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1. THE DISCUSSION ON RISK AND UNCERTAINTY
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A group of professionals and experts is 
gathered to discuss an issue related to 
mine waste and water management. 

 What will most likely happen?



1. THE DISCUSSION ON RISK AND UNCERTAINTY
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What often happens when group conversations occur:

1. The collective experience tends to recognize that projects are always more complex 
than anticipated - and preventive/mitigation measures are not a nice to have but a 
must have.

2. Irrespective of the technical facts, at the end of the day the collective opinion will often 
drift toward a more conservative and precautionary position, specially when there is a 
wide range of opinions

3. Then follows the challenge of internal (and external) communication of these complex 
discussions involving risk and uncertainty (e.g. Due Diligence).



1. THE DISCUSSION ON RISK AND UNCERTAINTY

5BC MEND 2025

The process:

1. It starts with solid (and often robust) technical conversations.  Safe spaces need to be 
created: a key intent behind our internal governance model.

2. The goal is to achieve alignment on risk and uncertainty and converge toward a reasonable 
position between a more precautionary and an optimistic view (without killing the project).

3. Finally, we need to communicate in a language that will be understood and useful to the 
management the outcome of these conversations. It should be simple and convincing.  
Talking using financial considerations makes the conversation easier.



2. GOVERNANCE OF ENVIRONMENTAL CRITICAL INFRASTRUCTURE
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§ Follows the Mining Association of Canada (MAC): A Guide to the Management of Tailings 
Facilities v3.2 (2021).

§ A governance model with respect to tailings management with more clarity on roles and 
responsibilities by identifying a certain number of functions with their specific responsibilities :

Ø The Owner

Ø The Accountable Executive Officer (AEO)

Ø The Responsible Person (RP) 

Ø The Design Engineer (DE)

Ø The Engineer of Record (EoR)

Ø The Independent Review Board (IRB)
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§ Our governance was implemented in 2018;

§ Unique to Agnico and an example among others;

§ Provide consistency;

§ Roles and responsibilities are better defined;

§ Notion of accountability is embedded;

§ Challenges with growth.

2. GOVERNANCE OF ENVIRONMENTAL CRITICAL INFRASTRUCTURE
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2. GOVERNANCE OF ENVIRONMENTAL CRITICAL INFRASTRUCTURE



Internal reporting process
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Annual Statement from 
Accountable Executive Officer 
(AEO) of Critical Infrastructure 
completed as per our 
governance model and our TSM 
obligations -provided to the 
Board of Directors.

Each site Engineer of Record 
(EOR) and Responsible Person 
(RP) have provided to the AEO 
an Annual Statement for their site.

2. GOVERNANCE OF ENVIRONMENTAL CRITICAL INFRASTRUCTURE



Disclosure and risk 
assessment
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§ The importance of disclosure;
§ Evaluation of risk is a complex process particularly for low probability and high consequence events.

2. GOVERNANCE OF ENVIRONMENTAL CRITICAL INFRASTRUCTURE



SEMI-QUANTITATIVE RISK ASSESSMENT – TAILINGS STORAGE FACILITIES
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Corporate Preferred 
Maximum Annual PoF

The intent was to allow prioritization of 
interventions and facilitate internal communication



Developed a Vision 
and Governance 

Model

Development of 
Corporate 

Standards and 
Procedures

Rollout in the 
Organisation Get 
the Buy-in of  Key 

Stakeholders

Reinforce the 
team and Keep 

Momentum 

3. OUR JOURNEY (2018-2025): INTERNALLY 
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Get the Support of 
Senior Management

Leveraged the Benefits of 
Participating in Certain Groups

(MAC, CDA, WGC, etc) 
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3. OUR JOURNEY (2018-2025)
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Heap Leach Facility in 2012



14BC MEND 2025

3. OUR JOURNEY (2018-2025)

Legacy 
Sites and 
Projects

Water 
Stewardship 

and Water 
Management

- Heap Leach 
Facilities

- Rockfill Storage 
Facilities 
- Water 

Management 
Infrastructures

Tailings 
Storage 

Facilities

Expanding the scope

Strong focus 
on TSF

Infrastructures 
of Analogous 

Hazard

Improving 
Performance 

and 
Robustness

Declassification 
and 

Sustainable 
Infrastructures



3. OUR JOURNEY (2018-2025): A LARGE PORTFOLIO OF INFRASTRUCTURES
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3. OUR JOURNEY: MORE TECHNICAL DIVERSITY IN REVIEW BOARDS AND 
TEAM’S BACKGROUND
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Geotechnical 
Eng.

