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High impact climate events in Canada are 
increasing in number and severity

Peltz, J.  Gillies, R. (2023), via LA Times. 

(Williams, D. (2021), via CNN)

Canadian Forces/CPL Marc-Andre Leclerc/Canadian Forces via Reuters

Thompson, J. (2013) via Canadian Geographic

Goodsell

[…]

Peltz, J. & Gillies, R. (2023), via LA Times. 

Extreme heatwaves in British Columbia, Summer 2021 
(Williams, D. (2021), via CNN) Images: Jacobson, J. / Associated Press (2023); 

Canadian Forces/CPL Marc-Andre Leclerc/Canadian Forces via Reuters via ABC News

Flooding in Southern Alberta, 2013
Thompson, J. (2013) via Canadian Geographic

Goodsell,  D. (2023), via CBC
The Coastie Initiative, 2023 (via CBC); 

Hennessey, S. (2023) (via CBC)
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https://www.latimes.com/world-nation/story/2023-06-07/canadian-wildfire-smoke-spreads-hazardous-haze-through-northeastern-us
https://www.cnn.com/2021/07/10/weather/heat-sea-life-deaths-trnd-scn/index.html
https://abcnews.go.com/US/canadian-wildfire-dangers-prompt-proactive-mitigation-government-experts/story?id=100478859
https://canadiangeographic.ca/articles/how-climate-change-fits-into-calgarys-record-flood/
https://www.cbc.ca/news/canada/prince-edward-island/pei-fiona-coastal-climate-change-1.6599408
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There are implications for the mining industry

Water Today, 2019The Bullet, 2018Nyrstar Myra Falls

Warmer temperatures and thawing 
permafrost can undermine infrastructure 

stability, access

Increases in the severity of extreme 
weather can challenge tailings ponds, 

dams

Climate induced droughts and altered 
precipitation patterns may affect water 

and energy availability, impacting 
processing, site rehabilitation, and 

other aspects of projects.
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Multiple drivers point to increased integration of 
climate in infrastructure design and management

Infrastructure built today should…. 
✔ Withstand current climate impacts. 
✔ Withstand the increased frequency, severity of 

current impacts, and those expected in 20, 50 or 
more years. 

✔ Support goal of net-zero emissions by 2050. 

Combination of “carrots & sticks” are pushing us in 
the direction of regular, improved integration of 
climate risk and adaptation in infrastructure. 
Examples: 
- Supports (training, climate data, guidelines)
- Requirements (funding, standards, professional 

obligations, climate law)

Four areas driving us toward resilient infrastructure

Climate-ready 
infrastructure

Professional 
Standards 

and Training

Climate data

Codes, 
Standards 

and 
Regulations

Procurement 
and Funding
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Professional 
obligations
• Regulators and 

associations are making 
clear expectations and 
obligations for their 
members – there’s a need to 
consider climate risk and 
climate resilience. 
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Climate (change) risk assessment is a 
fundamental step

1. Scope and identify relevant existing and future climate conditions

2. Characterize natural areas, project sites and hazards

3. Identify and estimate vulnerabilities and the potential severity of 
consequences from hazards occurring

4. Recommend actions to reduce climate risks and evaluates 
resilience opportunities

6



© Climate Risk Institute 2024 - All Rights Reserved.

UNCLASSIFIED - NON CLASSIFIÉ

Canada has been a leader in infrastructure 

and climate change risk assessment
In the early 2000s Engineers Canada developed the PIEVC 
Protocol to assist professionals in increasing resilience of 
infrastructure and buildings to climate change. 

In 2020, the PIEVC Program was transferred to the 
PIEVC Alliance of three not-for-profit organizations:
• The Institute for Catastrophic Loss Reduction (ICLR)
• The Climate Risk Institute (CRI)
• The Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ)
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The is now a Family of PIEVC Resources

Tool Key points
ISO 

aligned
Level of 

Effort

PIEVC

✓ Add-ons to methodology: Performance Response Criteria, 

Load-Capacity Analysis, Triple Bottom Line 
✓ Adaptation Recommendations

Yes ↑

High-Level 
Screening

✓ Rapid Screening
✓ Prioritize further analysis
✓ Supports planning, conceptual and design stages

