Developing Resilient Infrastructure with the First

Nation Infrastructure Resilience Toolkit
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Various First Nations in
Ontario, with a focus
on Kasabonika Lake
First Nation

Asset Types:
Community Wide
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Renewal and
Rehabilitation

Year Completed:
2020

Contributors:
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First Nations Technical
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Results from
Kasabonika Lake First
Nation based on a
report prepared by
Stantec Consulting Ltd

The First Nations Infrastructure Resilience Toolkit (“FN-iRT") offers First Nation
communities a systematic approach to assessing infrastructure vulnerability
to climate change and extreme weather and managing risks to maximize
benefits and maintain or improve levels of services. The tool was developed
by Ontario First Nations Technical Services Corporation (OFNTSC) in
collaboration with Engineers Canada. The tool is organized into three

modules:

Module 1: Data
Structure and Source

Module 2: Climate Risk
Assessments

Module 3: Asset
Management Plan

(AMP)

¢ |nventory and
condition
information as well
as service life,
replacement value,
and climate data

* Assessing exposure
and vulnerability
risks fro the built
environment and
identifying mitigation
and adaptation

recommendations

* Calcuating and
reporting current and
future demand, O&M

and capital needs,

and levels of service

Module 2 was adapted from the PIEVC Protocol to meet the needs of First
Nations communities. This case study focuses on the development of the
toolkit, adapting the existing methodology to better integrate traditional
knowledge, a summary of key findings from an assessment completed in
Kasabonika Lake First Nations, and lessons learned on adaptation for

Indigenous communities.
1



Step 1: Scope, Context and Criteria

The first step in the PIEVC Protocol outlines what will be assessed, how far the assessment will look
outside of system boundaries, and metrics for measuring and ranking risks

Scoping Considerations

General Scoping Considerations

As part of a broader initiative to integrate climate risk into asset management practices, it's
crucial to appropriately scope the assessment and initiate climate risk considerations at an early
stage. For example, the first module (Data Structure and Source) involves compiling a
comprehensive inventory of assets, including their condition, service life, and replacement value,

directly informing the CRA.
Example from Kasabonika Lake

The CRA was completed to identify Kasabonika Lake infrastructure vulnerabilities to severe
weather, establish a climate risk profile, and provide adaptation strategies to mitigate identified
risks. The assessment was conducted during the regular operation stage of the infrastructure
lifecycle, with some components undergoing retrofits and upgrades. This process is aligned with
International Standards Organization (ISO) standards for risk management (ISO 31000:2018),
CRAs (ISO 14091:2021), and asset management (ISO 5500x: 2014).

Across the three categories — Buildings (Nursing Station, School), Support Infrastructure
(Wastewater System, Water Treatment), and Third Party Supplied Services (Electrical/Power,
Telecommunications, Fuel Supple/Tank Farm, Airport, and Bridge) — a total of 56 components

were assessed.

Four community-based workshops were held to complete the CRA. The first two workshops
identified the infrastructure and climate events to be assessed, including defining the thresholds
of events that would impact infrastructure. The third workshop focused on completing the risk
scoring in collaboration with risk experts, a climatologist, and community elders to determine
probability, severity, and risk scores for current and future climate scenarios. Finally, workshop
four focused on identifying adaptation strategies and recommendations that mitigate the risks

identified in the contents of asset management.
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Step 2: Specifying Elements and Climate Details

The next step requires defining the system elements and climate information used in the analysis.

Data and Information Used

First Nations communities in Canada have an advantage when it comes to collecting and
assessing infrastructure data. For decades, Indigenous Services Canada (ISC) has mandated First
Nations on data collection for infrastructure planning, construction, operation, maintenance, and
renewal. Coincidentally, this data serves as a strong foundation for the process, though it still
requires effort to ensure consistency, conduct data quality checks, and incorporate
considerations for climate change. Identifying climate data sources poses challenges, especially
in remote areas with limited weather stations. This can be supplemented with local knowledge.

The Climate Atlas of Canada offers valuable content, resources, and climate data to share diverse

Indigenous knowledge across territories from coast to coast to coast.

For the Kasabonika Lake assessment, current and future climate data were sourced from the
NRCANmet dataset produced by Natural Resources Canada. Climate projections were prepared
for the 2050s time horizon using RCP 8.5. Infrastructure buildings were visually inspected during
on-site community tours. Additional asset information, such as age and condition, was based on

the 2017 Kasabonika Lake Asset Condition Reporting System (ACRS) reports.

The assessment revealed several high and medium risks, with no extreme risks identified for both
the current and future time horizons. Out of 504 possible interactions, four were flagged as high-

risk in the present, increasing to 26 by the 2050s.


https://climateatlas.ca/

Interactions were also assessed for the worst-case scenario for infrastructure deterioration,
assuming no replacements are done during the study time horizon and maintenance procedures
are not sustained due to funding constraints. Under these conditions, the number of high risks

increases to 34 in 2050.

