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In 2019, the Yukon Government (Community Services) contracted WSP to 

conduct a Climate Resilience Assessment (CRA) for the Town of Faro as part 

of infrastructure upgrades encompassing water, sewer, stormwater, and road 

systems, aiming to evaluate climate change-related risks and provide 

recommendations. Since the CRA was completed, the Yukon Government, 

WSP, and the Town of Faro have maintained ongoing collaboration to 

implement the recommendations in detailed design and construction phases. 

This case study explores the benefits and challenges of conducting climate 

resilience assessments during the design stages, with a focus on unique 

Northern Canada challenges like permafrost thaw. 

The CRA follows guidance from Infrastructure Canada’s Climate Lens and uses 

the PIEVC Protocol. The assessment used less detailed design information 

and relied on data portals like the Climate Atlas. Recognizing capacity 

limitations within the town, a workshop was deemed impractical, and instead, 

operational staff were engaged through targeted questions to gather insights 

on past weather events. This approach was considered viable given the 

expertise of the assessment team, many of whom had prior experience in 

Faro. 

Location:  
Faro, Yukon 
 
Asset Types: 
Storm, water, and 
wastewater 
 
Project Phase: 
Design 
 
Year Completed:  
Assessment 
completed in 2019, 
construction underway 
in 2024 
 
Contributors: 
Ryan Brown - Yukon 
Sabrina Clarke - Yukon 
Germaine Cave - WSP 
 
Learn More: 
Based on a report 
prepared by WSP in 
2019. Access the full 
report on pievc.ca. 
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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 

The Town of Faro, situated in central Yukon with a population of 440, has undergone significant 

demographic shifts. At its peak in 1981, it accommodated over 1600 residents after being 

incorporated as a town in 1972 to serve a now-abandoned Lead-Zinc mine. These fluctuations 

in population have exerted pressure on infrastructure systems, posing challenges for sustainable 

service delivery. The project was initiated by the Yukon Government (Community Services) on 

behalf of the Town of Faro. This project delivery model allows the territorial government to 

facilitate revitalization and investments in communities that do not have the internal capacity to 

oversee large-scale infrastructure projects. Although proven effective in Yukon, this delivery 

model had the potential to complicate the resilience assessment due to jurisdictional challenges, 

decision making authority, and capacity constraints at the local level.  Prior to the CCRVA, master 

planning was conducted to identify the requirements for upgrading the aging water, sewer, 

stormwater and road infrastructure systems. These upgrades were initiated in phases, with this 

CCRVA focusing on the design stages of Phase 2 and Phase 3. This included upgrades to 

watermains, water services, sanitary sewer mains, sanitary sewer services, storm sewer mains and 

culverts, utility access roads and public roads. water services, sanitary sewer mains, sanitary sewer 

services, storm sewer mains and culverts, utility access roads and public roads. 

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 

Climate parameters with the potential to impact infrastructure were selected including 

identifying thresholds to represent when infrastructure could be adversely affected. These 

parameters included temperature, precipitation (including rain, heavy precipitation events, 

and snow), soil pH, and frost. 
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Historical data spanning a 30-year period was obtained from Environment and Climate Change 

Canada and reviewed to develop an understanding of the climatic trends, encompassing both 

average conditions and extreme events. Climate projections were prepared for two time 

horizons: the 2040s and 2070s, recognizing that different infrastructure elements have varying 

service life expectancies. The climate data analysis relied primarily on the Climate Atlas of Canada 

that uses the Pacific Climate Impacts Consortium (PCIC) downscaled models. This data was 

further enriched through a literature review. In an interview, Germaine Cave (WSP) recognized 

how helpful it was to work with expert climate scientists on her team for the data analysis. She 

was able to build her own skills and knowledge of climate data sources that has continued to be 

useful for incorporating climate change into design decisions. She also identified that the timing 

of the recently completed master plan was helpful to understand the planned infrastructure 

upgrades. 

Vulnerability and Resilience Characteristics 

A unique aspect of climate resilience assessments in Northern Canada is the consideration of 

permafrost. When permafrost thaws, it can affect underground infrastructure that relies on 

gravity flow, like sanitary and storm sewers, causing settlement, sags, and blockages. This 

thawing can also lead to cracks and ruptures in water service lines, potentially impacting water 

quality. Heavy rainfall and changes in rainfall patterns can similarly result in washout and erosion. 

Despite these challenges, underground infrastructure such as water and sewer mains are 

generally perceived as less vulnerable to certain climate impacts because they're not directly 

exposed to many hazards like lightning and hail. After completing the assessment, further 

borehole testing was conducted in the town, revealing no presence of permafrost. These findings 

were fortunate as the absence of permafrost significantly reduced the vulnerability of the 

infrastructure systems to climate change. Nonetheless, other assessments in permafrost regions 

must not overlook these vulnerability factors. 
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Step 3: Risk Assessment 

Determining risks for system under consideration 

Risk Summaries 

48 infrastructure-climate interactions were scored 

of the possible 64 interactions, as not all climate 

hazard indicators apply to each element. No high 

risks were identified and most (44) were classified as 

medium risks, where actions to reduce risks may be 

required. Most of the medium risks were related to 

the potential of thaw settlement damaging 

infrastructure, insufficient capacity of the storm 

sewer system, and increased maintenance 

demands. 

Step 4: Reporting 

Communicating the assessment results and recommendations 

Recommendations 

Recommendations included additional testing to better understand permafrost zones, rerouting 

sewer mains away from areas with high potential for erosion and implementing erosion control 

measures and optimizing drainage.   