Yes ↓

PIEVC Green

✓ Socio-Ecological systems focus
✓ Triple-bottom line
✓ Sensitivity, Adaptive Capacity analysis
✓ Adaptation recommendations focus on Nature-based Sol’n

Yes ↑

Large Portfolio

✓ Uses archetypes
✓ Distinct vulnerability (sensitivity and adaptive capacity) step 
✓ Streamlined for multiple assets

Yes

11/15/2024 8
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Kam Kotia Case Study 

• Project Assessing Climate Change Risks at 
Abandoned or Orphaned Mine Sites in Ontario, 
Yukon and Northwest Territories included mine site 
assessment.

• Demonstrated ability to translate proven 
methodologies (i.e., PIEVC) for mining sector 
scenarios and sites. 

• Multi-disciplinary team, sequential workshops → 
Final reports with detailed scenario-based risk 
analysis + identification of risk treatment options. 
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More attention needs to be placed on mobilizing 
risk assessment findings

Begin with the 
End in Mind

• What will you use the information for? 
• What level of detail is needed to enable action?
• Plan for your ideal outputs - do not simply 

produce a report!

Use the Right 
Tools

• Select an appropriate framework, process or 
tool

Enable 
Implementation 

of the Results

• Consider implementation in recommendations
• Be specific: avoid unclear risks, opportunities or 

resilience building actions
• Identify roles, timing and costs if possible.
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Sample Adaptation Actions for Mining Sector
• Alarms and early warning systems
• Building envelope upgrades (e.g. fire resistance)
• Concrete pad/wellhead fortification
• Fire barriers
• Flood Controls
• Hurricane / high wind straps
• Off-grid power
• Permafrost protections
• Relocation of components

Risk Assessment

“low hanging” 
adaptation 
•Maintenance schedules
•Policies and procedures
•Training

“higher on the tree”
•Robust design
•Staged retrofits
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Skills development key 
component of national 
adaptation strategy

Infrastructure Risk and PIEVC
Risk Principles

Protocol Steps

Asset Management for Resilience
Resilience strategies

Natural Infrastructure

Management of Risk
Analytical risk tools

Risk Communication

Applied Climate Science
Data in design

Team-building

Policy and Procurement
Policy fundamentals

Resilience through procurement

Climate Law
Legal implications

Professional obligations

Resilient Buildings*
Impacts and risk assessment for buildings

Identifying and implementing adaptation strategies

Professional Planning
Impacts, vulnerability and risk

Adaptation Approaches and Planning Tools

Forestry
Vulnerability Assessment

Adaptation and Forest Management Planning

Low-Carbon Buildings
Low-Carbon technologies and approaches

Professional obligations

Climate Change Awareness
Climate change foundations

Climate literacy

Coastal Management
Shoreline management planning

Resilient coastline approaches

Development of competencies-based progra
occurring throughout Canada, including 
academic / professional development. 

Climate Risk Institute offers courses and 
credentials in climate change risk, adaptatio
and resilience. 

✓ Infrastructure Resilience Professional 
(IRP) credential.

✓ Infrastructure and Climate Resilience 
Planning Micro-credential

ms 
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Engagement Opportunities – Get involved! 
Current opportunities to support adaptation action in Canada's mining sector: 

CanAdapt

1. Join CanAdapt: https://canadapt.network 
2. Access the Mining Practitioner Network

o Connect with others in the industry
o Exchange knowledge, ideas, and best practices
o Access resources (e.g., case studies, reports, events)
o Build skills and earn credentials through training opportunities

3. Apply to be a Mining Expert Committee member
o Guide, the direction, vision and goals of the network. 

Implementation 
Insights

1. Project focused on empowering practitioners in natural resource 
sectors move from adaptation planning to implementation

2. Uncovers key drivers, enablers and barriers
3. Apply to be a Stewardship Committee member

o Join a group of sector representatives providing guidance, feedback 
and advising project activities and outputs. 

Interested in joining any of these two Committees? 
Express interest by contacting the Network Manager at: suzanne@canadapt.network

https://canadapt.network/
mailto:suzanne@canadapt.network
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QUESTIONS?

Erik Sparling
Vice President
erik.sparling@climateriskinstitute.ca 
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