Several factors contribute to the vulnerability of infrastructure systems to the impacts of climate
change. While certain similarities and common themes arise across communities, the vast
diversity requires individual consideration and assessment. Adopting a “one-size-fits-all”
approach to climate risk is not appropriate for First Nations. For example, a remote First Nations
community accessible only by fly-in and winter roads will have significant vulnerabilities for long-
term access and sustainability as the winter season shortens. This is a very different picture of
vulnerability compared to a southern Ontario community. Additionally, non-climatic
considerations play a crucial role in the CRA process. For example, the impacts of agriculture on

groundwater reserves and changes to the water table have been raised in previous assessments.

Despite these variations, some general vulnerability trends are observable across most
infrastructure types. The condition of infrastructure is significant; assets in poor condition will
not be able to handle additional stresses induced by climate change. The design life of
infrastructure is also a critical factor; a longer design life will have to withstand more changes
and intensified weather conditions. The choice of materials used is also crucial; some materials
are more resilient to weather-related wear and tear than others. Upgrading infrastructure to
incorporate modern technologies and climate-adaptive features will enhance resilience. Lastly,
peoples exposure to extreme weather conditions can hinder response efforts and compromise

safety.



Step 4: Reporting

Communicating the assessment results and recommendations

Recommendations

During workshop four, a series of adaptation measures for infrastructure were identified as the
initial step toward mitigating climate-related risks to Kasabonika Lake. These included
performing regular operations and maintenance to HVAC systems, creating a cooling centre
program to support community members in extreme heat events, regularly clearing ditches to

prevent ponding along roads and planning for a loss of communication services.

After the Assessment

Climate Resilience does not end with the completion of the Climate Resilience Assessment.
Results and recommendations were revisited as part of the meta-analysis with the project team.

Many of the communities that have utilized the FN-iRT have experienced success in conducting
their assessments and integrating climate considerations into their short- and long-term decision-
making processes. This method has proven effective in identifying and documenting familiar

challenges and previously unexplored issues.

It has been notable to observe how frequently CRA recommendations focus on maintenance
rather than large capital investments. An analogy can be drawn to purchasing a new car: if you
receive the keys without resources or information on how to operate and maintain it over time,
you'll likely encounter increasing costs, and it will fail sooner than you expect. That said,
Indigenous communities have historically received insufficient funding, and the funding that has
been allocated has been disproportionately focused on new capital programs with inadequate
consideration for long-term operations and maintenance. This often results in costly retrofits,

especially with increased stress on assets due to recent changing climate conditions.



As of the time of this case study, an update from Kasabonika Lake on the implementation of

the results was not yet available.

To date, many of the assessments completed have been initiated through word of mouth,
conferences, and events. OFNTSC recognizes the substantial demand for comprehensive
methods for climate risk assessments and asset management planning. They are eager to expand
the program to better serve more communities nationwide. However, this expansion will
necessitate sustained funding and capacity-building efforts. Nonetheless, it presents an excellent
opportunity to promote sustainable service delivery and address the significant infrastructure

gap Indigenous communities face.

Utilizing the FN-IRT is straightforward and offers a clear, step-by-step approach. This simplicity
is beneficial for communities new to risk assessment and asset management and also useful for

more advanced communities.

The development of the FN-iRT involved insights and expertise from various industry experts,
including Engineers Canada, the Institute for Catastrophic Loss Reduction (ICLR), the Climate Risk
Institute (CRI) and various industry leaders. Leveraging the PIEVC Protocol as a foundation and
tailoring it to First Nations' needs proved highly advantageous, as the Protocol was already a

trusted tool within the industry.

Implementing climate risk assessments in First Nations communities poses numerous challenges,
including limited resources, funding, and personnel. There are also challenges related to
awareness of climate change and streamlined methodologies for conducting these assessments

effectively.

To address these obstacles, OFNTSC aims to establish a Centre of Excellence that supports

training initiatives and offers technical assistance to communities in the future.
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By investing in training, establishing support mechanisms, and leveraging appropriate
assessment tools, First Nations communities can better navigate the complexities of climate

risk assessments and develop robust strategies for enhancing resilience to climate change.

e Every community is unique. Through engagement on numerous climate risk assessments
for First Nations across Ontario, it has become evident that each community presents unique
considerations, vulnerabilities, and hazards. Local knowledge is critical to capture these
considerations.

e There is a strong demand for a streamlined approach. OFNTSC faces more demand than
its current capacity allows for completing these assessments, and interest extends beyond
Ontario. The program is slated for continued expansion over the next few years, with hopes
for increased opportunities for funding capacity building.

e Climate risk assessment results directly inform asset management. The approach
adopted with the FN-IRT facilitates the direct integration of results into decision-making
processes. This ensures that reports do not languish but instead integrate into asset

management planning.

e Visit the First Nations iRT Website for information on how to apply the tool and case studies from other

assessments

e Read all of the assessments on First Nations Infrastructure on PIEVC.ca, including the Climate Change

Risk Assessment for Kasabonika Lake First Nation.



https://firstnationsirt.org/
https://firstnationsirt.org/case-studies
https://firstnationsirt.org/case-studies
https://pievc.ca/assessments/?cat-id=11&province-id=&status-id=&filter-apply=Apply
https://pievc.ca/2020/03/02/climate-change-risk-assessment-kasabonika-lake-first-nation-infrastructure/
https://pievc.ca/2020/03/02/climate-change-risk-assessment-kasabonika-lake-first-nation-infrastructure/

