows to Cujo Lake via a small north-eastward flow monitored during seepage surveys.
The Temporary Kimberlite Ore Storage Area is similarly monitored for seepage twice annually.

5.2.4 Pigeon Waste Rock Storage Area

There is a small residual catchment area to the east of the WRSA that would naturally flow to Big Reynolds Pond under
the base of the WRSA. There will be no perceivable “flow” of water through the base of the WRSA because of the limited
catchment area and, importantly, because of the aggradation of permafrost in the base of the WRSA. The presence of
glacial till abutting (or nearly so) the east side of the WRSA is likely to encourage runoff to pass to the south of the WRSA.
Additionally, the shape of the southeast ‘corner’ of the WRSA is designed to utilize the natural topography to encourage
surface runoff to pass to the south of the WRSA (Figure 5.2-5). An assessment of the fish presence/absence of Little
Reynolds Pond concluded that the pond is non-fish bearing (ERM, 2018)

5.2.5 Lynx Waste Rock Storage Area

The Lynx Waste Rock Storage Area is monitored twice annually for seepage during the freshet and fall seepage surveys.
All results are reported in the Waste Rock and Waste Rock Storage Area Seepage Survey included in the EA and WL
Annual Report. Seepage from the northeast side of Lynx is expected to flow towards Cujo Lake, while seepage from the
southwest side is expected to flow towards Mossing Lake (Figure 5.2-6).
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Figure 5.2-4 Seepage Sampling Locations and Potential Seepage Destination from Misery and Lynx WRSAs

Ekati Diamond Mine Waste Rock and Ore Storage Management Plan V13.1

102



Figure 5.2-5 Seepage Sampling Locations and Potential Seepage Destination from Pigeon WRSA
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Figure 5.2-6 Lynx WRSA Expected Seepage Flow Directions (shown in red)
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5.2.6 Sable Waste Rock Storage Area

Sable Pit mining commenced in August 2017 and is on-going. The Sable WRSAs comprises of the South WRSA, East WRSA,
and West WRSA as described in Section 2.4.11. Figure 5.2-7 presents the watershed boundaries and potential seepage
flows directions from the South, West and East Sable WRSAs. Seepage from the toe of the South WRSA would flow
towards either Sable Pit or to Two Rock Sedimentation Pond. A very small portion of the seepage from the toe of the
South WRSA would flow to the south towards the road. Seepage from the West WRSA would be to Ulu Lake, Horseshoe
Lake, or to the Two Rock Sedimentation Pond. The seepage from the East storage area would flow towards Ulu Lake. A
kimberlite ore storage area was developed on a granite pad in the area south of the open pit and north east of the Sable
office complex near the haul road. The Sable WRSA and Temporary Kimberlite Ore Storage Area will be monitored twice
annually for seepage during freshet and fall seepage surveys. All results will be reported in the Waste Rock and Waste
Rock Storage Area Seepage Survey submitted with the EA and WL Annual Report. As described further in Section 7.9,
adaptive management will be used in the event that seepage with poor water quality is detected around the Sable WRSA.

5.2.7 Point Lake WRSA and Overburden Stockpile

A minor portion of seepage from the WRSA will flow southwards into the open pit (Figure 5.2-8). The remainder, and
vast majority, of the seepage will flow northwards and will be collected through perimeter ditches to a collection sump.
Water in the collection sump is to be transferred by pumping or trucking to King Pond Settlement Facility and Lynx Pit.
The WRSA seepage collection system is intended to operate though operations and into post-closure until its removal is
approved by the Board. WRSA seepage will be monitored monthly during the ice-free season.

Seepage will be monitored twice annually, during freshet and fall seepage surveys. During the construction and re-mining
of the Overburden Stockpile, visual inspection for seepage at the toe will be conducted monthly. After construction, the
seepage survey will continue per the seepage protocol. All seepage monitoring results will be reported in the Waste Rock
and Waste Rock Storage Area Seepage Survey submitted with the EA and WL Annual Report. As described further in
Section 7.9, adaptive management will be used in the event that seepage with poor water quality is detected.

Burgundy is committed and required to achieve closure objective WR-1, which states “Seepage water quality from
WRSAs is safe for people, terrestrial, and aquatic ecosystems”. The current uncertainties in the long-term thermal model
prepared by Tetra Tech (Appendix F) are documented along with recommendations that will reduce uncertainty in a
model update to be prepared for the final cover design. Burgundy highlights that the closure objective to be achieved
relates to safe seepage quality and not to freezing of 100% of the waste rock. The adaptive management approach
established in the ICRP will evaluate and respond to circumstances where WRSA seepage quality is poorer than
anticipated.
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Figure 5.2-7 Sable WRSA Potential Seepage Flow Directions
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Figure 5.2-8 Point Lake WRSA Seepage Collection System Layout
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5.3 Seepage Monitoring

Seepage surveys of all constructed WRSAs and ore stockpiles are conducted twice a year (during spring
freshet, and again in late summer or fall before freeze up), in accordance with the requirement of the
Water Licence. Additional sampling may occur at certain WRSA’s. The testing of seepage chemistry is
designed to detect changes that may affect the Receiving Environment and Receiving Water.

Samples are also collected from reference areas near the mine that are not affected by waste rock and
other mining activities to determine the chemical composition of natural waters in the area. Reference
stations were established to provide baseline characterization of natural runoff chemistry and evaluate
possible causes of chemical differences between natural tundra water and WRSA seepage. On-going
monitoring at REF-005 has also allowed differentiation between natural climate/hydrology driven changes
in water quality around Ekati and WRSA-influenced trends.

Prior to mining, baseline reference areas were set up north of Sable, around Fox, and east of the
Panda/Koala WRSA. Monitoring of tundra seepage water quality occurs in three potential reference areas
outside of mining activities (east of Bearclaw Lake, and within the Sable and Misery areas; REF-005, REF-
037, and REF-040 respectively). REF-005, located east of Bearclaw Lake, has been sampled historically
since 1999. REF-037, historically sampled from 2002 to 2008, was sampled again in 2019 to evaluate the
suitability of REF-005 as a reference station and was confirmed dry in 2021. REF--037 is located less than
2 km from the Sable Pit, and therefore it is not possible to rule out that it may be affected by dust from
mining operations. In 2019, REF-037 showed no notable changes in chemistry to historical monitoring
results and therefore was concluded to be a suitable reference station; however, when compared to REF-
005, differences in water chemistry have been evident since the onset of monitoring and are likely a result
of the different catchment areas of these two stations. Monitoring at a new reference site, REF-040 (near
Lac de Gras in the Misery area), began in 2019.

Laboratory testing of seepage samples includes the set of parameters defined under Water Licence
W2022L2-0001. Field testing includes measurement of volume and rate of flow, field pH, and conductivity.
The detailed seepage sampling protocol is provided in Appendix B. The results of seepage monitoring are
reported annually as required by the Water Licence (W20221L2-0001).

5.4 Chemical Weathering Mechanisms

Waste rock leachate quality is dependent on the actual minerals present and the mechanisms by which
the minerals break down chemically (decompose) to release metal ions to solution. Understanding of
these mechanisms is important to predicting the long-term chemical loadings from waste disposal areas.
The following sections describe expected chemical weathering mechanisms for each of the main rock

types.

5.4.1 Granite

The main mineralogical features of granite are the presence of abundant silicate minerals (mainly
plagioclase, quartz, and biotite mica), low concentrations of sulphide minerals and negligible carbonate
minerals.

The dominant chemical process for granite under site conditions is the reaction of carbonic acid (carbon

dioxide dissolved in rainwater and snowmelt) with silicate minerals. This reaction produces clay from
weathering of silicates, some dissolved metals (calcium, magnesium, potassium) and dissolved alkalinity.
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The rate of the reaction is limited by the formation of thin clay layers on the fresh silicate surfaces;
however, kinetic testing on granite samples has consistently shown that low levels of alkalinity are
produced by this process (Norecol Dames and Moore, 1997).

Oxidation of the small amounts of sulphide minerals will release protons (i.e., acidity) to solution.
However, since this occurs at a very low rate, the acidity produced is readily consumed by reaction with
the dissolved alkalinity and carbonate minerals from silicate weathering.

Overall, granite will not produce ARD because the capacity to generate dissolved alkalinity by long term
weathering of abundant silicates will offset the acid produced by short term weathering of small quantities
of sulphides. In the long term, no major changes in drainage chemistry are expected except for slowly
declining loadings of metals released by silicate weathering. Drainage pH is not expected to change.
Therefore, the chemistry of drainage observed under current conditions is a conservative indication of
long-term drainage chemistry and can be used to predict future loadings.

5.4.2 Metasediment

Metasedimentary rock at the Ekati mine contains higher concentrations of sulphide minerals than granite,
and negligible carbonate mineralization.

As described in Section 3.8, acidity and sulphate were generated during kinetic testing of metasediment
samples in laboratory conditions. The samples that generated acidity had NP/AP ratios less than 2, and
had sulphur contents between 0.18 and 0.43%. To date, acid rock drainage has not been observed in
seepage from the Misery WRSA.

5.4.3 Diabase

Diabase represents a volumetrically insignificant rock type at the Ekati mine relative to granite. Diabase is
non-PAG with low metal leaching potential. As indicated in the May 22, 2018, Reasons for Decision on
WROMP Version 8.0 stakeholders have indicated some uncertainty in the characterization of diabase. The
long-term acid generation and metal leaching potential for diabase is similar to that of granite. Several
metals can leach from diabase under neutral pH conditions; however, the risk and concentrations are low
and are not greater than for granite.

Diabase from Lynx is classified as non-reactive rock. Diabase from Lynx can be used in the same manner
as granite at the Ekati mine. This includes use as a clean general construction material, including roads,
pads, dykes and berms, laydowns, and the basal layer and active layer (i.e., capping of reactive material)
in the WRSAs.

5.4.4 Kimberlite Processing Products

Kimberlite is geologically different from the host rocks. While it contains similar or greater levels of
sulphide minerals as metasediments, kimberlite mostly consists of magnesium silicates (serpentine and
olivine) and also contains abundant carbonates. The carbonates are thought to be calcite but may also
contain magnesium (magnesite and/or dolomite).

Interaction of carbonic acid with kimberlite and its processing products is expected to result in three
chemical processes:

e Weathering of magnesium silicates — release of dissolved magnesium, bicarbonate and formation
of clay weathering products (magnesium silicates and hydroxides);
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e Weathering of other silicates (e.g., phlogopite mica) — release of dissolved magnesium, potassium,
bicarbonate and formation of clay weathering products; and,
e Dissolution of carbonates — release of dissolved calcium, magnesium and bicarbonate.

Kimberlite will also experience oxidation of pyrite which will release acidity and sulphate, and result in
precipitation of ferric hydroxide. The acidity will be readily neutralized by dissolved alkalinity produced by
the above processes and interaction with carbonates. Weathering of kimberlite produces soluble
magnesium rather than calcium. Under these conditions, sulphate concentrations in solution can become
elevated because magnesium sulphate is more soluble than calcium sulphate.

Due to the excess of neutralizing minerals, decrease in pH will not occur and therefore the chemistry of

seepage from kimberlite disposal areas under current conditions is a conservative indicator of long-term
drainage chemistry.
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6. WASTE ROCK AND ORE STORAGE
MANAGEMENT

6.1 Approach

The WROMP is based on the most reasonable information available for design and natural conditions. This
information is inherently variable over time and diligent management responds to changes in natural
conditions (such as storm events or a sequence of wet years) or design factors (such as volumes of each
rock type mined). The Board will be notified of changes in circumstances or conditions that represent new
or greatly heightened environmental concerns (operational or closure) for the WRSA. This will include
plans for responding to the change encountered.

Measures to optimize the design of a WRSA will be implemented during construction and the Board will
be notified of such measures.

6.2 Material Generation and Disposal Schedule

Estimated tonnages of each type of material are shown in Table 6.2-1. The volume of granite and diabase
in the Misery Pit is sufficient to layer and encapsulate the Misery metasediment.

Table 6.2-1 Estimated Waste Rock Tonnages for Planned Mining Activities

Geological Unit Million Dry Metric Tonnes to be Mined — As of October 2023
Misery Sable Point Lake”

Surficial Material 0 0.1 8.4

Granite

- pit 0 4.70 0

- underground 0.43 Na

\Waste Kimberlite 0 0 0

Metasediments 0 0 22.0

Diabase 0 0.09 0

* Point Lake waste rock may contain pegmatite.
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6.3 Non PAG Material Construction Use

Based on its non-PAG geochemical characterization excavated granite (Section 3.15) and Lynx diabase
(Section 3.16 and Appendix D) materials are designated as suitable for general construction and
reclamation use at Ekati, which might include but is not limited to:

e Construction of the airstrip runway

e Construction of haul and access roads

e Construction of water diversion channels

e Construction of pads for buildings and equipment laydowns areas
e Construction of frozen core and water retention dams and dikes
e WRSA pad construction and final WRSA cover capping material

e Reclamation of the LLCF

6.4 Panda/Koala/Beartooth Waste Rock Storage Area

Underground mining of the Koala pipe was completed in 2018. Underground mining produces a
considerably reduced volume of waste rock compared to open pit mining. Waste rock from these
operations was granite and has been placed in the Panda/Koala/Beartooth WRSA or used as construction
material for roads, dikes, pads, etc. The final footprint of the Panda/Koala/Beartooth WRSA is shown in
Figure 6.4-1.
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Figure 6.4-1 Final Footprint of Panda/Koala/Beartooth WRSA and CKRSA



6.5 Coarse Kimberlite Reject Storage Area

The CKRSA will continue to receive CKR from processing of kimberlite from all operations.

6.6 Fox Waste Rock Storage Area

Open pit mining in Fox pit was completed in spring 2014. There is no further construction planned for the
Fox WRSA. The final footprint of the Fox WRSA is shown in Figure 6.7-1.

6.7 Misery Waste Rock Storage Area

Mining resumed at the Misery Pit in 2012, through a pushback to increase the size of the open pit. Open
pit mining was completed in 2018. The Misery Underground (MUG) includes underground development
starting in April 2018, followed by kimberlite mining by early 2019. Additional development will occur until
2021, and kimberlite mining through to about mid-2022.The final footprint of the WRSA is shown in Figure
2.4-4,

Because of the interest in managing and documenting the metasediment rock, geochemical
characterization of waste rock during the Misery expansion is conducted annually (rather than every three
years as occurred at Fox; Section 7.3). Potentially acid generating metasediment 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.

A Temporary Kimberlite Ore Storage Area is used to store kimberlite ore prior to haulage back to the
processing plant at Main Camp. It may also be used for temporary storage of granite and diabase to
facilitate the appropriate layering of rock types in the Misery WRSA. The base of the storage area is
constructed out of granite and diabase waste rock. The material stored on the pad will be removed to the
process plant or the WRSA and the pad will be reclaimed according to the measures described in the
Interim Closure and Reclamation Plan. Also see Section 6.10 regarding Temporary Kimberlite Ore Storage.
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Figure 6.7-1 Final Footprint of Fox WRSA
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6.8 Pigeon Waste Rock Storage Area

Open pit construction at Pigeon began in 2014, and mining at Pigeon was completed in 2021. The Pigeon Site Plan is
shown in Figure 2.4-5.

Details of the Pigeon WRSA are described in Section 2.4.8 and in the Updated Design Report (Appendix C). The footprint
of the WRSA is approximately 66 ha entirely within the LLCF catchment area and the average height of the WRSA is
approximately 66 m. Glacial till mined from the Pigeon pit is stockpiled adjacent to the WRSA and is available for
reclamation. A closure cover has been designed but has not been approved by the Board. The final cover design will be
determined through the closure planning process or an update to the WROMP for Board approval. See Board's Sept 22,
2017 Reasons for Decisions on the Pigeon WRSA Design Report and WROMP Version 7.0 for more information

6.9 Lynx Waste Rock Storage Area

Open pit mining of Lynx was completed in 2019. Waste rock excavated from the Lynx Pit was non-PAG, predominantly
granite with approximately 10% diabase and minor amount of gneissic granite. The WRSA is a roughly rectangular shaped
pile that is approximately 625 m long and 565 m wide (Tetra Tech EBA 2015; Figure 6.9-1. The final volume of rock in the
WRSA is 4,780,876 m3.

The waste rock pile is a benched pile design with a final design elevation of 485 m, and with bench elevations of 465 m
and 480 m. The bench widths are typically 25 m with slopes of approximately 1.4H:1V. The overall pile slope is
approximately 2.4H:1V to 2.7H:1V. Overburden was placed over a granite and diabase base that will have a depth up to
4.8 m. The waste rock pile is located on a topographic high with a peak elevation of 470.0 m. The perimeter edge of the
waste rock pile intersects the original ground at elevations from 453.0 to 468.0 m.
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Figure 6.9-1 Final Lynx WRSA
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6.10 Sable Waste Rock Storage Area

As described in Section 3.12, the waste rock from Sable pit indicates very low sulfur concentrations and
consequently negligible reactivity. 95 % of the waste rock excavated from Sable Pit will be granite. Granite
rock has been demonstrated and accepted over the past 15 years of operations at the Ekati mine as non-
acid generating and non-metal leaching. To verify the results of the samples collected during the
geochemical characterization, waste rock sampling was conducted at Sable pit for two years at a rate of
three samples per rock type per bench per year, and no additional sampling is required.

There are three parts to the Sable WRSA: The West WRSA is located northwest of the Sable Pit and the
South WRSA is located southwest of the Sable Pit and wraps around the west side of the Two Rock
Sedimentation Pond. The East WRSA is located northeast of Sable Pit. Directly south of the West WRSA
and north of the South WRSA is Two Rock Sedimentation Pond (Figure 2.4-11). The South WRSA is a
roughly rectangular shaped pile approximately 1,400 m long and 600 m wide. It will have a final volume
of approximately 25.38 Mm? and a final design elevation of 563 MASL. The West WRSA is an irregularly
shaped pile that is approximately 1,200 m at the greatest length and 1,100 m at the greatest width. It will
have a final volume of approximately 23.19 Mm?3 and a final design elevation of 550 MASL. The East WRSA
is a roughly rectangular shaped pile approximately 650 m in length and 500 m in width. It will have a final
volume of approximately 3.37 Mm? and a final design elevation of 535 MASL. The pile will be constructed
in bench lifts of 15 m height with steps every lift to meet the final wall angle that will vary depending on
the storage area.