Hydrogeology

Physical 
Stability and 
Public Safety

Short and 
Long Term 

Environmental 
Performance

Geomorphology

Geochemistry

Water 
Chemistry

Hydrology

Strong focus on 
geotechnical aspects

More integrated 
approach in review of 

facilities



4. THE BIG TOPICS 

ü The so-called Brittle Materials – the materials that could lose their strength with 
deformation;

ü Undrained or drained analysis - Liquefaction potential;

ü Dam break analysis; 

ü Filtered tailings performance;

ü Water management, hydrology and water chemistry;

ü Aging of infrastructures and their retrofit with changing regulations and practice;

ü Climate change and extreme events;

ü Declassification of infrastructure, landforms and closure design.
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The mining industry has been able to master this type of construction

4. THE BIG TOPICS: CONSTRUCTION ON TAILINGS 

Michel Julien 2001



19BC MEND 2025

Photo M. Julien 2001

However, I side with the views of Martin & 
McRoberts (1999) and others (…) that there is 
nothing wrong with upstream tailings dams 
provided that key principles are adhered to in 
the design, construction, and operation of such 
dams (…)  
In my practice, I advocate for purposes of 
preliminary design that liquefiable deposits that can 
liquefy be assumed to do so and that containment 
be provided by a buttress of non-liquefiable 
unsaturated tailings and/or compacted dilatant 
material.   
N.R. Morgenstern, 2018 - Victor de Mello Lecture - Soils and Rocks 41(2): 107-129

4. THE BIG TOPICS: THE DISCUSSION ON UPSTREAM RAISES
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4. THE BIG TOPICS

Observational 
Method

§ Evolution from Observational Method (Peck, 1960) to Performance Based Design :
ü Brittle Foundations: Foundations with materials that can exhibit strain 

weakening/brittleness or a general contractive behavior.
ü Liquefiable Tailings:  Contractive tailings that may exhibit loss of strength 

under static or seismic induced liquefaction (residual or post-liquefaction 
strength).

Performance 
Based Design

§ Performance Based Design (can be a long process) :
ü Develop performance criteria;
ü Understanding material behavior;
ü Modeling it over wide range conditions;
ü Calibration and adjust models with evolution of site;
ü Adapt the design.
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4. THE BIG TOPICS: FILTERED TAILINGS PERFORMANCE

LaRonde Mine Meliadine Mine
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4. THE BIG TOPICS: DAM BREACH ANALYSIS

§ State of practice still not well established and based 
on very approximate techniques and these studies 
have huge consequences for a project.

§ May lead to wide range of scenarios – worse one will 
always prevail.

§ Default assumption: irrespective of engineering 
controls, the system will fail.

§ May lead to difficult conversations – talking about risk 
is difficult when private properties involved. 

§ Need to be ready to tackle complex messaging when 
agreement is reached.

§ Realism on what can be achieved with warning and 
alarm systems.
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Excerpts from an actual report:
  
XXXX used the estimated solids content (70% to 73%) and the laboratory tested 
yield strength (20 Pa) of the XXXX tailings to identify their flow behaviour when 
mobilized. 

Both “slurry flow” … and “granular flow” … were proposed as plausible, 
based on literature sources.

Slurry flow was modelled using the Bingham Non-Newtonian Model, which led to 
long run-out distances of the mobilized tailings. 

Granular flow was modelled assuming a frictional rheology model as well as a 
plastic rheology model.

AN EXAMPLE
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AN EXAMPLE

Guidelines for Tailings Dam Breach Analyses (Technical Bulletin Canadian Dam Association, 2020)



5. BENEFITS AND CHALLENGES

§ Achieves consistency and more measurable performance throughout the 
organisation;

§ Creates a more coherent and collaborative environment between operations, 
designer and EoR;

§ Provides redundancy in review;

§ Scope creep is happening naturally and requires broader expertise;

§ The process requires a lot of work but empowers operations.

25BC MEND 2025



5. BENEFITS AND CHALLENGES: INTERNAL EOR

§ Regarding the role of the EoR, many models are possible;

§ The ultimate objective is to effectively manage risks associated with mining 
dams and demonstrate our capability to do so;

§ The key ingredient is to have a clear governance, well understood and 
recognizing the role, importance and responsibility of the Owner;

§ Over-emphasis exists on the EoR role. The EoR is only one part of the 
system;

§ It is important to create a collaborative environment where roles and 
responsibilities are clear.
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CONCLUSION

q Agnico Eagle governance model of environmental critical infrastructure is one among 
many others;

q Key: close interactions with operations;

q It addresses many types of infrastructures;

q The scope evolved with time by including more water management and closure 
aspects;

q Review Board and EoR background becoming more diversified;

q There are big topics: State of Practice has greatly evolved but recurring topics.
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Trading Symbol:
AEM on TSX & NYSE

Investor Relations:
416-847-8665
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