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Christian Tremblay

Interim Rock Mechanics Coordinator

Agnico Eagle Mines Limited - Meadowbank Division - Nunavut
Baker Lake, Nunavut

Canada, X0C 0AO0

Dear Christian,

RE: Meadowbank Complex - Amaruq Site - 2021 Annual Open Pit
Geomechanical Inspection

1.0 INTRODUCTION

Agnico Eagle Mines Limited (AEM) operates the Meadowbank Complex in Nunavut, Canada. The complex
consists of the Meadowbank and Amaruq Sites. The Amaruq Site consists of the Whale Tail and IVR V1
open pits and an exploration ramp. Knight Piésold Ltd. (KP) has been providing geomechanical support for
the Amaruq Site since 2015, including developing the open pit slope geometry recommendations and
completing the annual third-party inspections of the open pits required under the water license for the mine.

The 2021 annual inspection of the open pits at the Amaruq Site was completed by Mr. Ben Peacock, P.Eng.,
of KP from September 15 to 17, 2021. Note that a detailed review of the slope performance and design
basis for the Whale Tail Open Pit is currently in progress. As a result, the annual inspection did not focus
on the design or design verification of the open pit slopes.

2.0 OPEN PITS INSPECTED

The open pits and surface excavations in rock that were included in the inspection and their current status
is summarized in Table 1.

Table 1 Open Pits Inspected and their Status
Open Pit Current Status
Whale Tail Open Pit Active mining
IVR V1 Open Pit Active mining
Attenuation Pond 5 (AP5) Inactive, partially flooded

The results of the inspection are summarized in this letter and detailed in Appendix A.
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3.0 INSPECTION RESULTS

3.1 GENERAL

The inspection was completed by Ben Peacock of KP. Several AEM staff participated in the inspection,
with different staff taking part on different days. Those involved included:

e Christian Tremblay (Interim Rock Mechanics Coordinator)
e Mathieu Giroux (Rock Mechanics Engineer)

e Vincent Duranleau (Rock Mechanics Technician)

¢ Veronique Falmagne (Senior Advisor Mining)

e Jane Alcott (Mining Engineering Superintendent - CSD)

Cameron Clayton of Tetra Tech Canada Inc. also participated in the first two days of the inspection.

Observations made during the site visit were grouped according to the following four headings at
AEM’s request.

e Priority 1 (P1) - A high priority or structural safety issue considered immediately dangerous to life,
health or the environment. Also includes issues with a significant risk of regulatory enforcement.

e Priority 2 (P2) - An issue that, if not corrected, could plausibly result in a structural safety issue leading
to injury, environmental impact or significant regulatory enforcement. Also includes repeated
deficiencies that demonstrate a systematic breakdown of procedures.

e Priority 3 (P3) - Single occurrences of deficiencies or non-conformances that in isolation are unlikely
to result in structural safety issues. Also includes recommendations for pro-active measures important
to the validation of the open pit slope design.

e Priority 4 (P4) - Opportunity for improvement, for example to meet industry best practices.

The observations and associated recommendations were reviewed with AEM during the site visit.

3.2 PRIORITY 1 OBSERVATIONS

No P1 observations were made during the inspection.

33 PRIORITY 2 OBSERVATIONS
The following P2 observations were made for specific areas of the open pits:

1. WHL North Wall Rockfall Hazard - In general, scaling of the bench faces appears to be well done and
it is clear that AEM focusses on this aspect of slope management. However, a block was observed on
the north wall. The material represents a rockfall hazard and should be removed.

2. WHL South Wall Wedge - A potentially unstable wedge has been identified below the ramp in the
south wall. Radar data suggests that the wedge is deforming in response to blasting.
Instrumentation (e.g., a crackmeter) should be installed to allow the deformation to be more accurately
monitored. A Trigger Action Response Plan (TARP) should be developed for the instrumentation. If
deformation of the wedge continues, options for stabilizing the wedge should be reviewed.

3. WHL Southwest Wall Rockfall Hazard - The Phase 3 pushback has resulted in overspill and rockfall
on the ramp and the benches above the ramp. A rockfall berm has been constructed along the inside
of the upper portion of the ramp. However, the berm is now close to being full and does not cover the
lower portion of the ramp. The rockfall berm should be extended so that the full length of the ramp
below the Phase 3 pushback is protected. The existing berm should be cleaned out to re-establish
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adequate capacity for future rockfall and periodic inspections of the berm completed in order to identify
if future cleaning is required.

WHL Phase 3 Pushback Rockfall Hazard - A temporary wall was developed in the blocky diorite
without pre-shear. The bench face represents a rockfall hazard and a rockfall berm should be
established below the temporary wall.