A Temporary Kimberlite Ore Storage Area is used to store kimberlite ore prior to haulage back to the
processing plant at Main Camp. The base of the storage area is constructed out of granite waste rock. The
material stored on the pad will be removed to the process plant or the WRSA and the pad will be reclaimed
according to the measures described in the Interim Closure and Reclamation Plan. Also see Section 6.12
regarding Temporary Kimberlite Ore Storage.

6.11 Point Lake WRSA and Overburden Stockpile

As described in Section 3.13, the waste rock from Point Lake pit is virtually 100% metasediment. There
may be in the order of 1% pegmatite present. There is no planned separation of metasediment according
to geochemistry and all of the metasediment will be managed as PAG. Waste rock will be placed in the
WRSA located on the north side of the open pit per the approved WRSA Design Plan (Appendix F). Seepage
from the WRSA will be collected through two ditches into a collection sump, where water will be
transferred by trucking or pumping to King Pond Settling Facility. The design of the seepage collection
system is included in the WRSA Design Plan. The WRSA seepage collection system will be constructed
using approved construction materials (S.6.3), which is planned to be Lynx granite/diabase. WRSA seepage
will be monitored according to the seepage monitoring protocol (Appendix B) monthly during the ice-free
season. Water quality monitoring will also include SNP sample 1616-52 in the collection sump. Waste rock
will be placed on a basal layer constructed using granite and Lynx diabase sourced from the Lynx WRSA and
crusher stockpile.

Overburden (primarily glacial till) will be placed into the Overburden Stockpile located on the west side of
the open pit. The design of the Overburden Stockpile is included in the WRSA Design Plan (Appendix F).
Per the WRSA Design Plan (S.4.1): “... some of the initially excavated materials may be saturated or wet.
Sediment and erosion control will be implemented if erosion features develop in the OVBSP”. Seepage

118



from the Overburden Stockpile may also be monitored, if necessary, according to the Metal and Diamond
Mining Effluent Regulations under the Fisheries Act.

The WRSA Design Plan (Appendix F) includes a QA/QC Plan for the WRSA, Overburden Stockpile, and
WRSA seepage collection system. The QA/QC measures will be implemented in accordance with the
approved plan. The WRSA Design Plan (Appendix F) provides six recommendations, which will be

addressed as described in Table 6.11-1.

Table 6.11-1

Point Lake WRSA Design Plan Recommendations

Recommendation

Action

Generating site-specific data through lab testing of the Point Lake till
once the OVBSP has been constructed, or during till excavation.

Testing described herein in Section 7.1.

Measurement of site-specific snow profiles, particularly as lower
benches are constructed.

Testing described herein in Section 7.1.

Installation of monitoring instrumentation such as GTCs to verify
predicted temperatures of the pile. Installation to be staged on
completed portions of the waste rock pile.

Approach described herein in Section 7.2.

Updating the thermal analysis, depending on the till properties,
measured ground temperatures, and snow cover profiles for the final
cover design.

This work is to be conducted for final design
of the WRSA closure cover.

Regular visual inspection of the waste rock pile and seepage collection
system during and after the construction of the WRSA to identify signs
of excess deformations, instability, or distress. Additionally, the piles
could be surveyed and compared to design annually.

This work is to be conducted according to
the approved QA/QC Plan (Appendix F).
Approach described herein in Section 7.1.

The stability of the waste rock pile should be reviewed and reassessed
if there are changes to the waste rock placement plan, especially the
placement plan for the initial benches.

The waste rock placement plan has not
changed to date and no further
considerations of physical stability are

necessary. This may apply in future if the
placement plan changes substantively.

The locations of the WRSA and Overburden Stockpile are illustrated on Figure 2.4-10.

6.12 Temporary Kimberlite Ore Storage

Chemical interaction between seepage contacting both kimberlite and granite was discussed in recent
(2011 and 2012) Annual Seepage Reports as a possible factor explaining the observed seepage quality.
The seepage quality was well within Water Licence compliance but exhibited geochemical signatures of
the source rocks. The case at hand was a kimberlite storage pad at the Misery site where kimberlite was
exposed for an unusual extended period of time due to the suspension of operations at the Misery site
from 2005 to 2011. That particular pad has since been reclaimed (2013) by relocation of unfrozen material
to the active areas of the Misery WRSA and covering of the residual (i.e., frozen) pad materials by the
advancing WRSA such that the residual frozen materials remain frozen as permafrost.
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Temporary kimberlite storage areas are a necessary component of mine operations at some mining areas,
such as Misery and Sable. At the Misery and Sable sites, for example, temporary storage is required to
transfer diamond-bearing kimberlite from the open pit rock trucks to the ‘long-haul’ road trucks that
transport the kimberlite to the process plant. The temporary kimberlite storage area that was previously
and currently used for Misery was also previously used for the temporary storage of kimberlite ore from
Lynx until 2019 when mining operations were completed.

The following guidelines will apply to operation of temporary kimberlite ore storage areas:

e The storage areas are constructed with a granite and diabase pad to create a safe
operating surface for heavy equipment and to avoid the placement of kimberlite
onto tundra soils which can generate naturally depressed pH.

e Where practical, storage areas will be located where seepage flows towards a
managed mine water facility.

e Seepage from the kimberlite storage areas will be monitored and assessed as part
of the Annual Seepage Monitoring Program.

e Remedial or adaptive management actions will be undertaken as appropriate
based on seepage monitoring results.

No guideline for duration of exposure is provided as there is no laboratory or empirical information to
define an appropriate timeframe based on environmental risk. Routine (minimum twice per year)
monitoring of seepage from the storage areas provides the primary mechanism for assessing risks to the
environment and prompting necessary response actions.
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7. VERIFICATION, MONITORING AND
REPORTING

As waste rock is stored as per the management plan, the physical and environmental performance of the
WRSA will continue to be monitored.

7.1 Physical Monitoring

The physical stability of the active WRSAs will be monitored by on-site technical staff. WRSAs construction
plans are developed by on-site technical staff based on approved engineering designs. As-built surveys
are conducted monthly in summer and quarterly in winter, to compare against design and construction
plans. Geotechnical engineers will be consulted if significant deviations from the construction plan or
proposed changes to construction methodology arise. Ground temperature cables installed at several
locations in the WRSAs are monitored quarterly. Physical monitoring reports for the WRSAs are included
in the EA and WL Annual Report. The waste rock pile designs incorporate appropriate factors of safety
against instability, and there have been no indications of significant pile instability to date.

Inspections will focus on the following:

e Changed or unusual conditions;

e Failures including slumps, slides and toppling;

e Indications of potential instabilities such as tension cracking, subsidence;
e Erosional features such as gullying or washouts; and

e Locations of seepage

In addition, WRSA will be surveyed as necessary to verify correct slopes, footprints, volumes, and heights.

7.1.1 Point Lake WRSA Seepage Collection System

The Point Lake WRSA seepage collection system is described in the WRSA Design Report (Appendix F) and
consists of two perimeter ditches and a collection sump. The seepage channels are specifically designed
for efficient transmission, minimizing the potential for seepage losses through optimized channel
gradients and the hydraulic conductivity of the substrate. As stated in the Point Lake WRSA Design Plan
(Appendix F, Section 6.1):

The channels will be unlined for the majority of their lengths, as significant seepage losses
through the channel base are not expected based on channel gradients and hydraulic
conductivity (in the order of 5x10-7 m/s) of the substrate soil (Tetra Tech 2019).
Permafrost is generally considered to behave as an aquiclude or aquitard with
groundwater being found in the thawed zones (Tetra Tech 2019). The highest volumes of
snow melt and subsequent runoff occurs during freshet in June; however, the ground is
largely frozen and impermeable, therefore the majority of water is transported by surface
flow with negligible infiltration into the ground. Full active layer development is expected
late summer and is typically 1.5 m at Ekati, although localized variances do occur. Late
summer precipitation events are likely infiltrate the till, however, flow through the active

121



layer is expected to be minimal based on the hydraulic conductivity of the till material
(Tetra Tech 2019), and because there are no appreciable head pressures to facilitate
infiltration (i.e., infiltration beneath a lake). Installation of downstream wells in select
locations could be considered to monitor water quality if site observations indicate the
seepage collection system is not performing as intended.

From freshet to late summer (June — October), the seepage collection channels and sump will be
monitored monthly to assess their performance. As outlined in Section 3.4 of Point Lake Waste Rock
Storage Area QA/QC Plan in Appendix F, physical performance monitoring will include:

e Inspection of the channel slopes for any signs of distress;

e Inspection of the crests for transverse cracking;

e Inspection for signs of erosion or exposed composite liner system material; and
e Inspection for areas of thaw-settlement

During the winter months, no monitoring will be conducted due to the absence of seepage flow. Regular
inspections will be completed by the on-site Engineer during construction and post-construction
monitoring will be conducted by Burgundy Staff.

The water level in the collection sump will be monitored to guide dewatering activities (i.e., water transfer
to King Pond Settling Facility, Lynx Pit). This monitoring will ensure that the in-sump water level remains
below the maximum design operating elevation specified in the WRSA Design Plan.

7.1.2 Point Lake Overburden

For the Point Lake WRSA and Overburden Stockpile, monitoring will be in accordance with QA/QC Plan in
the Point Lake Design Plan V1.1 (Appendix F) and will include regular visual inspection of the waste rock pile
during and after the construction of the WRSA to identify signs of excess deformations, instability, or
distress.

Overburden excavated at the Point Lake open pit will be sampled for testing of physical properties to
support the final design of a closure cover for the Point Lake WRSA, as follows:

e A minimum of five representative samples will be collected as mined or from the stockpile for
infiltration testing and/or hydraulic conductivity testing
e Laboratory analysis will include moisture content, grain size and permeability

The analysis result will be used to assess the effectiveness of the overburden in the closure cover system
by determining infiltration rates and evaluating overall cover performance. The analysis results will be
reported in the Waste Rock and Waste Rock Storage Area Seepage Survey Report for the year in which
the sampling is conducted.

7.1.3 WRSA Snow Drifting

Burgundy will conduct an annual late-winter survey of snow drifting at the WRSA to support the final
design of the closure cover for the Point Lake WRSA. A summer survey may also be performed to provide
comparative data. Collecting site-specific snow profile data (e.g., density and thickness), particularly
during the construction of the lower benches as recommended in the design plan, will help refine thermal
model predictions for closure.
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7.2 Temperature Monitoring

Thermal monitoring of WRSA’s will continue, with installed instrumentation typically monitored four times
per year and reported in an annual WRSA ground temperature monitoring report which is included as an
appendix the annual closure and reclamation progress report submitted to the WLWB.

Burgundy will work with qualified professionals to identify potentially feasible locations and techniques
for the installation of thermistors during construction of the Point Lake WRSA. Feasible locations will have
a high likelihood of success as compared to previous unsuccessful attempts at the Ekati Diamond Mine to
install and monitor thermistors during WRSA construction. Locations for thermal monitoring of the Point
Lake WRSA during construction will be provided within the Point Lake WRSA Design Plan V1.2. Data will
be used to support the final design of a closure cover for the Point Lake WRSA.

7.3 Waste Rock and Overburden Geochemistry
Monitoring

Verification programs are meant to monitor the chemistry of waste rock placed in the WRSA in a similar
way to that described in Section 3.2 and reported annually in Waste rock Waste Rock Storage Area
Seepage Survey Reports:

e Confirm that excavated material is geochemically similar to baseline data used for source term
development in modelling to predict seepage quality during and after operations (upon which the
project may have been approved).

e Provide an early indication of unexpected geochemistry.

e Waste rock mined in the Point Lake 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.

e Waste rock during the development and production of Misery Underground will be sampled at a
rate of three samples per 12 months. The rock types and volumes will also be reported.

e Monitoring of tonnages mined will continue, with the figures reported in the annual Waste Rock
and Waste Rock Seepage Survey Reports submitted to the WLWB.

e Waste rock volumes will be subdivided by rock type, by originating mine component and by
destination WRSA and will include volumes of CKR.

e Incircumstances 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.

e Overburden excavated at the Point Lake open pit will be sampled for geochemical testing as follows:

0 A minimum 10 representative samples will be collected as mined or from the stockpile.
0 Laboratory analysis will include SFE tests, ICP-MS, and ABA.

e Additional sampling and/or testing of Point Lake overburden can be undertaken by Burgundy and

the prescribed sampling program can be modified through an approved update of the WROMP.

Point Lake waste rock may contain a minor quantity of pegmatite included into the placement of
metasediment. The quantity of pegmatites will be monitored against a threshold of 5%. If the cumulative
quantity of pegmatite is found to exceed 5% of the total volume of the WRSA, SFE tests will be conducted
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on existing samples and a geochemical evaluation will be completed to evaluate implications for the post-
closure seepage quality prediction. Monitoring the volume of pegmatite will be part of the routine
sampling of blast holes and geological mapping of pit walls as described above. The proportional quantity
of pegmatite observed will be recorded and reported in the annual Waste Rock and Waste Rock Seepage
Survey Reports submitted to the WLWB. This method is sound because pegmatite is visually distinct from
metasediment. If the cumulative estimate of pegmatite exceeds 5% of the cumulative volume of waste
rock, three to five existing samples will undergo SFE testing and a geochemical evaluation will be carried
out by a qualified professional to identify implications to the post-closure seepage quality predictions. If
the geochemical evaluation determines that additional testing of pegmatite is necessary to maintain the
rigor of the seepage prediction, a test program will be designed and initiated at that time. The outcomes
of geochemical evaluations and follow up test work will be described in the annual Waste Rock and Waste
Rock Seepage Survey Reports submitted to WLWB.

Humidity Cell Tests were conducted on Point Lake metasediment as described in Section 3.13. Samples
were not available that provided 95" percentile concentrations of all solid phase and leachate
constituents and this was identified as being of interest to reviewers. The ABA and solid-phase metal
concentrations in Point Lake metasediment that are obtained through routine sampling of blast holes as
described above will be screened against the Point Lake metasediment dataset to identify samples that
may exceed the 95" percentile for all constituents. Samples that exceed the 95" percentile threshold will
undergo SFE testing and a geochemical evaluation will be carried out by a qualified professional to identify
implications to the post-closure seepage quality predictions. If the geochemical evaluation determines
that additional testing of those or other samples of Point Lake metasediment is necessary to maintain the
rigor of the seepage prediction, a test program will be designed and initiated at that time. The outcomes
of geochemical evaluations and follow up test work will be described in the annual Waste Rock and Waste
Rock Seepage Survey Reports submitted to WLWB.

7.3.1 Sable Geochemistry Sampling

The sampling at Sable pit was completed in 2019 after 2 years of sampling as required. Supporting
evidence and rationale relating to the cessation of ABA sampling from the Sable Pit is as follows:

Annual monitoring has included the collection of waste rock at a rate of three samples per rock type per
bench per year for two years. This requirement ended in 2019 given that monitoring commenced in 2017.
In 2019, 20 samples of granite and 3 samples of diabase were collected. Two samples of granite
(5G.470.38.01, SG.470.38.02) had high calcium, magnesium, iron, and nickel concentrations compared to
the other granite samples, indicating that they were likely diabase or a mix of diabase and granite; these
samples were reclassified as diabase and the update is reflected in the results below.

Summary statistics of ABA and elemental results from the 2019 samples are shown in Table 7-1 and Table
7-2 with a summary of previous monitoring results provided for comparison. A discussion of the results
by waste rock type is included in this section.

Granite

Results of paste pH, total sulphur, NP, and COs NP for the 18 granite samples collected in 2019 were all
within the range observed in the 2017-2018 Sable samples (Table 10-1). The median values of paste pH
(9.8), total sulphur (0.01%S), NP (9 kg CaCOs /t) and COs NP (2.3 kg CaCOs /t, which represents half the
detection limit) were similar to the historical results from 2017-2018. All samples were classified as non-
PAG according to the NP/MPA whereas all but three samples were classified as non-PAG according to the
COs NP/MPA criteria established in Section 2.1.2 of the 2019 Seepage Report (Figure 7.3-1 and Figure 7.3-
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2). This was mainly due to the very low sulphur content (range of <0.01 to 0.02%S), except for two samples
that were classified as uncertain according to COs NP/MPA criteria (range of 0.03 to 0.04%S).

The major and trace element median values were similar to the 2017-2018 Sable granite samples.
Molybdenum and zinc concentrations were slightly higher in 2019 relative to the 2017-2018 samples,
while copper concentrations were slightly lower.

In summary, the comparison of granite datasets yields the following conclusions:

e Results of paste pH, total sulphur, NP and CO3 NP, as well as NP/MPA and CO3 NP/MPA, for the
Sable monitoring samples were all within the historical range of the Panda, Koala, and Fox granite
monitoring results.

e Minimum values of various elements in the Sable dataset were below the historical minima of the
Panda, Koala, and Fox monitoring results, however this is likely a result of lower detection limits
achieved in recent years.

e Maximum values of a few elements in the Sable dataset were above the historical maxima of the
Panda, Koala, and Fox monitoring results including:

0 Beryllium: maximum in Sable monitoring results of 5.2 ppm compared to 2.5 ppm in the
historical datasets.

O Potassium: maximum in Sable monitoring results of 5.6% compared to 4.3% in the
historical datasets.

0 Phosphorus: maximum in Sable monitoring results of 2,200 ppm compared to 2,100 ppm
in the historical datasets.

0 Zinc: maximum in Sable monitoring results of 110 ppm compared to 97 ppm in the
historical datasets.

Sable granite is thus very similar to granite produced in other areas of Ekati that have been monitored
extensively and deemed non-reactive.