Limitations 

Limitations identified in the reporting includes a lack of detailed design information (such as 

pipe grades, sizes, storm design details, and locations of ditches and culverts). Uncertainty over 

future projections, including precipitation, was also identified. 
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Climate Adaptation 

Construction is currently underway for Phase 2 of the water, sewer, and road upgrades and Phase 

3 is slated to begin soon. One of the most important recommendations from the assessment 

was to conduct additional borehole testing to understand if permafrost exists in the town. This 

type of testing is standard practice in the Yukon, as the cost of testing is minimal compared to 

the upgrades required if permafrost thaw is found. The borehole analysis yielded a crucial finding 

for climate change vulnerability: no permafrost was detected. This outcome meant many of the 

recommendations, including the installation of superpipe, were no longer required and 

vulnerability to climate change was reduced. 

As recommended in the assessment, erosion control measures and erosion monitoring using 

photo logs and measurements have been implemented. The assessment also recommended 

relocating the Phase 3 sanitary sewer main under the utility road south of Dawson Drive to 

mitigate the risk of erosion damage. However, while the team was implementing the erosion 

control measures in Phase 2, it became evident that they could instead upsize the existing sewer 

main through the lower bench and reroute the sewage by blocking the route to the sewer main 

under the utility road south of Dawson Drive. This will help prevent erosion in the area while also 

reducing the project's carbon footprint by eliminating approximately 550 lineal meters of 

insulated sanitary sewer pipe. This recommendation has been incorporated into the design for 

Phase 3 of the project, however, it has not yet been implemented. 

One of the key findings of the climate resilience assessment was that the capacity of storm sewer 

mains and culverts might be inadequate to handle increased heavy precipitation events. To 

address this concern, the design team employed the IDF_CC Tool, developed at Western 

University. This tool enabled them to apply future climate projections to Intensity-Duration 

Frequency (IDF) curves, which are used to determine the sizing of storm system capacity. By 

incorporating these projections, the design team could better anticipate and accommodate the 

potential impacts of climate change on stormwater management infrastructure. 

 

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.  
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Tracking Progress  

The next step of the project is to complete Phases 3 and 4. The climate data could be reassessed 

to ensure the best up to date data informs the project. For each Phase of the project, the project 

team will incorporate the adaptation recommendations into the design before they present it to 

the town. 

Benefits 

The assessment successfully met its initial objectives, with many of the climate resilience 

measures seamlessly integrated into the design and construction phases. While some 

recommendations, such as borehole testing for permafrost, might have been conducted 

regardless, the explicit consideration of climate change provided additional justification for 

investing in understanding complex permafrost dynamics. Had permafrost been identified in the 

area, the project team would have already been well positioned to consider the impacts of a 

changing climate. 

A significant advantage of the project's approach was the ongoing involvement of the same team 

members from the climate resilience assessment through to the design and construction stages. 

This continuity ensured that recommendations were consistently revisited and implemented 

where necessary. Interviews emphasized the collaboration between the Government of Yukon 

and WSP, underscoring how this joint effort assisted a small town with limited capacity in 

becoming more climate-resilient. The Government of Yukon provided comprehensive support 

throughout the initiative, including assistance in securing funding, managing contracts, and 

overseeing project management. 

Challenges  

When the project team presented the design for Phase 3 of the project to the Town, they 

encountered challenges in securing buy-in, particularly regarding the recommendation to upsize 

the existing lower bench sewer main and reroute the sewage here, away from the sewer main 

under the utility road south of Dawson Drive to help reduce erosion concerns. 
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The buy-in challenges were, in part, the residents misunderstanding of portions of the design 

and were concerned about the lower bench sewer main's ability to handle the increased flow; 

however, this is considered by upsizing the lower bench sewer main. While there are ongoing 

engagement opportunities, collaboration with community members, including educating and 

keeping them well-informed over a project's duration, remains vital to reducing vulnerability and 

addressing concerns. This highlights how much more work is required to implement climate 

adaptation after an assessment is complete and how methods are needed to track and report 

on successes and challenges. 

Cost considerations posed another challenge for the town of Faro. Like many communities in 

Canada, they are facing aging infrastructure and the need to make upgrades to better serve the 

community. Funding opportunities, like the Green Infrastructure Stream (GIS) of the Investing in 

Canada infrastructure plan helped to bridge these gaps. The team considered conducting a cost-

benefit analysis for some recommendations; however, there were too many unknowns to be able 

to do this comprehensively. They see opportunities to do this work again in the future, including 

drawing upon local knowledge and industry best practices to close data gaps.  

Lessons Learned  

The team is happy with how the assessment went and, in particular, how recommendations have 

fed directly into the subsequent design and construction, with no major changes needed to the 

process. The team did note that this type of assessment was extremely comprehensive, and any 

opportunities to streamline the approach would be beneficial. Germaine Cave did note that the 

Optional Engineering Analysis (now known as Load-Capacity Analysis) would not have been as 

useful for this project as it is better suited to assessments where more design details are already 

completed. The timing of the assessment earlier in the design stages helped to ensure that 

recommendations could be implemented in a timely manner.  
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Learn More 

- Read the complete report: Climate Resilience Assessment: Town of Faro Water, Sewer 

and Road Upgrades – Phase 2 & 3 prepared by WSP Canada Group Limited  

- Stay up to date with community notices and events on the Faro website 

- Explore climate data using The Climate Atlas of Canada, one of the data sources for this 

assessment 

https://pievc.ca/2019/06/07/climate-resilience-assessment-town-of-faro-water-sewer-and-road-upgrades-phases-2-3/
https://pievc.ca/2019/06/07/climate-resilience-assessment-town-of-faro-water-sewer-and-road-upgrades-phases-2-3/
https://faro.ca/
https://climateatlas.ca/