IVR V1 Northwest Wall Rockfall Hazard - The poor performance of the bench faces and the reduced
catch bench width in this sector represent a rockfall hazard and a rockfall berm should be established
below the wall.

IVR V1 Northeast Wall Rockfall Hazard - Several potentially unstable wedges were observed on the
north wall. The wedges represent a rockfall hazard and should be removed.

WHL Northeast Wall Design Study - Additional rock mass characterization and stability analyses are
planned in order to confirm the revised slope design for this design sector. This study should be
completed. On-going structural mapping of the pushback is recommended to support this process.
IVR V1 Northeast Wall Design Review and Trials - The benches in this sector have not performed
as expected. Variable bench performance and reduced catch bench width appear to be associated with
variations in lithology and rock mass structure, as well as drill and blast practices. A trial of a revised
bench design is planned and is endorsed. The performance of the wall should be reviewed.

The following general P2 observations were made:

9.

10.

11.

12.

13.

Rockfall Hazard Management - Brittle, bench-scale failures and rockfalls are the most likely failure
mode at the mine. As Slope Stability Radar (SSR) is not well suited to predicting these failures in
advance, managing these failures relies on bench design, scaling and visual inspections. Additional
measures for managing the risk associated with these failures have been discussed. Complete a
risk-based review of the management of rockfalls at the mine to select the appropriate monitoring
tool(s), operational practice(s), or design solution.

Surface Monitoring Instrumentation - The mine does not currently monitor any geomechanical or
hydrogeological instrumentation in the vicinity of the open pits. Develop and implement an
instrumentation program, including vibrating wire piezometers, thermistors, and instruments that can
monitor sub-surface deformation (e.g., inclinometers or Time Domain Reflectometry cables). The
instrumentation program should be developed using a risk-based approach.

Wall Performance Review - AEM has committed to reviewing the performance of the open pit slopes
every four months. A review has not been completed in the last year and should be undertaken and
documented. The review should include a discussion of the major geomechanical hazards (including
any slope failures), a comparison of the planned and achieved slope geometry, as well as a comparison
of the collected geomechanical data to the design basis that was used to develop open pit slope
geometry recommendations.

Blasting Study - Drill and blast practices have been a factor in poor bench performance in both of the
open pits, including increased backbreak, undercutting of the bench face and hard toes. The blast
design does not vary to account for different lithologies or the orientation of the foliation and quality
control is limited. A blasting study is on-going and should be completed. It is recommended that
opportunities to sequence blasts away from the final open pit walls be considered.

Roles and Responsibilities - The role and responsibilities of each member of the rock mechanics
team should be clearly defined. There are competing claims on the available resources, and
commitments are sometimes missed. Consider completing a time study to track the time staff spend
on individual tasks.
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PRIORITY 3 OBSERVATIONS

The following P3 observations were made for specific areas of the open pits:

1.

WHL East Wall Rockfall Hazard - Several potentially unstable blocks have been identified along the
crest of one of the benches on this wall. The area was previously scaled by a rope crew. The blocks
should be included in the regular visual inspections. As the blocks are difficult to observe, the
inspections should be periodically supplemented with monitoring using the drone.

WHL Southeast Wall Ponded Water - Surface water is ponding at the base of the former Quarry 1.
Access to the area is restricted. Infiltration of this water may be associated with seeps in the southeast
wall and could contribute to slope instabilities. The regular visual inspections should document the
ponded water.

IVR V1 Northeast and Southeast Wall Structures - Persistent cross-cutting structures have locally
limited the achieved bench geometry on the southeast wall and are associated with the wedges
identified on the northeast wall. These structures should be mapped so that potential instabilities on
future benches can be anticipated.

AP5 Access - As access to AP5 is not currently required, recommend constructing a berm at the top
of the ramp to restrict access.

The following general P3 observations were made:

5.

Bench Approval Process - The bench approval process is an integral part of the mine’s management
of rockfall hazards. The process is well established but has not been formally defined and whether or
not a bench has been approved is not tracked. A formal procedure and/or checklist should be developed
and a method established for tracking which benches have been approved.

Geotechnical Hazard Maps - Hazard maps for the open pit slopes are issued after each inspection,
documenting the observed hazards and recommended mitigation measures. While the maps are an
effective tool, they primarily consider hazard rather than risk. The maps form the basis for AEM’s
risk-based Work Close to Pit Wall procedure, which is a key process used by the mine to manage
geotechnical risk. There is a potential disconnect between the risk-based procedure and the hazard
map. It is recommended that the mine provide additional guidance on assessing the risks associated
with the identified hazards, accounting for the consequences of a hazard occurring and the mitigating
measures in place. This will help identify areas requiring additional mitigation. Consider developing a
Trigger Action Response Plan (TARP) to assist with the categorization of common hazards.