Diabase

Results of paste pH, total sulphur, NP, and COs NP for the five diabase samples (including the two samples
collected as granite) were all within the range observed in the 2018 diabase samples (Table 7.3-1). Despite
a similar total sulphur median value (0.02%S), the range in 2019 (0.01 to 0.03%S) was more limited than
2018 (0.01 to 0.18%S), which may simply reflect the limited sample size in 2019. The median Sobek NP
was similar in 2019 (14 kg CaCOs /t) to 2018 (16 kg CaCOs /t). The COs NP values were below detection for
all 2018 and 2019 samples. All 2019 samples were classified as non-PAG according to the Sobek NP/MPA,
whereas four of the five samples were classified as non-PAG according to the COs NP/MPA criteria
classification with one sample of uncertain ARD potential (Figure 7.3-1 and Figure 7.3-2).

The major and trace element concentrations were mostly within the range observed in 2018.
Molybdenum and nickel concentrations were slightly lower in 2019, likely reflecting the potentially mixed

granite/diabase composition of the two samples that were reclassified.

In summary, the comparison of diabase datasets yields the following conclusions:
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Results of paste pH, total sulphur, NP, and CO3 NP, as well as of NP/MPA and CO3 NP/MPA, for the Sable
monitoring samples were mostly within the historical range of the Beartooth, Fox, Jay, Lynx, and Misery
monitoring results.

e The minimum paste pH value at Sable (8.0) was slightly below the minimum value of the historical
dataset (8.1).

e The maximum NP/MPA value for the Sable monitoring samples (70) was higher than that of the
historical dataset (60).

Median total sulphur for the Sable samples (0.02%) was below that of the median of the comparative
historical dataset (0.095%), while median NP was slightly higher for the Sable samples (15 kg CaCO3 /t)
compared to that of the historical dataset (12 kg CaCOs /t). Median CO3 NP values were below the
detection limit in both datasets. This leads to higher median values for the Sable samples of NP/MPA (26)
and COs; NP (3.6) compared to the historical datasets from the other pits (NP/MPA of 4.3 and CO; NP of
0.93).

Maximum concentrations of a few elements in the Sable dataset were above the maxima of the
comparative historical dataset including:

e Aluminum: maximum in Sable monitoring results of 9.4% compared to 8.2% in the historical dataset.

e Barium: maximum in Sable monitoring results of 930 ppm compared to 800 ppm in the historical
dataset.

e Potassium: maximum in Sable monitoring results of 2.9% compared to 2.8% in the historical dataset.

e Sodium: maximum in Sable monitoring results of 3.3% compared to 2.9% in the historical dataset.

e Nickel: maximum in Sable monitoring results of 100 ppm compared to 97 ppm in the historical
dataset.

e Strontium: maximum in Sable monitoring results of 690 ppm compared to 470 ppm in the historical
dataset.

e Titanium: maximum in Sable monitoring results of 2.5% compared to 2.0% in the historical dataset.

e Vanadium: maximum in Sable monitoring results of 530 ppm compared to 440 ppm in the historical
dataset. Overall, Sable diabase samples have similar characteristics as previous samples collected
from other areas at Ekati. Samples collected to date from Sable are on the lower end of the range
present for risk of ARD potential, compared to the compiled historical dataset, mainly due to the
low total sulphur content. Diabase is estimated to be less than 5% of the material within the
proposed pit limit.

Only granite and Lynx diabase materials have been approved by the Board to be designated as suitable
for general construction and reclamation at Ekati. Based on this, all Sable diabase will be contained within
the WRSAs. Seepage surveys around the Sable WRSAs will continue to be conducted twice a year, in
accordance with the requirement in the Water Licence. The analysis of Seepage chemistry from the Sable
piles will be the best method of detecting any potential changes that may affect the Receiving
Environment and Receiving Water.
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Figure 7.3-1 Sobek NP vs MPA Sable Granite Sample
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Figure 7.3-2 Sobek NP vs MPA Sable Diabase Samples
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Table 7.3-1

Summary Statistics of ABA Results for Sable Waste Rock
Description Summary Paste pH S (T) S (SOa) CO: COs- NP NP MPA NNP NP/MPA COs-
Statistic NP/MPA
Units
H o o o kg CaCO, |kg CaCO, kg CaCO, |kg CaCO; | i
P eg/tonne  |eg/tonne  |eg/tonne eq/tonne
/Average 9.5 0.022 0.012 0.21 2.7 16 0.7 15 34 11
= Max 12 0.39 0.07 0.8 18 150 12 150 64 15
c
2 o5th . 9.9 0.06 0.01 0.2 4.3 20 1.9 19 54 15
5 Percentile
é Median 9.5 0.01 0.01 0.2 2.3 14 0.31 14 42 15
o 5th
b= . 9 0.01 0.01 0.2 2.3 11 0.31 11 8.2 2.5
S Percentile
% Min 8.4 0.01 0.01 0.2 2.3 7 0.31 4.4 1.8 0.81
,5_% Count 397 397 43 43 43 379 397 379 379 43
Average 9.1 0.036 - - - 15 1.1 14 21 -
Max 10 0.26 - - - 86 8.1 81 77 -
o
c
5 oth . 0.8 0.1 - - - 25 3.2 24 46 -
= Percentile
c
§ Median 9.2 0.03 - - - 14 0.9 13 17 -
< 5th
2 Percentile
'g 8.1 0.01 - - - 7.7 0.31 6.3 4.8 -
e Min 7.2 0.01 - - - 5 0 3.4 1.5 -
3 Count )97 )97 ! ! i )75 )08 )75 275 i
Average 9.1 0.037 - - - 19 1.2 18 24 -
Max 10 0.29 - - - 220 9.1 210 100 -
95th
Percentile |y ¢ 011 | ! i 33 3.4 31 51 i
Fox Granite (All 1) on o2 003 | ! i 16 0.9 15 b0 i
Monitoring)
5th
Percentile g 4 0.01 . . - 13 0.3 11 6.4 -
Min 7.5 0.01 - - - 5 0.3 5 1.5 -
Count 417 417 12 12 12 417 417 417 417 12
/Average 9.6 0.013 0.013 0.2 2.3 8.4 0.42 8.1 22 6.4
Max 10 0.04 0.03 0.2 2.3 14 1.3 13 38 7.3
95th
Percentile g g 0.023  [0.03 0.2 2.3 12 0.72 12 36 7.3
Sable  Granite .
(2017-2018) Median 9.8 0.01 0.01 0.2 2.3 8.5 0.31 8.5 21 7.3
5th
Percentile g 4 001 o1 0.2 2.3 4 0.31 3.7 12 3.4
Min 8.8 0.01 0.01 0.2 2.3 i 0.31 3.7 9.6 1.8
Count 18 18 18 18 18 18 18 18 18 18
Average 9.8 0.013 0.019 0.2 2.3 8.8 0.42 8.6 31 6.5
Max 10 0.04 0.03 0.2 2.3 14 1.2 14 70 7.3
95th
Percentile | 0.031  [0.03 0.2 2.3 11 0.98 11 60 7.3
Sable  Granite
i . .01 .02 2 2. 31 2 .
(2019) Median 9.8 0.0 0.0 0 3 9 0.3 8 9 7.3
5th
Percentile g g 0.01 0.01 0.2 2.3 6 0.31 6 0.1 2.3
Min 9.5 0.01 0.01 0.2 2.3 6 0.31 6 6.4 1.8
Count 18 18 18 18 18 18 18 18 18 18
/Average 9 0.11 0.013 - 2.8 13 3.3 - 8 1.6
Max 9.8 1.3 0.06 - 18 68 42 - 60 19
95th
Beartooth, Fox, | ercentile . . . - . - . L -
jay, Lynx, Misery 1y gian o 0.095  [0.01 L )3 12 3 ] 4.3 0.93
Diabase (Golder
2018) 5th
Percentile i i i i i i i I i
Min 8.1 0.005  [0.005 - 0.23 0.5 0.16 - 0.037 0.22
Count 156 162 155 - 133 155 162 - 155 132
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Notes:

All results reported as ‘below detection” were replaced with detection limit values for the calculation of summary statistics.

‘S (T): total sulphur.

‘S (S04)’: sulphur as sulphate.

‘COs-NP’: carbonate neutralization potential. Units are kg CaCO; equivalent/tonne. Values below detection limit were converted to half the detection limit as required by the WROMP.

‘NP’: neutralization potential as determined by the standard Sobek method, except for 2009 Selection Phase diabase samples for which NP was determined by the Modified NP method. Units are
kg CaCOsequivalent/tonne.

‘MPA’: maximum potential acidity calculated from total sulphur. Units are kg CaCOs equivalent/tonne.
‘NNP’: net neutralization potential. Units are kg CaCO; equivalent/tonne.
-’ indicates parameter not measured
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Table 7.3-2

Summary Statistics of Elemental Results for Sable Waste Rock

Summary
Description  [ratistic Al s Ba lca lcd o Jor fcu Fe Kk Mg Mn Mo Na Ni Pb b N fzn Hg U
Units % pp |pp % pp PP PP |ppm % % |5 ppm pp % pp PP PpPM  op PP jpPM  opm
m m m m m m m m m m
Average 93 37 630 33 051 18 150 28 29 18 19 380 15 3 53 97 26 78 65 - -
Max 13 15 890 59 1 24 230 140 36 43 53 540 5 44 150 70 10 100 88 - -
95t
Percentlie 11 10 750 4 05 22 200 58 34 21 23 500 4 4 8 14 5 91 80 - -
Panda Median 93 3 630 33 05 19 140 25 29 18 19 380 1 3 48 10 02 80 64 - -
Granite (Al
Monitoring)  [5th
Percentile ;6 4 50 21 05 13 8 64 23 14 14 2900 1 23 40 2 02 54 52 - -
Min 72 1 430 035 05 4 38 1 12 12 063 140 1 045 21 2 02 21 34 - -
Count 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 - -
Average 9O 47 610 26 05 15 110 24 27 19 17 350 23 31 51 83 43 69 61 85 -
Max 11 15 80 37 05 25 220 130 35 31 44 510 9 68 240 16 15 91 84 30 -
05th
Percentile 11y g 770 35 05 20 190 53 34 26 23 450 6 41 8 16 5 89 78 10 -
m?'aGra”‘te Median 92 5 620 29 05 16 110 21 29 19 18 370 1 3 46 8 5 71 62 10 -
Monitoring) Sth
Percentile 1,5 1 330 094 05 9 61 8 19 16 098 220 1 23 26 2 02 43 40 001 -
Min 63 1 100 06 05 7 40 2 14 12 072 130 1 18 16 2 02 29 19 001 -
Count 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 -
Average 82 62 640 32 05 17 110 42 33 2 2 440 13 27 58 11 5 86 64 24 -
Max 99 15 120 71 05 45 390 330 84 27 62 140 6 38 380 230 6 30 97 10 -
0 0
05th
Percentile g5 15 790 37 05 26 200 95 38 24 3 610 3 32 110 13 5 100 73 10 -
'(E:ﬁ‘ Granite  \\jedian 81 5 630 32 05 16 100 30 31 2 1.8 410 1 27 48 8 5 78 65 001 -
Monitoring)  [sth
Percentile ;3 5 540 23 05 13 59 15 28 15 16 350 1 22 42 3 5 72 57 001 -
Min 67 5 170 05 05 3 22 3 093 06 049 100 1 16 4 2 5 13 12 001 -
6
Count 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 -
Average 75 058 470 0.82 003 3 15 57 11 36 038 170 06 28 59 19 009 17 42 0.005 5.7
8 1
Max 79 11 760 18 007 9 36 17 24 56 09 440 16 41 19 30 013 53 110 0.005 15
05th
Percentile 1,4 4 710 15 007 79 25 15 2 52 088 350 16 36 19 29 012 45 91  0.005 12
Sable Granite [Median 75 04 490 07 003 27 14 35 12 35 029 160 031 3 42 19 008 15 39 0005 49
(2017-2018)
5th
Percentile 1,41 95 170 016 002 05 89 1 03 15 004 45 013 17 079 88 007 19 73 0005 3.1
9
Min 7 02 160 0.11 002 05 8 1 023 13 004 28 01 17 07 8 007 1 3 0005 23
Count 18 14 18 18 15 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

131



Description  [Summary  |Al A Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo INi Pb Sb \Y Zn Hg U
Statistic ;
Units % ppm  ppm % pp ppm  ppm  ppm % % % ppm  ppm  ‘ppm  ppm  ppm  ppm ppm  ppm  ppm
m
Sable Average 75 035 560 085 00 28 15 31 11 38 035 160 091 5 21 007 16 50 0.00 55
Granite 33 . 1 51
(2019) {
Max 82 07 1100 3 00 12 36 11 28 49 12 400 3 24 32 042 68 87 000 16
9 . 6
!
05th
Percentile g 07 930 14 00 54 22 87 16 49 077 270 2 16 29 011 30 82 000 9.1
56 51
Median 75 025 530 072 00 21 15 14 1.1 39 027 150 09 3.4 21 0.05 14 53 000 5
3 . 5
5th
Percentle v, 5, 130 051 00 12 89 047 059 1.8 015 99 016 15 13 005 39 20 0.00 22
2 5
Min 7 02 120 047 00 11 8 03 058 16 013 90 015 1 9.2 0.05 3 18 000 16
2 5
Count 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
IAverage - - - - - - - - - - - - - - - - - - - - -
Max 82 82 800 75 2 61 240 370 13 28 42 210 29 29 97 26 12 440 230 22 -
0
05th
Beartooth Percentile | ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
F J
L;’r’:x Miszg’; Median 65 25 190 53 018 46 8 270 10 07 3 150 079 18 65 53 022 360 120 0.006 -
Diabase & Y
(Golder 5th
2018) Percentile | ) ) . . . . . . . . ) . . ) ) . . ) . .
Min 042 03 5 016 005 14 36 09 067 01 026 140 02 003 35 07 002 4 12 0.002 -
4 1 5 5
Count 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 120 -
Average 7 073 210 58 008 48 64 240 10 08 34 150 075 19 77 3 01 400 140 0.005 0.62
8 8 0
Max 94 18 930 64 014 57 170 320 12 29 38 180 16 33 100 84 017 450 170 0005 1.7
0
95th
Percentile o, 16 610 63 014 54 130 310 12 18 38 170 12 25 9% 62 015 440 160 0005 1.4
0
Sabl
Daiabzse Median 68 055 130 62 008 49 54 270 11 06 35 150 072 17 76 24 011 420 130 0.005 0.4
(2018) 8 0
5th
Percentile o5 03 110 41 004 38 39 8 79 05 26 110 052 17 62 16 006 260 120 0005 03
8 8 0
Min 65 03 110 2 002 28 37 74 5 05 19 600 045 17 62 15 006 150 100 0.005 0.3
7
Count 12 12 12 12 2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Average 72 072 19 5 007 47 49 200 97 11 31 140 06 21 69 35 008 420 93 0.005 2
6 0
Max 83 12 340 62 011 59 76 260 11 24 37 170 082 23 100 73 017 530 110 0.005 53
0
95th
Percentile o 17 310 61 01 57 70 260 11 21 36 170 08 23 9 65 015 520 100 0005 46
0
SDai:tl)Zse Median 68 06 160 48 007 49 44 220 11 08 34 140 056 21 65 25 006 460 100 0.005 1.2
(2019) ! 0
5th
Percentile o5 044 130 38 006 31 40 130 67 06 24 930 04 18 47 2 005 260 68 0.005 0.52
2
Min 67 04 130 36 006 28 39 110 59 05 23 80 036 18 43 19 005 220 60 0.005 0.4
8
Count 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Notes:

All results reported as ‘below detection” were replaced with detection limit values for the calculation of summary statistics.

Only samples analyzed following a four-acid digestion were included.

132




7.4 Coarse Kimberlite Reject Geochemistry Monitoring

e Monitoring of CKR will continue as described in the previous Geochemical Characterization and
Metal Leaching Management Plan (SRK 2007) and Section 3.4 of this report.

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

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

7.5 Lynx Diabase Risk Mitigation Program

As outlined in Section 6.3 excavated granite and Lynx diabase materials are designated as suitable for
general construction and reclamation use at Ekati. Diabase generated from the Lynx Pit was sampled at a
rate of three samples per rock type, per bench, every year during operations. The approximate tonnage
of diabase material generated from Lynx Pit used for construction will be recorded and the following
additional risk mitigation procedures will be implemented as part of the Lynx Diabase Risk Mitigation
Program.

7.5.1 Additional ABA Sampling

Acid-base accounting sampling of placed construction rock containing diabase will be undertaken by the
Environment Department or operations staff trained by the Environment Department. Three
representative rock samples will be collected every 400,000 tonnes of waste rock material that contains
diabase (run of mine and crushed waste rock if applicable) placed in construction. The ABA results will be
reviewed when received according to standard analytical timeframes. If the ABA results for a sample are
beyond the upper 95" percentile of the established dataset for Lynx diabase or if the geochemical
classification of a sample is “potentially acid generating”, then Burgundy will promptly follow up with an
increased number of verification samples of the placed rock. The need for further targeted rock sampling
or other investigations would be determined based on the results obtained. Annual reporting of the rock
sampling will be reported in Annual Seepage Survey Reports. The reports will include quantities and
locations of placed construction materials containing Lynx diabase

Three initial representative samples will be collected at the start of construction (i.e < 400,000 tonnes
placed) and then an additional three samples will be collected every 400,000 tonnes of waste rock that is
placed. The selection of 400,000 tonnes was partially based on the Lynx geological model which indicates
that approximately 10% of the waste rock out of the pit is diabase. Hence, for a total amount of 400,000
tonnes of waste generated from Lynx Pit to be used for construction 40,000 tonnes could be expected on
average to be diabase and 360,000 tonnes to be granite. The designation of total amount of 400,000
tonnes of waste rock that contains diabase rather than a set tonnage amount for just diabase materials
was designated since it would be operationally challenging and largely ineffective to track the sporadic and
relative smaller tonnes of diabase that would be placed. Additionally, based on the accumulated
geochemical dataset for Lynx diabase (see Section 3.13/3.17) and the low quantity of Lynx diabase used
in construction relative to granite, the total 400,000 tonnes represents a reasonable balance between
addressing the risk potential of Lynx diabase and the effort required for the sampling of placed
construction material (i.e., in addition to the routine on-going ABA sampling of Lynx diabase as mined; see
Section 7.3). For example, 400,000 tonnes of waste rock represents the following approximate footprints
that would be generated for various potential constructions using waste containing diabase:
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e haul road segment length of 2.5 km;
e apad surface area of 80,000 m2 (assuming 2 m pad height); and,
e a waste rock covering area of 30,000 m2 (assuming 5 m cover thickness).

Notwithstanding that the guidelines are intended for a different waste rock sampling application, the Price
(1997) sampling guidelines that are referenced in MEND 2009 may serve as a relevant reference. Price
1997 suggests characterization sampling at a minimum rate of 8 samples per 100,000 tonnes. Burgundy’s
rate described herein for additional sampling of placed Lynx diabase mixed with granite is on average 6
samples per 40,000 tonnes that is mixed within 360,000 tonnes of granite which is consistent in reference
to Price 1997 particularly as this sampling is in addition to the routine on- going sampling of Lynx diabase
as-mined.

A representative sample targeting diabase material will be collected according to sampling procedures
developed with a Qualified Professional. That is, a sample will be collected if diabase is observed. Sampling
will intend to be evenly spaced (i.e., sampling of each approximately 133,000 tonnes placed) with some
variance anticipated for reasonable operating constraints. Environment personnel will visually inspect the
placement area under consideration (i.e., placed since the previous inspection) for diabase. In normal
circumstances, a sample will be collected compositing observed diabase within the placement area under
consideration. Diabase is visually distinct from granite such that visual inspection is reasonable for this
task. Burgundy will attempt to sample only diabase, however because diabase is expected to comprise
only 10% of the placed materials on average and is well mixed with granite, it is possible that small
amounts of granite may be present in some samples.

If no diabase is observed within the placement area under consideration, sampling will be deferred (i.e.,
samples will not be collected of placed granite). In that case, reasonable attempts will be made to make
up the deferred sample(s) through increased sampling of the subsequent approximate 133,000 tonnes
placement lot(s) such that the '3-sample per 400,000 tonnes placed’ intent is achieved. This may involve
an increased inspection/sampling frequency or sampling of individual diabase exposures rather than
compositing.

Sampling described above is in addition to the routine sampling of Lynx diabase in the open pit as described
in Section 7.3; specifically "Waste rock mined in the Lynx open pit, Pigeon open pit and for the first two-
years at the Sable pit will be sampled at a rate of three samples per rock type, per bench, every year with
geological mapping of the benches sampled."

7.5.2 Seepage Sampling

As the sampling of placed materials will be targeted at diabase, seepage sampling in the area of placed
construction material containing Lynx diabase will be conducted when triggered by the review of the
‘verification” ABA sampling results described in Section 7.5.1. Seepage sampling will occur if verification
ABA results for a placement area (i.e., 400,000 tonnes) are beyond the upper 95 percentile of the
established geochemical dataset for Lynx diabase. Sample locations will be dependent on the area and
circumstances at hand and, therefore, would be determined at that time.

Sampling procedures would follow the WRSA Seepage Sampling Protocol (Section 7.7) where the sampler

would walk the areas of the placed construction material containing Lynx diabase and sample any
observed seepage or flowing water that is interacting with the construction material.
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Initial sampling would take place at the time that the need for sampling was triggered. The need for further
sampling would be determined based on results obtained, and at a minimum would include the two
subsequent general WRSA seepage surveys (i.e., spring/fall).

7.6 Non-PAG Material Construction Use

Based on its non-PAG geochemical characterization, excavated granite (Section 3.15) and Lynx diabase
(Section 3.16 and Appendix D) materials are designated as suitable for general construction and
reclamation use at Ekati, which might include but is not limited to:

e Construction of the airstrip runway

e Construction of haul and access roads

e Construction of water diversion channels

e Construction of pads for buildings and equipment laydowns areas
e Construction of frozen core and water retention dams and dikes
e WRSA pad construction and final WRSA cover capping material

e Reclamation of the LLCF

7.7 Seepage Monitoring

The WRSA seepage monitoring, screening and response program is designed to maintain compliance with
Condition H.26 of the Water Licence W2022L2-0001 (i.e., compliance with EQC at point of entry of a WRSA
seepage flow into a Receiving Environment and Receiving Water). This is accomplished through seepage
quality monitoring that is linked to proactive adaptive management actions by utilizing screening criteria
applied to seepage quality at the toe of the WRSA.

7.7.1 Monitoring and Reporting

The fundamental components and requirements of the seepage monitoring program are as follows:

e Seepage monitoring will address the requirements of Part H. 7, 8, 9, 10 and Schedule 6 Condition
2,3,4 of the Water Licence.

e Detected seepage at toe of WRSA’s and the Point Lake Overburden Stockpile (OVBSP) will be
sampled twice per year; once during spring freshet and again in late summer or fall, plus any
additional sampling directed by the Board. In addition, the toe of Point Lake OVBSP will be
monitored monthly for seepage during active construction and re-mining phases.

e Seepage from all WRSAs will also be monitored as required under the Metal and Diamond Mining
Effluent Regulations of the Fisheries Act administered by Environment and Climate Change Canada.

e Seepage monitoring data will be reported, and an overview analysis of major trends provided
annually per Part B 13. and Schedule 6 Condition 3(f) of the Water Licence, submitted as part of the
EA and WL Annual Report.
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e Aspartofthe annual seepage report, seepage quality data at the toe of the WRSAs will be compared
to screening criteria (see below) to identify seep of potential concerns.

e Adaptive management actions will be determined through collaboration between Burgundy and
the Inspector to address seeps of potential concerns and any exceedances of EQC.

e Every three years beginning 2014 (i.e., report on 2013 surveys) a more extensive analysis of
cumulative seepage monitoring data will be provided for WLWB approval per Schedule 6 Condition
3(g) of the Water Licence.

e Sampling following significant rainfall events was discontinued in 2019, as sufficient rationale to
decrease monitoring was provided in the 2018 seepage survey report.

The detailed seepage sampling protocol is provided in Appendix B.

7.7.2 Reference Stations

Reference sites are intended to provide data on background Seepage quality that can help delineate the
potential effects of mining activities on the Receiving Environment and Receiving Water. Reference sites
should reflect the natural environment (including runoff, Seepage, and shallow groundwater), and not be
affected by mining activities.

In recent years, monitoring of tundra Seepage water quality has occurred in three potential reference
areas: east of Bearclaw Lake (REF-005), and within the Sable (REF-037) and Misery (REF-040) areas.

These seeps have variable monitoring records and intermittent flows, and previous Seepage reports
guestioned if they are truly representative of reference conditions or if they may be affected, to some
degree, by the mine. While monitoring data for these seeps remains in the overall database and was
included in the time series graphs throughout annual and three-year Seepage reports, these data are not
used to support the interpretation and conclusions presented in these reports.

Instead, when relevant, utilization of pre-mining baseline Seepage chemistry serves as the best
comparison point to examine potential mine-related changes. The characteristics of Seepage water that
evolves in natural granite-tundra (i.e., Sable and Fox baseline sampling that occurred prior to mining in
these areas) are utilized throughout this report as more robust points of comparison to elucidate potential
mine-related water-rock interaction signatures in Seepage chemistries.

Biannual sampling at REF-005, REF-037, and REF-040 should be discontinued, as their data no longer
contribute to the annual and three-year Seepage reports. Sampling at these reference stations will
continue until sufficient rationale and supporting data are provided to evaluate this request.

7.8 Aquatic Effects Monitoring Program

The Aquatic Effects Monitoring Program (AEMP) was designed to detect downstream effects from the
Ekati Diamond Mine. Sampling stations have been established in several lakes and streams downstream
of all WRSA. Samples are collected annually during the open water season and analyzed for:

e Total metals (aluminum, nickel, calcium, iron, copper, mercury);
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e Ammonia, nitrate, total- phosphorus, sulphate; and,
e pH, specific conductivity, total suspended solids, turbidity, hardness.

Sampling and analysis for the AEMP will continue as is currently practiced.

7.9 Adaptive Management

7.9.1 Approach to Adaptive Management

Monitoring programs currently in place and described above will detect potential undesirable physical and
environmental changes caused by waste rock and ore storage. If this occurs, the likely causes will be
determined, and management plans will be revisited. Operational and closure geochemical, thermal and
environmental risk assessment frameworks have been developed for select WRSA as a means of further
evaluating performance (DDEC 2015c, 2016), and these evaluations may be used in concert with
monitoring data to identify and direct adaptive management activities.

Adaptive management steps include:

Problem
Assessment

Implemen-
tation

Monitoring
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The following chart illustrates how such information would be used to develop adaptive management
strategies.

s [dentification of issue h
= Verification of trigger
* Determing if additional sampling is required
LLEIE Y o Development of strategic response plan )
» Additional studies developed to determine extend and impact h
* Development of Ecological Risk Assessments
Fr— * Modification of WROMP
Ny ual = Modification of Seepage Management Program y
Reponses
~
* Implementation of modified programs
[ Eaienn gl * Design of mitigation structures/facilities
of Adaptive s Construction of mitigation structures/facilities
Management y

Responses

Following implementation of appropriate adaptive management responses, Burgundy would continue
with sampling, monitoring and evaluation of the program’s trigger issues.

7.9.2 Response Timelines for Adaptive Management

On the completion of spring and fall surveys, data receipt, and data quality assurance and control,
preliminary screening of results occurs, and seeps of potential concern (SoPC) are noted as part of
Burgundy’s internal management procedures. However, the annual report then facilitates the
examination of whether SoPC are the result of a developing trend that may require adaptive management
strategies or if there was a difference in the water quality at the time of sampling that does not appear to
be part of a developing trend. In addition, notification and management of EQC exceedances occurs as
per the Board Directive of the 2019 Seepage Survey Report and Version 11.0 of the Waste Rock and Ore
Storage Management Plan (Decision #5) during which, Burgundy will work with the Inspector to determine
appropriate adaptive management responses to identified seeps of potential concern and in the instance
an exceedance of EQC should occur.

7.9.3 Seepage Quality Evaluation and Response

Screening and Response

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. Seepage screening criteria are designed to
prompt preventive actions, where necessary, that intend to prevent an exceedance of EQC at point of
entry of a seepage flow into a Receiving Environment and Receiving Water. This is achieved by basing
screening criteria on EQC and applying those criteria ‘at the toe’ of the WRSA. This means that any dilution
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or attenuation of seepage along a flow path to a Receiving Environment would further protect the
Receiving Water.

The Seepage screening criteria are applied to water quality variables that have effluent quality criteria
(EQC) for the appropriate receiving watershed. A seep of potential concern will be identified where:

e For constituents with an EQC, with concentrations greater than the stated maximum allowable
concentration of any grab sample; or

e A constituent concentration greater than the upper 95th percentile value of the associated WRSAs
historical dataset on more than one occasion during the two-year period comprising the reporting
year plus preceding year.

The EQC are specified in Water Licence W2022L2-0001, under Part H, Condition 26. EQC applicable to
Surveillance Network Program (SNP) Station 1616-30 (Part H, Condition 26(a)) were used in the
assessment for all seeps in the Panda/Koala, Fox, and Pigeon WRSA’s. EQC applicable to SNP Station 1616-
43 (Part H, Condition 26 (b)) were used in the assessment of the seeps in the Misery and Lynx WRSAs, and
EQC applicable to SNP Station 0008-Sa3 (Part H, Condition 26 (c)) were used for the assessment of the
seeps in the Sable WRSAs. For hardness dependent EQC the hardness obtained from sampling the sample
or if appropriate relevant Receiving Environment was used in the calculations. Any WRSA that exceeds an
applicable EQC is regarded as Unauthorized Discharge as per W2022L2-0001 Part I, Condition 4.

Only seeps with the potential to enter Receiving Water are considered of potential concern. For example,
seeps flowing from the Coarse Kimberlite Rejects Storage Area (CKRSA) do not have the potential to enter
Receiving Water. Seepage from the CKRSA flows towards the Long Lake Containment Facility (LLCF), which
is a controlled mine water management facility.

Local catchment flows and WRSA destination waterbodies are identified on Figure 5.2-1 to 5.2-6 herein.
Some WRSA seepage flows to a destination waterbody that is part of the operational mine water
management system (such as the LLCF, for example). The designation of Receiving Environments may
change in future as mine water management facilities are decommissioned for closure, and this is
addressed through the ICRP. For the purposes of this operational management plan, the Receiving
Environments for which WRSA seepage may directly enter are designated as follows:

e Sable WRSA: Ulu Lake, Horseshoe Lake

e Panda/Koala/Beartooth WRSA: Bearclaw Lake

e Fox WRSA: Three Hump Lake, Lake C, Pond D, Lake E, Nora Lake, South Fox Lake 2, Fox Two Lake,

Martine Lake, Nema Lake

e Misery & Lynx WRSAs: Cujo Lake, Mossing Lake

e Point Lake: Thinner Lake, Christine Lake
In accordance with the Waste and Wastewater Management Policy (2023), Burgundy acknowledges that
the receiving waters listed above do not consist of the entire Receiving Environment and that terrestrial

components making up the natural environment are also included.

Each Annual Seepage Report will be accompanied by a table that lists past and current seeps of potential
concern, new or updated response actions, and status.
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Burgundy will work with the Inspector to determine appropriate adaptive management responses to
identified seeps of potential concern and in the instance an exceedance of EQC should occur. During this
process the Board will be notified of any EQC exceedance from a Seep. The following past examples of
adaptive management responses provide examples of possible responses that may be considered in
future:

e  Silt curtain installation

e Construction of sumps in the toe area of a WRSA

e Construction of rock and/or soil berms in the toe area of a WRSA
e Increased monitoring of select seepage flow and chemistry

e Re-location of upslope rock material

In 2014, the terminus of Seep-377 was investigated, and sampled. Three Hump Lake adjacent to locations
where Seep- 367 and Seep-377 were believed to have potentially been entering the lake, although
seepage could not be confirmed to be flowing into the lake. These results were presented in the 2014
Annual Report and showed no water quality concerns in Three Hump Lake.
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A

AA1

A11

Detailed Geology

This appendix addresses the geological characterization requirements of Clause G.2.a (i) of Licence

W2009L2-0001 in providing a detailed geological summary (rock types, geology, and mineralogy) of

each mine component. The quantities of each material mined and the resulting exposed surface area
of pit walls was discussed in Section 2 of the main report and summarized in Table 2.2.

This Appendix first occurred in SRK (2007b). The information presented is based on existing
information from the following previously published reports:

e Waste Rock and Ore Storage Management Plan reports (BHP 2000, 2002, 2003);

e Acid/Alkaline Rock Drainage (ARD) and Geochemical Characterization Plan (Norecol
Dames & Moore 1997); and

e  Beartooth Acid/Alkaline Rock Drainage (ARD) and Geochemical Characterization Plan
(SRK 2003b).

Panda Pipe

Host Rock Geology

Surficial Geology

The Panda pipe had a pre-mining surface area of 3.1 hectares and was overlain by varying
thicknesses of pebbles and gravel with lesser silt and sand of glacial origin. This material has been
removed and deposited on the north side of the Panda/Koala Waste Rock Storage Area.

Bedrock Geology

The host rock for the Panda kimberlite pipe is granitic to dioritic intrusive rock, known as the Koala
Batholith (BHP 2000). The predominant rock type is a medium-grained, medium grey quartz diorite.
The rock contains approximately 60% oligoclase feldspar, 15% green biotite, 15% quartz, and lesser
mafic minerals. The mafic mineral component of the rock is composed primarily of biotite with lesser
amounts of amphibole and chlorite. Accessory minerals include sphene, apatite and sulphides. The
sulphides are associated with or included in the epidote and biotite/chlorite. A fine-grained biotite-
muscovite quartz tonalite is present but less common than the coarser material. The modal
mineralogy of the biotite-muscovite tonalite is approximately 60% oligoclase feldspar, 20% quartz,
10% biotite and 3% of each K-feldspar and muscovite. Pyrite is very rare (<0.5%) and occurs as
minute subhedral grains up to 40 microns in size when present.

No mineralogical effects (ie. alteration zones) from emplacement of the kimberlite have been
observed in any of the host lithologies at Panda.
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A.1.2

A.2

A.21

A.2.2

Kimberlite Geology

The Panda pipe comprises a diatreme filled with volcaniclastic kimberlite, which contains minor
epiclastic kimberlite mudstone, siltstone and sandstone intervals. The epiclastic material occurs as
isolated discontinuous lenses or blocks. The main volcaniclastic constituents include fine and coarse
ash tuff, fine and coarse lapilli tuff, and tuff breccia. A very fine-grained fissile dark brown mudstone
is present in very minor discontinuous horizons.

Koala Pipe

Host Rock Geology

Surficial Geology

The Koala pipe was overlain by unconsolidated sediments of glacial origin characterized by a
complex interfingering of sediment lenses ranging from mud to gravel. In general, the uppermost
part of the overburden sequence was comprised of well-sorted silt and mud approximately 1 to 2
metres in thickness. This material has been removed and deposited on the north side of the
Panda/Koala Waste Rock Storage Area.

Bedrock Geology

The predominant rock type around the Koala pipe is a medium-grained biotite granite. Other rock
types include granodiorite, granite gneiss and small patches of diorite. The granite gneiss is located
about 80 m southwest of the pipe and contains up to 1% almandine garnets measuring 1 to 2 mm
that form circular pods up to 3.5 cm in diameter. Also within the gneiss are rare occurrences of
tabular tourmaline crystals up to 2 cm in length. Small patches of diorite are scattered throughout the
area to the east of the pipe. The diorite contains trace amounts of almandine garnet and
disseminated sulphides. Granodiorite is also noted on the east side of the pipe. Small patches of a
fine-grained magnetic mafic rock, possibly a fine-grained diabase, were found on the ridge just east-
southeast of Koala.