Drone Inspections - The mine commits to monthly drone inspections of the catch benches between
May and September, but these are not regularly completed. The commitment should be reviewed and
aligned with current needs and capabilities. For example, the drone inspections could focus on specific
identified hazards and be supplemented by a biannual or quarterly inspection of the catch bench
condition.

Slope Stability Radar Alarms - The current strategy for the SSR involves adjusting the alarm
parameters on a case-by-case basis. This process is informal and relies on an experienced operator
who is familiar with the historical slope performance and is comfortable interpreting the data. With the
recent addition of new staff to the rock mechanics team, recommend providing more detailed guidance
on the selection and adjustment of alarms. It is understood that a draft memo is in progress. The default
alarms should continue to be regularly reviewed.

Slope Stability Radar Coverage Review - The SSR is a key component of the mine’s monitoring
program. As a result of the Phase 3 pushback, the radar that covers the northern walls of the Whale
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Tail Open pit will need to be moved repeatedly in 2022. The mine plan should be reviewed from the
perspective of radar placement and coverage.

Surface Instrumentation Program - The monitoring of surface deformation is limited to the SSR. An
additional method of monitoring surface deformation is recommended to complement the SSR. The
objective is to determine the true vector of any displacement and to establish a long-term baseline.
Options include survey prisms or GPS beacons.

Sub-Surface Instrumentation Program - The mine does not currently monitor any geomechanical or
hydrogeological instrumentation in the vicinity of the open pits. There is a need to develop and
implement an instrumentation program, including vibrating wire piezometers, thermistors, and
instruments that can monitor sub-surface deformation (e.g., inclinometers or Time Domain
Reflectometry cables). The instrumentation program should be developed using a risk-based approach.

PRIORITY 4 OBSERVATIONS

The following P4 observations were made:

1.

Geotechnical Inspection Frequency - Formal visual geotechnical inspections of the open pit are
completed twice a month. Additional inspections are completed on an ad hoc basis. It is recommended
that a procedure be developed to adjust the frequency of the geotechnical inspections of particular
areas based on the observed slope performance (e.g., if a deformation rate is exceeded) and the risk
associated with a particular slope.

Geotechnical Inspection Photos - Photos are taken as part of the inspections. It is recommended
that a series of standard photos (i.e. similar perspectives) be incorporated into the formal inspections
to facilitate the tracking of changes in the slope performance over longer time periods.

Hazard Tracking Database - Identified hazards and the associated corrective measures are tracked
in a database along with the due date and associated risk rating. This is a good practice. However,
overdue items are not flagged. A mechanism should be developed to flag overdue corrective measures.
Rockfall Database - Rock falls are documented in a database along with key characteristics (e.g., rock
type, failure mode, discontinuity orientation, tonnage, etc.). This is an important practice, but the data
are sometimes incomplete. The data should be consistently collected for all documented failures (to
the extent possible) to facilitate back-analyses and a review of possible trends.

Input to Mine Design - The rock mechanics team regularly provides input to the mine planning and
design process. In some cases, this input is not formally documented or is only briefly summarized. It
is recommended that input to the Four Month Rolling (4MR) Mine Plan be formally documented and
that the reviews completed for the Budget Mine Plan be documented in greater detailed.

Reporting - Consider developing a monthly dashboard report to summarize key statistics and providing
a brief overview of key hazards. The objective is to summarize the work completed by the team and to
demonstrate compliance with the commitments in the GCMP. This will also help determine whether
additional resources are required to meet these commitments.

Skills Matrix - Several new staff have joined the rock mechanics team in the past year. Consider
developing a skills matrix to help identify training needs.
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8. Ground Control Management Plan - The Ground Control Management Plan (GCMP) is well-written
and suitable document but has not been updated since July 2020. Several opportunities to improve the
GCMP were identified during the site visit and discussed with the rock mechanics staff. These include

adding a brief overview of the deposit geology and mine plan and clarifying several points. The GCMP
should be reviewed and updated annually.

40 CLOSING

We trust this letter meets your present needs. Please do not hesitate to contact us should you require
anything further.

Yours truly,
Knight Piésold Ltd.

~ PERMIT TO PRACTICE
KNIGHT PIESOLD LTD.
Signature__—_ ——S——+r

2022-03-24
Date

" PERMIT NUMBER: P 647

NT/NY The Association of Professional Enginesrs,
‘ § Geologists and Geophysicists of NWT/NU
Prepared: g // Reviewed: /%
Bén’Peacock, P.Eng. Robert A. Mercer, Ph.D., P.Eng.
Specialist Engineer | Associate Principal Engineer
Approval that this document adheres to the Knight Piésold Quality System: ff:z;fh
Attachments:

Appendix A Meadowbank Complex - Amaruq Site - 2021 Annual Geomechanical Inspection
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