Kimberlite Geology

The stratigraphy of the Koala kimberlite pipe was complex. Several different kimberlite lithologies
were encountered in the pit and are outlined in Table A.1.
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Table A.1: Koala Kimberlite Stratigraphy

Unit

Composition

Matrix

Alteration

Comments

Black clay

Montmorillonite, mica, quartz
carbonate, serpentine

Serpentinized

Xenoliths of small serpentinized, black rounded
mudstone, biotite, epidote, granite fragments

Upper Sandy Kimberlite (quartz-rich)

Quartz, mica, olivine, serpentine
mudst., silt & tuffisitic fragments

Serpentine, lesser clay minor
carbonate

Serpentinized

Sharp contact with the overlying black clay
Coarsing downward sequence

Olivine-rich Tuffisitic Kimberlite

Olivine content increase while quartz
content decreases

Smooth homogeneous texture

White coatings and
veinlets of serpentine

Granitic xenoliths in this zone are strongly altered,
transition zone

Fine Lapilli Tuff (FLT) Kimberlite

Blue & yellow serpentine, talc olivine,
phlogopite, zircon

Brown, microlitic serpentine and
hydromica

Talc, serpentine rims

Coarse Olivine Lapilli (COLT)Kimberlite

Fresh yellow and green Olivine rims
of blue talc, brown lapilli

Soft, waxy, brown microlitic
serpentine-phlogopite-clay

Olivine with rims of blue
talc

Multiple coursing downward layers

Coarse Grained Tuff Breccia

Frags; granite, mudst, sandst ash,
tuff/silty kimberlite, dunite

Up to 20% rock fragments, pebble to cobble size,
with size increasing with depth

Upper Red-Brown Kimberlite phase

Blue serpentine after olivine
fresh olivine, phlogopite

Microlitic, phlogopite
serpentine, carbonate

Serpentine, carbonate

Less than 5% xenoliths in the rock

Black Muddy Tuffs

White-orange carbonate-talc after
olivine, olivine, indicators

Clay rich serpentine — carbonate

Carbonate — Talc

Xenoliths 5-25%, include granite, peridotite
macrocrystic kimberlite, underlying is mudst —
siltstone-sandstone sequence

Coarse Olivine Tuffisitic Kimberlite
Breccia

Olivine crystals, serpentine after
olivine, mica, indicator minerals

Brown matrix of soft phlogopite
serpentine and carbonate

Minor carbonate

Wedge shaped Unit — interbedded with Silty
Kimberlite, fine lapilli tuffs interbedded with Silty
Kimberlite

Lower Sandy Kimberlite

Mudst., Sandst., Siltst.

Kimberlite sandstone

Extremely variable/contacts irregular & distorted

Organic Rich Mudstone

Organic material make up 20% of the mudstone

Mudstone and Silty Kimberlite

Clay minerals and waxy
serpentine

Talc/serpentine rims on
Olivines

Interbedded with intervals of brown clay rich sandy
kimberlite

Lower Coarse Olivine Lapilli Tuffs
Kimberlite

Light green lapilli Tuff Kimberlite

Soft, microlitic matrix of olivine
serpentine

Moderate — strong
serpentinization of olivine

Granite xenoliths make up 10-15% of the rock

Tuffisitic Kimberlite/Tuffisitic Kimberlite
Breccia

Dark green olivine with microcryst of
minor serpentine

Olivine rich matrix

Accretionary rims

Macrocrystic Kimberlite, 25% composed of 0.5 —
4mm Olivine. Very competent

Notes: Table is reproduced from BHP (2000)
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A.3 Koala North Pipe

A.3.1 Host Rock Geology
Surficial Geology
The surficial geology is similar to that of the Panda and Koala pipes. Surficial material has been
removed and deposited on the north side of the Panda/Koala Waste Rock Storage Area.
Bedrock Geology
The host rock for the Koala North kimberlite pipe is a quartz diorite/biotite granite, which is generally
unaltered to weakly altered. Alteration consists of minor argillic alteration of feldspars and the
development of epidote and chlorite within the rock mass and along discontinuities.

A.3.2 Kimberlite Geology
The Koala North kimberlite pipe has a very regular “carrot-shaped” body with steep walls (83-88°). In
plan view, the pipe is semi-circular with irregularities.
The two major kimberlite lithologies mapped within the Koala North pipe are the crater facies
kimberlite: consisting of mostly ash-rich tuff with minor amounts of olivine-rich-tuff and the
volcanoclastic kimberlite. A brown to black serpentized mudstone was found occasionally as erratic
sand blocks in the kimberlite, and at the contact zones around the pipe. The sand blocks are weakly
cemented by calcite and have a maximum dimension of a few metres. The contact zones within the
kimberlite can vary from 0.5 m to approximately 7 meters in width, and commonly contain greater
proportions of xenolithic material such as granite boulders.

A.4 Beartooth Pipe

A.4.1 Host Rock Geology
Surficial Geology
The Beartooth pipe was overlain by 13 to 19 metres of glacial till which consisted of boulders and
gravel (50-70%) with lesser sand (10-30%), silt (0-10%) and clay (0-10%) of undifferentiated glacial
origin. The sand-sized component was composed of angular to sub-rounded quartz, feldspar and
flakes of biotite derived from the massive surrounding biotite granite. This material has been
removed and deposited on the east side of the Panda/Koala Waste Rock Storage Area.
Bedrock Geology
The major host rock types at the Beartooth kimberlite pipe are biotite granite and diabase, and are
thought to be the same rock hosting the neighbouring Panda pipe. The host rock also contains a
small amount of metasediments as rafts or lenses within the granite. A description of each of these
rock types is provided below.
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A.4.2

Biotite Granite

The biotite granite is medium- to coarse-grained, weakly foliated to massive, and ranges in colour
from white to grey. It has an average composition of 40% quartz, 45% feldspar and 15% biotite. In
weakly altered zones, 1% to 3% pervasive epidote alteration may be present, as well as minor
plagioclase alteration and localized hematite staining near fault zones, as noted by minor infilling by
clay gouge. Sulphide minerals are absent or occur at trace concentrations in the biotite granite.

A hornblende-enriched phase of the biotite granite (hornblende biotite granite) occurs in the
northwest corner of the pit area. This light grey, medium-grained, massive to weakly foliated rock is
composed of 10 to 15% hornblende, 5 to 10% biotite, 30% quartz and 50% alkali feldspar.
Fine-grained zones of more mafic rock up to 30 cm by 50 cm in size are present in places. Epidote
alteration was not observed in this rock. The contact between the two granite phases is marked by a
5 to 10 m wide steep-walled gully. The adjacent biotite granite has been altered to a red color. Two
to five centimetre wide quartz veins, oriented sub-parallel to the contact are present in both rocks up
to 50 m from the contact.

Diabase

Delineation drilling around the pipe intersected a single diabase dyke. The dyke was intersected in
drill hole BGT-28 at the downhole interval from 58.0 - 61.4 m which equates to a vertical elevation of
398-396 masl. Based on the geological fabric on the southern side of the pipe, an east-west
orientation is speculated for the dyke.

Metasediments

The biotite granite host rock contained blocks of metasediments on the eastern and western sides of
the pipe, and small xenoliths of metasediments in the northeast and southwestern areas. These
appear to be related to preferential segregation of the biotite micas in response to a metamorphic
event, such as shearing and fault movement.

These metasediments generally contain trace concentrations of sulphide minerals, but occasionally
have concentrations of up to 2% at centimetre scale. BHP Billiton estimates that approximately
93,000 tonnes of metasediments will be mined from the pit (BHP, 2003b). These tonnages are
considered insignificant as they represent less than 0.1% of the total quantity of waste rock to be
produced from the Beartooth Pit.

Kimberlite Geology

The Beartooth pipe is roughly circular in plan view, with an area of 0.5 ha. Overall, the pipe is
shaped similar to an upright bowling pin with the lower bulge occurring at 60-150 metres below the
surface and identifiable by a unique internal stratigraphy within the kimberlite.

The crater facies of the Beartooth pipe is dominantly comprised of an olivine-rich ash tuff, generally
grey-brown in colour and contains 15% to 45% glassy, pale green, partially serpentinized olivine
macrocrysts. Granite, autolithic kimberlite, and mudstones compose 2% to 10% of the ash tuffs.
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The majority of the remaining crater material is an ash-rich tuff characterized by fewer xenoliths and
more common sorting and bedding textures. Centimetre-scale bedding is frequently well developed.
Locally, the tuff contains abundant wood fragments.

The diatreme facies is mostly composed of tuffisitic kimberlite and tuffisitic kimberlite breccia. The
tuffisitic kimberlite is medium-grained and contains 15-35% pale yellowish-green, 1 to 6 mm broken
to sub-rounded olivine macrocrysts. The matrix locally varies in color from dark grey-green to black
and is moderately serpentinized. Xenoliths (less than 15%) include mudstones, well-rounded
unaltered granite cobbles, autolithic boulders to blocks of crater facies kimberlite and rare
carbonized black wood fragments. Tuffisitic kimberlite breccia is defined as containing more than
15% xenoliths.

A distinctly different tuffisitic kimberlite characterized by a very competent, well crystallized greenish-
black matrix has been identified at the deepest levels of the proposed pit bottom. This material hosts
a predominantly sub-rounded fresh dark olive-green olivine macrocrysts and is absent of kimberlite
autoliths, ash and fossil material.

A hypabyssal kimberlite occurs within the tuffisitic kimberlite but is volumetrically insignificant. The
material is noticeably absent from even the deepest elevations of crater material. It is the most
competent of the kimberlite units within the pipe.

A non-kimberlitic friable siltstone and conglomerate occurs as at least two erratic blocks in the crater
and diatreme. The units are 4.5 and 7 metres thick respectively. Also, a dark-brown to black
serpentinized kimberlitic mudstone occurs as rare discontinuous boulders to metre-scale blocks.
This material is poorly indurated, laminated and fissile, generally lacking olivine and other kimberlite
components.

A.5 Misery Pipe

A.5.1 Host Rock Geology
Surficial Geology
The Misery pipe was overlain by 13 m of glacial overburden and 3 m of lake sediments. The glacial
overburden was composed of poorly-sorted gravel (65% to 95%) and sand (5% to 35%) derived from
metasediments and granitic rocks. The lake-bottom sediments consisted of grey to black mud. This
material has been removed and co-deposited in the Misery Waste Rock Storage Area. Topsoil
salvaged in the advancement of Misery Pit and King Pond Dam was stockpiled on the northeast
corner of the Misery Waste Rock Storage Area.
Bedrock Geology
The Misery pipe is located at the contact between Archean metagreywacke and granite (also known
as two-mica granite). The granite is younger than, and intrudes into, the metasediments. A
description of each of these rock types is given below.
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A.5.2

Metasediments

The metasediments represents a metamorphosed Archean greywacke. It is weathered to a buff
brown to rusty brown colour, and is commonly foliated. The metasediments contain about 40%
biotite mica, 30% plagioclase feldspar, 15% quartz, and 19% sericitic mica, with the remainder made
up of lesser mafic minerals. The metasediment has brown biotite and muscovite interlayered with
feldspar and quartz. The micas form subhedral flakes up to 2 mm in diameter and are usually found
in foliated masses that commonly contain less than 1% sulphides (pyrite, pyrrhotite, and minor
chalcopyrite).

Granitic Rocks (Two-Mica Granite)

The granitic rocks generally weather white to light grey in colour and contain abundant primary
muscovite. They consist mainly of intergrown plagioclase and quartz with scattered large muscovite
and smaller biotite flakes. The mineralogy consists of 45-50% plagioclase feldspar (oligoclase), 25%
quartz, 10-15% potassium feldspar, 10% muscovite and 3% biotite micas, with minor alteration
minerals (chlorite, clay-sericite) making up the remainder. The plagioclase forms subhedral to
occasionally ragged crystals up to 2.5 mm with minor clay-sericite alteration at the core and along
fractures. The quartz forms subhedral to anhedral crystals up to 3 mm in diameter with textures
suggestive of replacement of adjacent plagioclase at the margins. Textures vary from fine- to
coarse-grained and pegmatitic, and equigranular to weakly porphyritic. There are essentially no
sulphides present.

Diabase

The Misery diabase dyke trends approximately 45° and is located along the north-west edge, cross-
cutting both the granite and the schist and is almost vertical with a slight dip southeast towards the
kimberlite pipe.

The dyke is fine-grained with sub-ophitic textures and composed of mostly andesine, clinopyroxene
and Fe/Ti oxides. The dyke consists of 45% plagioclase, 30% clinopyroxene, 10% amphibole, 5%
chlorite, and 5% ilmeno-magnetite oxides. The remaining minerals are minor sericite, biotite micas,
sphene and trace potassium feldspar and pyrrhotite. The plagioclase forms subhedral laths rarely
over 1 mm in length and partly altered to sericite. The pyroxene forms sub- to anhedral crystals
rarely over 0.75 mm and is partly altered to secondary amphibole, chlorite, and minor brown biotite.
The Fe-Ti oxides form euhedral crystals less than 0.25 mm in diameter and are amassed in 0.5 mm
aggregates that are partly oxidized. Minor sulphides (<0.5%) composed mostly of pyrrhotite and rare
pyrite are associated with the oxides.

Kimberlite Geology

Misery kimberlites involve a complex, multiphase emplacement history and are comprised largely of
pyroclastic fine-grained ash tuff to coarse-grained ash tuff.

The coarse-grained ash tuff has two different types of olivine; one type is subrounded to subangular,
fresh to moderately serpentinized, and the other is a mass of white to cloudy-blue serpentized grains
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of olivines. The concentration of sulphides in the kimberlite is rarely as high as 0.5%. Thin pyritic
rims commonly surround these serpentinized olivines, with more pervasive and complete pyritic
replacement occurring in association with increasing degrees of olivine serpentinization. Pyrite
grains up to approximately 2.5 mm to 3.0 mm are commonly observed, as is pyritic overprinting of
granitic xenoliths within the pipe. Serpentinization is generally pervasive through the kimberlite
groundmass and mineral grains. The kimberlite matrix is predominantly phlogopitic, with lesser
disseminated wisps of sulphide and varying degrees of serpentine and clay alteration. Cr-diopside is
conspicuously absent and ilmenite and chromite are rare.

Fine-grained ash tuff is mineralogically similar to the coarse ash tuff. Angular olivine exhibits varying
degrees of serpentinization. Xenoliths and indicator minerals are usually rare. Garnet and chrome
diopside are often angular and fragmented with less prevalent kelyphite rims.

Diatreme xenoliths include both host rock fragments (granite, biotite schist) and fragments derived
from the pipe (kimberlitic mudstone and kimberlitic siltstone). The schist fragments are elongate and
subparallel to schistosity. Rare potassium-rich granitic xenoliths are dissimilar to the host granite
suggesting a deep source or foreign origin. The diatreme also hosts discontinuous horizons, lenses
and blocks of epiclastic rocks. Crater facies sediments of Misery North consist of kimberlitic siltstone
and kimberlitic mudstone. This unit consists of fine-grained silty-muds, rare serpentinized olivine and
pyritic nodules. Indicator minerals are absent.

Kimberlitic dykes

Hypabyssal kimberlite dykes have been identified and are characterized by dark greenish-grey,
aphanitic, phlogopite and clay matrix with pale glassy green, coarse-grained, sub-rounded to
ellipsoidal olivine macrocrysts. Pyrope garnets are rare to common, and occur as broken to
sub-rounded crystals. Chrome diopside is rare and occurs as broken grains and inclusions within
the largest macrocrysts.

Contacts between dykes and host rocks vary in dip from vertical to 10°. Frequently, dyke margins
are strongly iron stained with a serpentinized matrix. Similar alteration has moderately de-silicified,
chloritized and saussuritised the host granite, and a bleached appearance is apparent over several
metres adjacent to the contact with the dykes.

A.6 Fox Pipe
A.6.1 Host Rock Geology
Surficial Geology
Till veneer thickness in the Fox pipe area is generally less than 2 m and reflects the bedrock
topography. The till is a compact diamicton with a silty, sandy matrix and contains pebbles, cobbles
and boulders. An extensive boulder field lies to the south of Fox Lake.
Glacial sediments stripped from the bottom of Fox Lake consisted of silt and sand sized particles of
quartz, feldspar, biotite, epidote, amphibole and traces of kimberlite indicator minerals. Gravel-sized
App A_1CR003.021.docx SRK Consulting
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rock fragments include biotite granite, hornblende granite, granodiorite and tonalite to quartz diorite,
lesser amounts of biotite schist and diabase, and trace amounts of vein quartz and felsic to
intermediate volcanic rocks. These materials were co-disposed with waste rock in the Fox Waste
Rock Storage Area. Fine sandy and clay fraction materials were used to construct toe berms around
the perimeter of the waste rock pile. Topsoil was stockpiled on the north side of the Fox Waste Rock
Storage Area.

Bedrock Geology

Similar to the Koala, Koala North, Panda, and Beartooth pipes, the Fox kimberlite pipe was
emplaced within the biotite granodiorite of the Koala Batholith. The main host rock types at the Fox
kimberlite are a medium-grained biotite granite and diabase dykes. A description of each of these
rock types is provided below.

Biotite Granite

The predominant rock type in the Fox area is a medium-grained biotite granite. The granite is
generally unaltered, but weak to moderate potassic alteration occurs at the east end of the ravine
near the Fox portal and also along the linear swamp subparallel to the ravine. Potassic alteration is
identified by pink colouration to the rock. Green epidote also occurs in association with potassic
alteration either as veinlets or pervasive alteration. Small (centimetre-scale) semi-circular black to
greenish-black biotite- or chlorite-rich inclusions occur throughout the granite.

Sulphide minerals are rare in the granite occurring as small disseminated grains of pyrite, typically
less than a millimetre in size. Disseminated pyrite and possibly chalcopyrite occur at higher
concentrations (up to a few percent) in less than 50% of the centimetre-scale biotite-rich inclusions
(on average, one inclusion is found for every 6 to 8 m of core). Carbonate minerals are rare in the
granite and occur as fracture fillings of calcite.

Diabase

Three diabase dykes occur within the pit limits. The dykes are fine-grained with sub-ophitic textures
and composed of mostly andesine, clinopyroxene, and Fe/Ti oxides. The dykes consist of 45%
plagioclase, 30% clinopyroxene, 10% amphibole, 5% chlorite, and 5% ilmeno-magnetite oxides. The
remaining minerals are minor sericite, biotite, sphene, and trace potassium feldspar and pyrrhotite.
Rare pyrrhotite and very rare pyrite occur as small grains (less than millimetre-scale). Sulphide
minerals are very rarely concentrated in centimetre wide segregated layers within the diabase.
Carbonate minerals have not been observed in the diabase.

Like other diabase occurrences in the area, the rock does not break easily or form abundant fines
when broken.
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A.6.2 Kimberlite Geology

The Fox kimberlite pipe is roughly rectangular with dimensions of approximately 530 m (north-south)
by 435 m (east-west). The pipe walls dip inwards with typical angles of about 75°, except the north
wall which has a shallower dip.

The pipe contains distinctive crater and diatreme facies, which will be waste and ore, respectively.
The crater facies is 100 to 150 m thick, defined by an assemblage of resedimented volcanoclastic
kimberlites very similar to that observed in other EKATI kimberlites. The black to brown material is
made up primarily of variable amounts of loosely packed, angular olivine grains set in a very
fine-grained, mud-dominated matrix with lesser amounts of serpentine, phlogopite, and minor calcite.
The small, altered olivine grains average 1 to 2 mm in size and comprise 25% to 35% of the
kimberlite. Small mudstone clasts, granodiorite xenoliths and fresh to carbonised wood fragments
are scattered throughout, but are most abundant at the top of the crater. Also, a small number
(<1%) of shale lenses containing as much as 6% sulphides occur in the crater facies (Fox kimberlite
typically contains <0.5% sulphides). An interval dominated by large granodiorite boulders (up to
approximately 30 m) occurs in the lower part of the crater phase on the north side of the pipe. The
contact between the crater facies material and the underlying diatreme phase is sub-horizontal and
sharp with no evidence of intermixing.

The diatreme facies of the Fox pipe is a distinctive magmaclastic kimberlite, unique at EKATI in that
it is the only phase identified to date that comprises consistently high (40% to 50%) proportions of
xenolithic wall-rock materials, mostly as small fragments. The upper portion of the diatreme (upper
80 m) is a greyish-brown to brown tuffisitic kimberlite with a ground mass mineralogy similar to that
of the crater facies kimberlite, but with 30% to 35% coarse olive grains (up to 5 mm). The rocks are
described as highly fragmented and intensely clay-altered with a homogeneous distribution of
olivine, very high concentrations (>40%) of altered, finely comminuted (<4 mm) granodiorite (mostly
xenocrysts), larger (>4 mm) commonly angular granodiorite xenoliths (minimum 5% of the rock), an
absence of matrix carbonate and pervasive olivine serpentinization. The intensely clay-altered Fox
kimberlite contains high percentages of clay dominated by sodium and potassium enriched
smectite/montmorillonite clays. Processing of this material requires addition of CaCl, to overcome
issues of low slurry viscosity and clay entrainment (BHP 2005b).

Approximately 80 m below the base of the crater phase, the lower diatreme zone is a tuffisitic
kimberlite breccia similar to the upper diatreme material, but with >15% xenolithic material and
greenish-grey to light grey in colour due to a greater proportion of serpentine (up to 30%). Large
granodiorite boulders (up to 30 m) occur sporadically throughout the diatreme facies to the limit of
drilling (approximately 550 m depth). An interval dominated by the large boulders also occurs
between the two diatreme zones.
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TASK DESCRIPTION:

This work instruction provides detailed instructions for seepage water sampling around the
Waste Rock Storage Areas (WRSA) at the Ekati mine.

The protocol was originally prepared by SRK Consulting in August 2001 based on a previous BHP
memorandum dated August 9, 2001. The latest approved version of the sampling protocol
prepared by SRK Consulting was provided in the 2016 Waste Rock and Waste Rock Storage Area
Seepage Survey Report (SRK 2017, Appendix B1). In 2019, Dominion requested that SRK merge its
version of the sampling protocol with its own work instruction. This version represents the
updated protocol and supersedes SRK’s (2017) sampling protocol and has also been updated
following a review of the following guidance documents:

e Province of British Columbia, 2013. B.C. Field Sampling Manual. Part A and Part E.

e Northern Ecological Monitoring and Assessment Network (EMAN-North), 2005. Northern
Water: A Guide to Designing and Conducting Water Quality Monitoring in Northern Canada.
March 2005.

e Canadian Council of Ministers of the Environment (CCME), 2011. Protocols Manual for Water
Quality Sampling in Canada. ISBN 978-1-896997- 7-0.

HSE INFORMATION / SAFETY RISKS:

e \Wildlife encounters

e Remote work

e Poor communication

o Helicopter hazards

e Pedestrian/traffic interactions

e Adverse weather (hot, cold, or wet)

e Uneven terrain (slips, trips, and falls)
e Preservatives (chemical splash or spill)
e Water hazard

e Awkward and/ or heavy lifting

ADDITIONAL RESOURCES REQUIRED:
e Hard hat

e Safety glasses and Diphoterine emergency rinsing solution
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e Steel-toed boots

e Appropriate clothing (including bug net/insect repellant)

e Reflective vest

e Safe touch vinyl gloves (free powder)

e Bear bangers and bear spray

e Handheld radios

e Environment safety kit

e In-Reach or satellite phone for work in areas with limited radio contact (e.g., Fox, Lynx)
e |ce cleats, snow gear (in the presence of ice or snow)

e Hand warmers

e Proper fitting backpack with carrying capacity for safety, personal, and sampling gear

e Additional personnel or equipment to act as wildlife spotter (full time) for certain areas
and or conditions i.e., spotter and helicopter around Fox Pit

e Map with the past sampling locations
e GPS with station coordinates uploaded.
e Extra batteries

e Garmin In-Reach for field crew check-ins where radio reception is intermittent (i.e., Fox
WRSA)

WORK PREPARATION:

Task Description

1 | Related Documents for Review Prior to Sampling

a) EKA WI.2113.23 Surface Water Sampling — The surface Water Sampling work
instruction covers various safety considerations around the use of acid
preservatives and equipment requirements / handling.

b) EKA WI.2105.10 Environment Field Crew Check-ins — The Field Crew Check-in work
instruction outlines specific communication planning for field crews.

2 | Wildlife Deterrence and Monitoring Planning

a) Seepage samplers and associated monitors are required to complete the Wildlife
Deterrence Operator Pathway including the two bear safety videos. Upon
completion the field crews will be supplied with a wildlife deterrent kit.

b) For Fox pit, an additional control to be implemented is to have a person (other than
the pilot) monitor the field crews from the helicopter as it maneuvers around the
pit. The monitor aids the pilot in suggesting possible locations to land to effectively
observe the field crew and their surroundings with the intent to spot bears and
other wildlife before they are encountered by the field crew. The monitor would
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communicate any information regarding bear sighting to the field crew (and vice
versa) enabling the crew to be picked up and avoid a potential bear encounter.

Equipment Checklist
a) Meters

i.  Multi-meter complete with Oxidation-reduction potential (ORP) probe
(calibrated as per EKA W1.2107.02 ProPlus Calibration) and (if ORP probe
unavailable)

ii.  Hand-held ORP meter (calibrated, check manufacturer’s instructions)

iii.  Back-up pH meter (calibrated, check manufacturer’s instructions)
iv.  Back-up electrical conductivity (EC) meter (calibrated, check manufacturer’s
instructions)

b) Sampling Equipment

i. Disposable plastic syringes
ii.  Bottle labels with date, sample location, sample type and preservative, plus
spare bottle sets
iii.  Deionized water (DI water) from the lab (for field blanks)
iv.  Sample bottles, preservatives, and BV Labs prepared travel blanks. Place
each bottle set in a Ziploc bag. A bottle set typically consists of the following

bottles:
e One 1-L and one 500-mL plastic bottle for general parameters
(unpreserved)

One 120-mL plastic bottle for total metals (pre-charged with nitric acid)
One 120-mL for dissolved metals (field filtered and pre-charged with
nitric acid) One 40-mL glass vials for total mercury and one for dissolved
mercury (pre-charged with hydrochloric acid).

e One 250-mL plastic bottle for dissolved nutrients (field filtered and pre-
charged with sulfuric acid)

e One 250-mL plastic bottle (pre-charged with sulfuric acid) for total
nutrients
One 40-mL glass vial for ammonia (unpreserved)
Two pairs of disposable Safe touch vinyl gloves (powder free)

TPH and BTEX are collected at stations located on the south and west sides
of the Coarse Kimberlite Rejects Storage Area (CKRSA). The following
sampling bottles will be needed in addition to those listed above:

e Two 100-mL amber glass bottles and two 40-mL vials with pre-charged
sodium bisulfate preservative for TPH

e Two 40-mL glass vials with pre-charged sodium bisulfate preservative for
VOC (BTEX)

e BV labs prepared travel blanks.
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V.

Vi.

A radium sample must be collected at seep locations that are Final Discharge
Points (FDPs) as part of the MDMER. The list of FDPs can be obtained from the
Advisor. As of October 2021, May 2020, the seepage stations that are part of
MDMIER are Seep-019, Seep-081, Seep-373A, Seep-391* Seep-511 and 357. The
following sampling bottle will be needed for the MDMER seepage stations in
addition to those listed above:

e One 1-L bottle (unpreserved)

e (*Seep-391 is only considered to be a Final Discharge Point if visible flow
is coming from the Fox Waste Rock Storage Area to the Seep-391
location).

c) Filtration Equipment

Disposable sterile Nalgene filtration units (kept in the laboratory at site,
additional filters can be ordered through the warehouse — Ref: Filter Unit
Nalgene Sterile Analytical 60184696/6200). Filters pore size of 0.45 um.
Vacuum hand pump (stored in the EFO area with the rest of seepage gear)
e Disposable syringe-type filters

i
ii.
iii.
iv.

Vi.
Vii.

Xi.
Xii.

XV.

viii.

Xiii.
XiV.

XVi.

Additional Equipment

a) Flow Measurement Equipment

Tape measure

Stopwatch

Bucket and 1-L beaker (marked with graduated volumes)

Spare 60-mL or 125-mL sample bottle for poorly accessible flow (e.g.,
between boulders)

Other

Seepage field data sheets for recording observations

Clipboard

Waterproof field notebook

Digital camera

Waterproof maps and GPS with coordinates of previous monitoring
locations

Extra batteries (AA for camera/GPS and 1.5V for back up meters)
Cooler and ice packs if sampling with vehicle/helicopter support
Pencils

Rebar (for measuring permafrost depth)

Wooden stakes (for marking new seeps)

Flagging tape (add to stakes if not easily visible)

Aluminum station tags

Small white board or laminated piece of paper (to include seep number in
photos)

Dry erase marker and permanent markers

Ziploc bag of extra vinyl gloves

Ziploc bag with extra preservatives
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xvii.  Watch
xviii.  Garbage bags

5

WORK EXECUTION STEPS:

Item | Task Description
1 | Job Hazard Analysis (JHA)

a) Complete a group JHA for initial sampling round (during freshet) and review with
the Environment Operations Team Leader. Any new crew persons joining the
sampling program after the initial session are required to review and sign off on the
group JHA for the season as well. Questions regarding the group JHA should be
directed to the Environment Team Leader or their designation.

b) Each Sampler is required to complete their own personal JHA for each day for the
duration of the sampling program. Personal JHAs should be completed separately
for helicopter supported and truck-based sampling. Questions regarding the
personal JHA should be directed to the Environment Team Leader or their
designate.

2 | Wildlife Deterrence and Monitoring
Implement the controls discussed in section 4.2. If a bear is sighted in the field crews
should notify the Team Leader as soon as possible and return to the nearest point of
shelter (truck, or helicopter). No further work will be carried out without the approval of
the Environment Team Leader or their designate

3 | calibration

a) Calibrate multi-meter as per EKA WI.2107.02 ProPlus Calibration and back-up
meters as per manufacturer’s instructions.

b) Record calibration information prior to sampling on a QA checklist form or in the
Ekati SharePoint file.

(Data XXXX<Sonde Calibration Records)
4 | Bottle Preparation

a) Take enough bottle sets for the day based on number of seeps sampled in the area
in recent years, including spare bottle sets in case extra bottles are needed.

b) Sample ID should also be marked at the sample station with permanent marking
pen. Include the date in DD-MMM-YYYY format).

c) Each station’s bottle sets (in large Ziplock bags) should be clearly marked with
permanent marker with station name (SEEP-###), and the date in DD-MM-YYYY
format (e.g., 16-Jun-2022).
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d) Atthe end of the day or the next morning, labels should be created in MP5 based
on the previous day’s field sheets. Apply these labels to the collected bottle sets
before making up new bottle sets for the current or next day.

5 | Identification of New Seeps
a) While walking the perimeter of the WRSAs check for new seeps.

b) Double check using the GPS since seep Identifiers (Stakes, rebar. Flagging, etc.) may
have been displaced by weather or wildlife.

Note: If a new flowing seep is identified, use a wooden stake and flagging to identify the
location and record the GPS co-ordinates. Write a new seep number (next seepage number
to be used is determined based on the last new Seep from the previous year) on an
aluminum label tag and attach to the base of the stake (e.g., SEEP-541). Record and sample
as below.

C) Emails Ops Advisor and Update New Seep Names and Duplicate Reference
Sheet.xlsx and EkatiSeepageSamplingLocations.xIsx

6 | Selecting the Sampling Location of Existing Seeps
a) If the location has been monitored previously, identify the exact sampling location
using the previous field notes, GPS coordinates and/or stakes marking the sites.

b) If water is flowing at the exact sampling location, select this location for sampling
and tie a new piece of flagging to the stake. Write the date on the stake in
permanent marker.

c) If water is not flowing, record the condition of the old sampling location, and
determine a new sampling location using the following criteria:

i) Monitor a 30-metre radius from the staked SEEP location (see Figure 1
below). Choose the nearest location that is along the same flow path (i.e.,
surface water can be seen to flow toward the new location). New locations at a
sampling station along the flow path are to be labelled with a letter after the
sample station ID (e.g., SEEP-002A). If the new station is not definitively along
the same flow path, a new ID should be used (e.g., SEEP-098). New locations
should be identified as for new seeps above (i.e., staked, flagged, tagged, and
GPS coordinates recorded).

ii) Any deviations from the previous sampling location should be recorded.

iii) For all subsequent sampling rounds, return to the original sampling location.
iv) In the example above, this would be location SEEP-002. If water is not
flowing, sample the most frequently sampled secondary sampling location (e.g.,
SEEP-002A). Note in the above example, SEEP-002 and SEEP-098 are separate
seeps.
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Figure 1: Selection of alternate sample locations for dried up seeps

d) If there are multiple locations of water flowing from an established seep (e.g., if a
seep is much larger than when previously sampled), select the largest flow path for
sampling. Record the GPS coordinates, or distance and compass direction from the
original location in the field notes. For all subsequent sampling rounds, return to
the original sampling location.

7 | Seep ldentification Numbers

a) For locations covered by waste rock or other types of fill: If the station was
covered by waste rock give the new station an alternate ID (e.g., A or B etc.) if it can
be determined that the new station is on the same well-defined flow path as the
original station and is within 30 m from the original station. If not, the location
should be given a new number (see Figure 2) regardless of the distance to the old
location.
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b) For groups of seeps: When several seeps are established in close proximity, they
should each receive unique sample IDs. If the original seep has dried up, follow the
procedures outlined in Section 6 (Figure 1).

Figure 2. Naming seeps covered by waste rock

8 | Seeps Entering the Aquatic Receiving Environment

a) Seeps that have the potential to flow into the aquatic receiving environment (lakes)
should be followed downstream until the seep either reaches the aquatic receiving
environment, or the seep can no longer be tracked visually or audibly (e.g., the
seep has dried up or dispersed into the sub-surface).

b) If a seep is found to be flowing into the aquatic receiving environment, that seep is
to be sampled immediately before it enters the aquatic receiving environment
(‘end of pipe’). This sample shall follow the same naming conventions as discussed
above in Section 6.

c) If uncertainty exists as to where a seep enters the aquatic receiving environment
(e.g., can be heard underground, but not sampled), the aquatic receiving
environment should be sampled immediately adjacent to its suspected entrance
into the aquatic receiving environment.

This is a controlled document. A printed copy is only valid at the time it is printed.
See the Portal for the most current version 10
EKA WI 2113 08 Seepage Sampling Version 3.0 2024-01-04.



d) Estimates of flow volume should be made as part of the investigation (see below).

9 | Record Field Observations
If flow is absent, record ‘nv’ (none visible), ‘'nm’ (not measurable —i.e., flow is too slow or
diffuse to measure), or ‘du’ (dried up.) It is not necessary to record any other observations.

If flow is present continue as follows:

a) Use the field data sheet to record observations (included in Appendix A).
b) Record the proportion of ground covered by snow (if present).

b) Record the general weather conditions (overcast, sunshine, rainfall, snowfall,
windy/calm, general wind direction) and the air temperature.

c) Note precipitation/snowmelt from the previous week.

d) Record the depth to permafrost using established methods (rebar driven into
ground in 3-4 spots around sampling location and maximum depth measured and
recorded).

e) Record the time.

f) If asilt curtain (or other mitigation method) is installed, record general state (if
sediments are trapped and if maintenance is required).

g) Photograph the seep (ensure no glare/reflection and check photos are not too
light/dark); use white board or laminated paper and dry erase marker to label seep
for photo identification purposes:

i. At the sample collection point
ii. Upstream
iii. Downstream

h) Photograph the silt fence if there is one:

i Upstream
ii. Downstream
iii. Sediments trapped.

10 | Collect Water Sample (General Guidelines)
a) A water sample may not be able to be collected if there is no flow.

b) Collect flow and field measurements (Sections 15 and 16) after water sample
collection to avoid disturbing sediments.

c) Wear a new pair of vinyl gloves for each seep sampled (and for blanks or
duplicates collected at the same seep). This is imperative when collecting multiple
samples at one site, for each bottle set a new pair of vinyl gloves should be used.
Care should be taken when donning and doffing gloves to not introduce
contamination to other bottle sets.
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d) Approach the sampling location from downstream and stand downstream of the
sampling location during sample collection to avoid disturbance. Avoid collecting
in stirred-up water.

e) Mark dissolved and total metal bottles and caps with D or T with permanent
marker to avoid confusion. Follow the instructions in Section 12 to collect and filter
the dissolved parameters.

f) Avoid touching the lip of the bottle and inside of the caps. If these are
compromised, dispose of sample, and bottle and collect a new sample.

g) For quality control purposes, note which person is collecting each sample.

h) Note when and where field blanks were prepared and where duplicates were
collected.

i) Transfer samples to a cooler or refrigerate as soon as possible. Store the samples at
4°C until shipment.

11 | Collect Samples for General Parameters, Total Metals, Total Mercury, Total
Nutrients and Radium (unfiltered samples)

a) Collect the general parameter, total metal samples by placing each bottle in the
water without disturbing the sediments and point the mouth of the bottle
upstream. If the seep is too shallow to fill the general parameters bottles, use a
plastic syringe to fill it. Fill the general parameters bottles (1 x 1-L and 1 x 500-mL
plastic bottles) and total metals bottle (1 x 120-mL plastic bottle).

b) For the pre-charged bottles (total nutrients and total mercury), use a plastic syringe
to fill the total nutrients bottles (1 x 250-mL plastic bottle and 1 x 40-mL glass vial)
and the total mercury bottle (1 x 40-mL glass vial).

c) Fill the radium bottle (1 x 1-L plastic bottle without preservative - if radium analysis
is required as part of the MDMER, see section 4.1 iv), a syringe can be used if the
water is not deep enough.

12 | Collect Filtered Samples for Dissolved Phosphorus, Dissolved Metals and
Dissolved Mercury
a) For collecting the dissolved phosphorus, dissolved metals, and mercury samples, fill
an extra 500-mL or 1-L plastic (unpreserved bottles), filter following the next steps
and then add to the correspondent pre-charged bottles.

b) Sample filtration:

e [fitis possible to filter in the field, follow steps below at the sample site.
If impractical due to cold temperatures, excessive wind or insects, or
samples that clog the filter easily, complete the filtration steps in the
field laboratory on the same day as they are collected. If a sample has
too much TSS/sediments, and the filters get clogged fast, the sample can
be sent to be filtered by BV labs. Indicate this on the bottle and on the
CoC.

This is a controlled document. A printed copy is only valid at the time it is printed.
See the Portal for the most current version 12
EKA WI 2113 08 Seepage Sampling Version 3.0 2024-01-04.



e Remove the plunger from a fresh syringe and attach a new filter to the
discharge end.

e Fill the syringe with fresh sample water from one of the unpreserved
sample bottles.

e Re-install the plunger and proceed to filter the required samples as per
normal procedures, ensuring the syringe or filter do not contact the
sample bottle.

e As the filter becomes plugged, effort to push water through will
increase. Do not struggle to get every drop out of each filter as this will
lead to fatigue and potential blisters. Change filters and keep track of
the number of filters used per sample site (not per bottle).

e Record the color of the filtered sample and any sediment trapped on the
filter.

13 | Collect Unfiltered Samples for BTEX and TPH

a) For TPH, the bottles contain preservative (sodium bisulfate). Care should be taken
during sampling not to lose the preservative. Use a clean syringe (fresh out of
package) or the general parameters to fill these bottles if required. If using the
general parameters bottle, ensure not to touch the lip of the total metals bottle to
the TPH bottle.

b) For BTEX, the sample vials also contain sodium bisulfate preservative. Do not
submerge the vials in the flowing stream, as this may cause the preservative to be
lost. Use a syringe or the general parameters bottle to fill the vials. If using the
general parameters bottle, ensure not to touch the lip of the bottle to the lip of the
vial. Fill the vials completely and avoid air bubbles (i.e., leave no head space).

14 | Collect Field Blanks and Duplicates
Field blanks and duplicates samples collected should be recorded on the field data sheet.

a) Field blanks are prepared in the field and are collected in exactly the same way as
seepage samples except that the source of the water is not the seep, but instead
metals-free DI water from bottles supplied by the laboratory and carried into the
field. See Table 1 for sample IDs for labels. Collect 10% of field blanks per batch of
samples shipped during each monitoring round.

b) Travel blanks are prepared by the laboratory. Travel blanks should be taken to the
field in the same way as the bottle sets. Travel blanks are not opened in the field.
The travel blanks should be set aside while sampling and then labelled and shipped
with the samples. Each shipment should have one travel blank set in it.

c) Duplicates are collected in exactly the same way as regular seepage samples. The
duplicate sample should be collected by the same person that collected the original
sample and at stations with a reasonable amount of flow. Collect 10% of duplicate
samples during each monitoring round. See Appendix B for Sample Labelling Key.
As an example, if location SEEP-001 is being sampled the duplicate would be
labelled SEEP-165.
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Table 1. Quality Control Blanks
Notes:
Blank samples should be indistinguishable from conventional samples. The label should not contain the word
“Blank”. The date must also be recorded on the sample bottle.
Tvpe o Collectio
yp Label Description and n :
of Purpose Frequen Preparation
Blank
cy
Travel | SEEP-2n1 | Bottles of DIwater | One per |1- The bottles must not be
blank are provided by the | sample opened
laboratory to shipment 2. The bottles are taken into the
monitor possible field
effects from the
bottle materials and
potential
contamination
whilst in transit
Field | SEEP-2n2 | Bottles of DI water | One set 1. ATPH and BTEX blank should
blank are used to prepare | every be included if these sample
field blank samples | batch of types are being collected
in the field. The ten
purpose of the field | samples
blank is to monitor (or part
possible thereof).
contamination from
airborne particulate
and contamination,
which occurs during
the filling of sample
bottles and the
preparation of the
dissolved metals
blank.
Site | SEEP-2n3 Bottles are filled DI | One set 1. Repeat the same procedure
labora water to monitor per as the “Field Blank”
tory possible sampling
blank contamination from | round is
sampling equipment | required if
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(filtering equipment) | any

under site lab samples

conditions. are
filtered in
the site
lab.

Each sampler should receive a unique identifier “n” which is to be inserted as shown into the sample label.

15 | Collect Field Measurements

a) All field measurements of water should be conducted by placing the probe directly
in the flow. Adjust the probe to ensure no bubbles are trapped as this will affect
results. If the water is not deep enough to adequately submerge the probe do not
push the probe into the sediment, instead, transfer sufficient water from the seep
into a beaker (rinsed with water from the seep). If necessary, use a plastic syringe
to fill the beaker.

b) Record the pH, EC, and ORP of the water. If the reading is unstable, wait and record
after two minutes.

c) Record the water temperature.

d) Note the approximate color of the water in the sample bottles by placing a piece of
white paper behind the water and describing the color (e.g. colorless, yellow, and
brown).

e) Note the absence or presence of cloudiness (turbidity).

f) Record the color of any coatings or precipitates on rocks/vegetation in/adjacent to
the seep.

g) Record any odors.
h) For a pool, measure the depth of the deepest part of the pool.

i) Measure the depth to permafrost (or rock bottom) by pushing a rebar into the pool
bottom until hitting refusal.

j) Subtract the total depth to permafrost from the pool depth to get the depth to
permafrost and record on the sheet. If rock bottom is encountered before
permafrost, record this instead.

16 | Collect Flow Measurements

a) Estimate the flow by the most appropriate method (described below). Flow should
ideally be obtained by measuring flow velocity through a measured cross-section of
the channel.

i For low flow volumes in irregular channels, identify the location where the
flow is best defined. Measure the width and typical depth of the flow.
Estimate the flow by taking three measurements of the time taken to travel
a fixed distance by a floating object (such as a small stick).
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ii. If the flow (or a portion of it) can be directed into a container of known
volume (i.e., 1-L plastic beaker or a bucket) record time it takes to fill
beaker/bucket using a stopwatch and record volume filled. Repeat two
more times. Estimate portion of flow captured (e.g., 50%, 90%), considering
separate streams arising from one seep.

b) Record method used to obtain flow.
c) Calculation of flow is done as follows:

i For floating object method:

a. Estimated flow (L/s) = ((I x w x d)/t) /1000

where | is length of channel transect (in cm), w is width of channel (in cm), d is

depth of channel (in cm) and t is time for the object to float down the length of
the transect (in seconds).

ii. For bucket/beaker method:

a. Average total flow (L/s) = average(v/t) / c\
where average is the arithmetic mean calculated from three individual flow
measurements, v is.
volume filled (in liters), t is time for beaker to fill to specified volume (in seconds) and c is
capture (in % as decimal).

17

Completion of Sampling
a) Enclose each sample set in individual Ziplock plastic bags and label the bag with the
name of seep and sample date. Wrap all glass sample bottles (mercury vials,
ammonia vials BTEX, and TPH) in bubble wrap.

b) Place samples in the cooler as soon as possible.

c) Onthe field sheet, record list of samples collected at the station (this serves as a
checklist).

d) Retain all disposable items in a garbage bag. Upon returning to the field lab, plastic
filtration units should be put in recycling bins; empty preservative bottles should be
returned to the laboratory, and other garbage should be disposed of.

e) Atthe end of the day, check pH meter against calibration standards and note any
drift on the QA checklist form. Also note which meters were used that day.

18

Sample Submission and Clean-up
a) Pack and label samples for shipping. Create cooler labels and COC forms for

shipping.
b) Log sample/station information and field measurements into the database
c) Add any new seeps to the MP5 database including GPS co-ordinates.
d) Complete vendor slip (in Shipping Order book) for shipping.

e) Clean reusable field equipment using DI water as necessary and put it back in
appropriate storage locations.

f) Dismantle any bottle sets and place clean, unused bottles back in the Environment
Field Office bottle room.

g) Store probes back in appropriate locations.
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h) Order more bottles, ice packs, travel, and field blanks if necessary.
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Table 2. Sample Container, Preservation and Hold Times for Water and Effluent Samples

Hold time Comments
Type of analysis Container type Preservation Min. Sample
(days)
Total alkalinity (as CaCOs),
acidity (as CaCOs), Total none 14
hardness (as CaCO3)
Turbidity none 3(1)
Chloride, Fluoride none 28
pH 0.5 L plastic none 0.25h (1)
Sulphate none 28
Conductivity none 28
Nitrate (as N) none 3(1) 300 mL
Nitrite (as N) none 3(1)
Ortho-Phosphate none 3
Total Dissolved Solids (TDS),
1L plastic none 7
Total Suspended Solids (TSS) 600 mL
Total Organic Carbon
Total Kjeldahl Nitrogen
(TKN) 250 mL amber glass Sulfuric Acid pre-charged 28 240 mL
Total Phosphorus
250 mL amber glass —
Phosphorus, Total Dissolved Sulfuric Acid pre-charged 28 (2)
field filtered 90 mL
180 (after
Metals (Total) 1x 120 mL plastic bottle Nitric acid
preserved) 30 mL
180 (after
Metals (Dissolved) 1 x 120 mL plastic bottle Nitric acid
preserved) (2) 30mL
2 x 40 mL glass vial
Hydrochloric Acid pre-
Total and Dissolved Mercury | (Dissolved Hg to be field N ) 28 (2) Full volume
charge
filtered) required
Fill to rim — no
Unionized Ammonia 40 mL glass vial none 3
15 mL headspace
2 x 40 mL glass vial — no Sodium Bisulfate pre-
BTEX 14 Full volume
headspace charged .
required
Fill to rim — no
Sodium Bisulfate pre-
TPH 2 x 100 mL amber glass 14 Full volume headspace
charged )
required
Notes:

(1) Holding time is 2 days except for British Columbia as per BC Ministry of Environment Laboratory Manual (2013) which is 3 days.

(2) Samples must be field filtered before preservation.
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GENERAL REMARKS

Ensure that the correct bottles are used for the seep if they have been previously labelled.

Ensure that the correct bottle is used for the total/dissolved metals sample (if the
bottles/samples are switched this will be reflected in the results).

This is equally important for the travel blanks and field blanks (i.e., label correctly and the travel
blank is NOT opened or preserved).

If you are not sure about the procedure, contact the Team Leader before proceeding.

Access to many of the seep sites typically involves travel over rough terrain. Allow time to access
the sites safely and be cautious when traversing uneven ground. Avoid climbing down steep sides
of roadways if better access is gained either side and it only means walking over tundra. Utilize
packs to carry gear vs. having both hands full of equipment.

For the Fox WSRA, follow the safety protocol and in collaboration with the Site Team Lead
determine how to access the area.
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EXECUTIVE SUMMARY

Dominion Diamond Ekati Corporation is undertaking development of the Pigeon Pit at the Ekati Diamond Mine.
Waste rock generated during pit development will be placed in a land-based waste rock storage area (WRSA),
consistent with existing practice on site.

A site overlying Big Reynolds Pond was chosen as the preferred storage area for the original Pigeon waste rock.
The WRSA is contained within a catchment area which drains to the north end of the Long Lake Containment
Facility. The WRSA has been designed to minimize ponding adjacent to the pile, directing runoff around it.

A portion of the overburden soil generated during initial pit development has been stockpiled to the east of the
WRSA for use in future capping of the WRSA as part of reclamation activities.

The waste rock from Pigeon Pit is expected to be composed primarily of potentially acid generating (PAG) material,
including mixed granitoid and metasediment rock that cannot be easily differentiated from non-acid generating
(NAG) granite. As a result, all waste rock from Pigeon Pit is planned to be treated as PAG material. The proposed
cover for the original WRSA comprises till overburden soil overlain by clean granite. This will provide thermal cover
while reducing the required quantity of clean NAG granite.

The Pigeon WRSA contains waste rock generated from Pigeon Pit development and was originally designed by
Tetra Tech (Tetra Tech EBA 2014). The original WRSA design can accommodate 13,445,000 m3 of waste rock;
however, current mine planning requires additional storage capacity in the Pigeon WRSA. It is required that the
WRSA to be expanded to incorporate an additional 11,500,000 m?3 of waste rock, for an aggregate containment
volume of 24,945,000 m3. The additional waste rock is planned to be stored in an extended area of the original
WRSA.

For the original WRSA, thermal analyses were carried out to predict the behaviour of potential unfrozen zones within
the WRSA pile and the proposed WRSA cover. Both 1D and 2D models were simulated through the WRSA pile.
Global warming, potential internal heat generation due to sulphur oxidation, and progressive waste rock placement
were considered in the modelling.

Thermal analyses indicate that two cover materials will provide sufficient cover to maintain the active layer within
the cover material. The majority surface of the waste rock pile at closure will have a 3 m till cover overlain by 1 m
of granite waste rock. The remaining surface around the toe of the slopes of the waste rock pile will be covered by
5 m of granite waste rock. Freeze back of the waste rock material is expected to occur within eight to twelve years
depending on the degree of internal heat generation from the PAG material. It is assessed that the findings from
the thermal analyses for the original WRSA remain valid for the WRSA expansion.

Stability analyses were conducted to evaluate the WRSA pile stability during stage-construction, long-term before
closure cover placement, and after closure cover placement for the original design before the pile expansion.
Additional stability analyses were carried out for the pile expansion. The analysis results suggest that the WRSA
pile meets the required minimum factors of safety adopted for the design.

The design has been reviewed by the Wek’éezhii Land and Water Board (the Board). In their Reasons for Decision
dated September 22, 2017 the Board approved the pile expansion but not the proposed cover design. As of this
time the final cover design for the Pigeon WRSA has not been approved.
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Dominion Diamond Ekati Corporation (DDEC) and their agents. Tetra
Tech Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other than Dominion
Diamond Ekati Corporation (DDEC), or for any Project other than the proposed development at the subject site. Any such
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1.0 INTRODUCTION

11 General

Tetra Tech Canada Inc. (Tetra Tech) was retained by Dominion Diamond Ekati Corporation (DDEC) to complete
an expansion design for the Pigeon waste rock storage area (WRSA), at the Ekati Diamond Mine. The Pigeon
WRSA contains waste rock generated from Pigeon Pit development and was originally designed by Tetra Tech
(Tetra Tech EBA 2014).

The original WRSA design can accommodate 13,445,000 m3 of waste rock; however, current mine planning requires
additional storage capacity in the Pigeon WRSA. Tetra Tech was asked to expand the pile to incorporate an
additional 11,500,000 m3 of waste rock, for an aggregate containment volume of 24,945,000 m3.

The design presented herein has been reviewed by the Wek’éezhii Land and Water Board (the Board). In their
Reasons for Decision dated September 22, 2017 the Board approved the pile expansion but not the proposed cover
design. At present time the final cover design for the Pigeon WRSA has not been approved.

1.2 Existing Design

Waste rock and overburden generated during pit development is being placed in a land-based storage facility
overlying Big Reynolds Pond, as shown in Figure 1. A temporary till stockpile is located east of the WRSA for use
in future reclamation work. The original WRSA design was documented in Tetra Tech EBA (2014). The Big
Reynolds Pond was dewatered in the summer of 2014. The 3 m thick granite base pad placement was placed
between May 2014 and November 2015. The waste rock deposition began in February of 2015.

The waste rock from Pigeon Pit comprises a combination of mixed metasediment, waste kimberlite, and xenolith.
Some of the material is potentially acid generating (PAG) and cannot be easily differentiated from non-acid
generating (NAG) granite. As a result, all waste rock from Pigeon Pit is treated as PAG material for waste rock
management.

The original pile was designed with three benches to a maximum elevation of 513.0 m. Bench widths were widened
from typical Ekati waste rock piles to provide long-term stability and a resultant closure slope of 3.2H:1V. The side
slope was required to accommodate the proposed cover design. A granite base layer was provided to reduce direct
contact of PAG rock with natural ground and to encourage permafrost development inside the pile.

Thermal analyses were completed as a part of the 2014 report to predict the thermal behaviour within the WRSA
pile and develop a proposed closure cover system. The general cover design comprises 3 m thick till overburden
covered by a 1 m thick granite waste rock cap. Thermal modelling predicted the aggradation of permafrost in the
pile within eight to twelve years follow completion of construction.

2.0 WASTE MATERIAL AND CAPACITY REQUIREMENTS

Design waste rock volumes were provided by DDEC. Current pit planning shows a storage deficit in the original
WRSA design. DDEC requested the pile capacity be expanded by 11,500,000 m? to accommodate the deficit and
provide contingency for operations.

The waste rock in the expansion will be similar to the original rock composition anticipated from the 2014 design
and includes mixed metasediment, some waste kimberlite, xenolith, and some overburden materials.

The existing temporary till stockpile has a volume of 1.97 million m3 (based on December 2016 survey data).
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3.0 PILE GEOMETRY AND LAYOUT
3.1 Design Criteria

The proposed waste rock pile expansion was designed using the following criteria:
= Pile footprint, cap material, and distance to Pigeon Pit should be minimized;

= The pile should be located in a single catchment or sub-catchment to route any potential seepage to a single
location and to simplify discharge monitoring;

= Drainage from the pile should be directed towards the LLCF;

= The waste rock at placement is assumed to have an angle of repose of 37 degrees (or a bench side slope of
approximately 1.33H:1V during placement before closure);

= Bench heights should not exceed 15 m; and

= Bench widths should be spaced to provide the pile long-term stability and allow grading to a closure slope of
3.2H:1V or flatter .

3.2 Expansion Layout and Configuration

The proposed pile expansion extends north and southeast of the original pile design, as shown in Figures 1 and 2.
Two cross sections of the pile are shown in Figure 3. Typical design sections of the proposed WRSA expansion are
shown in Figure 4.

The runoff of the proposed pile expansion will drain towards the north end of Cell B in the LLCF. The pile shape
has been designed to promote runoff flow around the pile to the practical extent possible. However, some local
pooling may occur on the east side of the pile, and at isolated locations along its south side toe. When required,
minor earthwork (channelling or filling) can be conducted during operation to promote drainage around the pile
perimeter.

The designed WRSA footprint before the closure cover placement is approximately 655,000 m? including the base
pad. A 3 m thick layer of NAG rock (granite) is designed to be placed at the base to encourage permafrost
aggradation and separate PAG material from the tundra. The pile has been designed with up to six benches with a
maximum bench height of 15 m and a typical bench width of 25 m (with the third bench width of 25 m to 60 m and
the fifth bench width of 40 m to 60 m for pile overall stability). The pile height reaches 58 m to 80 m above the
original ground surface (including closure cover placement), as measured from the edge of the pile to the top of the
pile. The average pile height is approximately 69.6 m in reference to the average original ground elevation of
482.4 m around the perimeter toe of the pile. The pile overall dimensions together with its surface area and storage
volume are presented in Table 1.

Table 1: Pigeon WRSA Dimensions and Volumes

. Maximum Maximum . Waste Rock Storage
Pile H‘?E;‘tz Length Width F°°t‘;::;; Area Volume ’
(m) (m) (m?)
Original Design 30 to 40 1,000 600 495,000 13,445,000
Pile Expansion1 54 t0 76 1,060 710 655,000 24,956,000

'Surface area and volume includes original WRSA quantities; 2 Height before closure cover placement.
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For ease of construction, the pile will be constructed with benches, which will then be smoothed out to give resultant
slopes of 3.2H:1V or flatter at closure. The estimated quantity to smooth the slope is 550,000 m3.

3.3 Till Storage Pile

Overburden till material is stockpiled at the east end of the waste rock pile, for use as closure cover. The existing
pile volume is approximately 1.97 million m3. It is assumed that the till material will be placed as a 3 m thick cap on
the top and the majority of the side slopes of the waste rock pile at closure. Assuming a bulking factor of 1.2 before
compaction and wasting, the estimated in-place volume of the till material after compaction is approximately
1.64 million m3. This volume will cover an equivalent three-dimensional (3D) surface area of 547,000 m2 for the
WRSA.

3.4 Closure Cover

The existing cover design comprises a layer of 3 m thick till, overlain by 1 m of NAG granite waste rock. The total
3D surface area of the pile expansion after the benches being shaped for closure cover placement is 657,900 m?,
with a top surface area of 97,200 m2. The existing till volume can cover an equivalent 3D surface area of 547,000 m?
and therefore, is insufficient to cover the entire pile surface. The available till volume can cover approximately 83%
of the pile 3D surface, including the entire pile crest and the majority of the side slopes.

In areas where there is insufficient till to cover the lower portion of the side slopes, a 5 m thick layer of clean, NAG
rock will be used to cover the remaining pile surface. The thickness of rock was determined to be acceptable in the
2014 report during the original thermal modelling.

Figure 5 presents a preliminary plan layout of the Pigeon WRSA Expansion after proposed closure cover placement.
Figure 6 shows the proposed typical sections for the closure cover design. It is recommended that the waste rock
surfaces after the benches have been shaped for closure cover placement be graded and compacted to form
smooth surfaces without open voids. If required, any open voids should be first backfilled with a transitional rockfill
to avoid potential loss of the till cover materials into the waste rock voids. The till materials shall be placed and
compacted in lifts with no more than a 0.5 m thick loose lift thickness.

The final cover design for the Pigeon WRSA is not approved. The final cover design will be determined
through DDEC’s closure planning process or an update to the WROMP for Board approval. Please see the Board's
September 22, 2017 Reasons for Decisions on Pigeon WRSA Design Report and WROMP Version 7.0 for more
information.

3.5 Site Access

Two access roads service the Pigeon WRSA: one from Sable Haul Road to the east and the other from Pigeon Pit
to the northwest. The overburden till storage pile is serviced by one access road from Sable Haul Road to the north.
Tie-ins to the piles will be developed by DDEC as part of pile construction.

40 THERMAL ANALYSES

4.1 Background and Previous Thermal Analyses

A series of thermal analyses were conducted by Tetra Tech (Tetra Tech EBA 2014) to evaluate the long-term
thermal behavior of the Pigeon WRSA. These analyses were carried out to verify the adequacy of the proposed
closure cover, the influence of the closure cover on pile freeze-back, and the ability of the closure cover to keep the
waste rock in a permafrost state. Different cases were evaluated to investigate the effects of varying cover
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conditions and potential heat generation from PAG material contained in parts of the WRSA. These thermal
analyses were also carried out under climate change conditions for a one hundred-year period.

With the expansion of the Pigeon WRSA, the validity of these past thermal analyses were assessed. The volume
of the Pigeon WRSA has been significantly increased from its original design; however, the conclusions from the
Tetra Tech EBA 2014 thermal analysis are still valid for the new larger capacity Pigeon WRSA. This is directly
attributed to the geometry of pile expansion; the major design assumptions remain unchanged. As such, the thermal
behaviour of the WRSA is expected to be similar to the original design.

The thermal predictions valid for the Pigeon WRSA expansion are summarized in the following sections. A detailed
account of the analysis methodology, input parameters, and findings of the thermal analyses is available in Tetra
Tech EBA (2014). The cover designs that were considered in the thermal analyses are presented in Table 2.

Table 2: Proposed Closure Cover Designs Analyzed

Composition
Case Name
Overburden Till Thickness Clean Waste Rock Thickness
Base Case Om 5m
Case 1 3m Tm

4.2 Maximum Depth of Active Layer

Table 3 presents the predicted maximum thicknesses of the active layer under mean air temperature conditions
and A1B climate change conditions, with and without consideration of internal heat generation due to sulphur
oxidation within the waste rock pile. The results indicate that internal heat generation does not have a significant
influence on the predicted active layer thickness.

Table 3: Summary of Predicted Maximum Active Layer Thickness in the Closure Cover

Maximum Thickness of Active Layer Maximum Thickness of Active Layer
(m) (m)
(no internal heat) (with internal heat)
Air Temperature Condition Base Case Case 1 Base Case Case 1
Mean Air 3.2 24 3.3 24
Mean Air + Climate Change at 38 30 4.2 30
50 years
Mean Air + Climate Change at 46 36 50 36
100 years
4.3 Unfrozen Zones in Waste Rock

The thermal model predicts the creation of unfrozen zones within the Pigeon WRSA. These zones are created when
the waste rock placement rate exceeds the rate of permafrost aggradation. Similar zones have been observed in
practice at Ekati WRSAs (EBA 2006).
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The thermal simulations of the Pigeon WRSA predict that the waste rock pile will freeze back under both scenarios
with and without internal heat generation. The scenario without internal heat generation will take approximately
eight years, while the scenario with internal heat will take approximately twelve years.

4.4 Long-term Ground Temperatures in Pile Foundation

The long-term ground temperatures in the Pigeon WRSA foundation soils are of interest for stability evaluations
since the long-term strength (cohesion) of an ice-rich soil is associated with soil temperature. Based on the site
conditions and past experience, it is expected that ice-rich soils may exist at depths of 2 m to 4 m below the original
ground surface over the Pigeon WRSA footprint. The results of the thermal analyses indicate that the long-term
ground temperatures in the assumed ice-rich zone after several years of ground freeze back following the
dewatering of Big Reynolds Pond in 2014 and placement of the granite pad and waste rock are as follows:

= Colder than -1°C for the areas where shallow lake water was present before the dewatering of Big Reynolds
Pond; and

= Colder than -2°C for the areas where the original ground was not thermally affected by the original Big Reynolds
Pond.

The above predictions have considered the long-term climate change scenario for a 100-year period.

5.0 PIGEON WASTE ROCK PILE STABILITY EVALUATION
5.1 Analyses Methodology

The Pigeon WRSA stability analyses for the original design were summarized in Tetra Tech EBA (2014). Similar
analysis methodology is applied to additional stability analyses for the expanded pile.

Limit equilibrium stability analyses were carried out to evaluate the stability of the Pigeon waste rock pile using a
commercial computer program, SLOPE/W, GeoStudio 2012, Version 8.14 (Geo Slope International). The
Morgenstern-Price method with a half-sine interslice force assumption was adopted in the analyses. The analyses
were conducted to evaluate the waste rock slope stability during the staged construction, under post-construction
conditions, and for long-term closure. Potential post-construction seismic loading was modelled as pseudo-static
with a design horizontal peak surface acceleration in the analyses.

The principle underlying the method of limit equilibrium analyses of slope stability is as follows:
= A slip mechanism is postulated;
= The shear resistance required to equilibrate the assumed slip mechanism is calculated by means of statics;

= The calculated shear resistance required for equilibrium is compared with the available shear strength in terms
of factor of safety; and

= The slip mechanism with the lowest factor of safety is determined through iteration.

A factor of safety is used to account for the uncertainty and variability in the input parameters and to limit
deformation.

5.2 Cases Evaluated

Various cases were evaluated for the most critical sections (Section A and Section B) through the Pigeon waste
rock pile expansion under the following stages:
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= During staged construction;

= Under post-construction conditions (stepped slopes with benches; both static and seismic); and

= After pile closure and reclamation (shaped slopes with closure cover placement; both static and seismic).
The basic geometries that were evaluated in the stability analysis cases are as follows:

= Typical Section 1 in Figure 4 for Section A stability analyses for staged construction and post-construction stage
before closure cover placement;

= Typical Section 2 in Figure 4 for Section B stability analyses for staged construction and post-construction stage
before closure cover placement;

= Typical Section 3 in Figure 6 for Section A stability analyses for long-term closure after closure cover placement;
and

= Typical Section 4 in Figure 6 for Section B stability analyses for long-term closure after closure cover placement.

As noted above the final cover design for the Pigeon WRSA is not approved. The final cover design will be
determined through DDEC'’s closure planning process or an update to the WROMP for Board approval. Please see
the Board's September 22, 2017 Reasons for Decisions on Pigeon WRSA Design Report and WROMP Version 7.0
for more information.

5.3 Soil Profile and Analysis Input Parameters

Geotechnical site investigations were not conducted in the Pigeon WRSA for the stability analyses in this study.
The foundation soil profile for the stability analyses was developed based on preliminary air photo interpretation
and ground conditions in nearby areas (Pigeon Pit and Long Lake area) at Ekati. The profile consisted of a layer of
2 m of unfrozen till or lakebed sediment (below the original Big Reynolds Pond), a layer of 2 m of ice-rich till over a
layer of 6 m of ice-poor till overlying bedrock. This profile is generally conservative since a continuous layer of ice-
rich till was assumed. No shear strength tests were conducted for any of the soils in this study; therefore, most of
the soil input parameters for the analyses were estimated or assumed based on published data in the literature for
similar soils and past experience. Table 4 presents the key soil parameters adopted in the stability analyses.

Table 4: Key Soil Parameters for Stability Analyses

Excess Pore
Pressure Bulk Unit
. Cohesion Internal Angle of Friction Parameter B ik Lt
Soil Type o - Weight
(kPa) (°) Assumed during KN/m?®
: (kN/m?)
Construction or
Thawing
46 (0 to 15 m depth from surface)
Waste Rock and 0 41 (15 to 30 m depth from surface) 0 20
Granite Base 38 (30 to 45 m depth from surface)
35 (>45 m depth from surface)
Lakebed Sediment 0 26 0.2 18
Unfrozen Till
Overburden 0 30 0.2 19
Frozen Ice-Rich Till 160 (long-term) 0 N/A 17
6
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Table 4: Key Soil Parameters for Stability Analyses

Excess Pore
Pressure Bulk Unit
. Cohesion Internal Angle of Friction Parameter B uk ol
Soil Type o - Weight
(kPa) (°) Assumed during 3
(kN/m3)
Construction or
Thawing
Warm Frozen Ice-
Rich Till 80 (long-term) 0 N/A 17
Thawmg Ice-Rich 0 8 0.2 17
Till
Ice-Poor Till 0 32 0 20
Compacted Till for 0 33 0 19
Closure Cover

Potential post-construction seismic loading was modelled as pseudo-static with a design horizontal peak ground
acceleration (PGA) of 0.036 g in the analyses. This is the value estimated from the 2010 National Building Code of
Canada seismic hazard website (http://earthquakescanada.nrcan.gc.ca) for a 2% in 50 years probability of
exceedance (0.000404 per annum or 1 in 2,475 year return) for the Ekati area.

5.4

Stability Analysis Results

Table 5 summarizes the stability analysis results for Section A. Selected figures for the stability analyses are
illustrated in Appendix B.

Table 5: Summary of Selected Stability Analysis Results for Section A

Minimum
Section Conditions Calculated Comments
Factor of Safety
Figure B1 (Stage 1); Figure B2 (Stage 6); considering
. 1.49 (Stage 1) to potential excess pore water pressure generated in thawing
A taged truct
Staged Construction 1.19 (Stage 6) ice rich till and lakebed sediment due to placement of waste
rock.
c . Figure B3; slip surface through warm frozen ice-rich till;
A Post onstrucflon . 1.32 higher factors of safety for slip through lakebed sediment or
(Steppei Slzpes), Static thawing ice-rich till.
oadin
g 1.53 Figure B5; slip surface through thawing ice-rich till.
Figure B4; slip surface through warm frozen ice-rich till with
. A a peak horizontal ground acceleration of 0.036 g;
Post Construction 1.05 ) B .
A s 45 . Seismi conservative values of frozen ice-rich till long-term cohesion
(Steppe L oz_es), eismic assumed; see footnote A) for comments.
oadin
g 138 Slip surface through thawing ice-rich till with a peak
’ horizontal ground acceleration of 0.036 g.
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Table 5: Summary of Selected Stability Analysis Results for Section A
Minimum
Section Conditions Calculated Comments
Factor of Safety
132 Figure BG6; slip surface through warm frozen ice-rich till;
' higher factor of safety for slip through thawing ice-rich till.
1.95 Figure B8; slip surface through thawing ice-rich till.
A After Closure Cover X . fti f .
Placement; Static Loading 1.28 Figure B9; slip th.rough bottom of till coyer, ully saturated till
and hydrostatic water on top of the till cover assumed.
174 Figure B11; slip through bottom of till cover; hydrostatic
’ water at the half depth of the till cover assumed.
Figure B7; slip surface through warm frozen ice-rich till;
1.03M conservative values of frozen ice-rich till long-term cohesion
After Closure (?ovgr assumed; see footnote A) for comments.
Placefnent;. Seismic 1.71 Slip surface through thawing ice-rich till.
A Loading with Peak Fi B10; slip th h bott f till ; full turated
Horizontal Ground 113 !Iglyured A d slip .roug ottom 0f |h co.\lier, ully sa uraj
Acceleration of 0.036 g till and hydrostatic water on top of the till cover assumed.
Slip through bottom of till cover; hydrostatic water at the half
1.54 .
depth of the till cover assumed.

A) Long-term cohesion for frozen ice-rich till under static loading was used in this seismic stability analysis. This is conservative
for short-term seismic loading. The actual ice-rich till cohesion under seismic loading would be higher because of a high loading
rate. Therefore the actual factor of safety for seismic loading would be higher than calculated in this analysis.

Table 6 summarizes the stability analysis results for Section B. Selected figures for the stability analyses are
illustrated in Appendix B.

Table 6: Summary of Selected Stability Analysis Results for Section B

Minimum
Section Conditions Calculated Comments
Factor of Safety
Figure B12 (Stage 1); Figure B13 (Stage 6); considering
. 1.67 (Stage 1) to potential excess pore water pressure generated in thawing
B taged truct
Staged Construction 1.36 (Stage 6) ice rich till and lakebed sediment due to placement of waste
rock.
c . Figure B14; slip surface through warm frozen ice-rich till;
B s Post gnstrucyc;n . 1.34 higher factors of safety for slip through lakebed sediment or
( teppei I(()jpes), tatic thawing ice-rich till.
oadin
g 1.66 Figure B16; slip surface through thawing ice rich till.
Figure B15; slip surface through warm frozen ice rich till with
c . 110® a peak horizontal ground acceleration of 0.036 g;
Post onstru?tlor? ) ' conservative values of frozen ice-rich till long-term cohesion
B (Stepped LSIoz.es), Seismic assumed; see footnote B) for comments.
oadin
g 150 Slip surface through thawing ice-rich till with a peak