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Stantec has undertaken many PIEVC assessments across Canada and
internationally. Two notable examples are assessments completed for Hydro
Ottawa Limited and Maritime Electric Ltd. This case study will focus on key
findings from both of these assessments, including characteristics driving
vulnerability in the electric sector, recommendations, and how adaptation

planning has supported implementing key findings.

Both case studies utilized the PIEVC Protocol, conducting detailed
assessments that delved into specific infrastructure vulnerabilities to climate
change impacts. These assessments considered a wide range of factors,
including historical and projected climate data, asset characteristics, and
services provided by the infrastructure, resulting in a comprehensive
understanding of vulnerability and resilience. Both of these assessments can
be referenced by practitioners who are

looking to wundertake a

comprehensive and detailed look at climate risk.


http://www.flickr.com/photos/viriyincy/7004881064/
https://creativecommons.org/licenses/by-sa/3.0/

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

Maritime Electric (2022) and Hydro Ottawa (2019) both engaged Stantec Consulting Ltd. to
conduct Climate Change Vulnerability and Risk Assessments (CCVRA) on their assets utilizing
the PIEVC Protocol.

Maritime Electric's assessment covered assets across Prince Edward Island as well as critical New
Brunswick Power transmission assets. Maritime Electric serves over 87,000 customers, managing

6,600km of transmission and distribution lines, and maintaining over 127,000 poles.

Hydro Ottawa's assessment aimed to safeguard its infrastructure, service delivery, and
occupational health and safety, covering the entirety of Hydro Ottawa's service area, including
both aboveground and underground electrical distribution assets. A primary objective of Hydro
Ottawa's assessment was to align with international risk management standards and the
organization’'s Asset Management Risk Procedure (AMRP). Hydro Ottawa'’s service area spans

1116km? and serves over 350,000 customers.

Both assessments incorporated interviews and workshops conducted in close collaboration
with staff. These interactive elements enabled a comprehensive understanding of the system

being assessed.

The outcomes of these assessments played a pivotal role in driving continuous improvement
and guiding adaptation and risk mitigation measures within the respective operations of

Maritime Electric and Hydro Ottawa.



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

For the Maritime Electric assessment, historical climate data from Environment and Climate
Change Canada (ECCC) was reviewed and supplemented with gridded NRCANmet data. Future
climate conditions for each geographic zone within the assessment area were derived from
downscaled Global Climate Models (GCMs), specialized literature, and expert judgment.
Confidence levels were assigned to all projections to reflect varying degrees of certainty, with
higher confidence in some parameters (such as temperature) and lower confidence in others
(such as combined events of high wind and ice accumulation). Additionally, the assessment
utilized other pertinent data sources, including the Coastal Hazards Information Platform (CHIP)

GIS data from the Government of Prince Edward Island.

The Hydro Ottawa assessment included a similar approach to data collection. A unique aspect
of the assessment was the forensic analysis conducted on three high impact severe weather
events in 2018: an ice and wind storm, a windstorm, and a tornado outbreak. The forensic

analysis was completed to understand infrastructure impacts with meteorological data.

Vulnerability and Resilience Characteristics

Electrical systems play a vital role in maintaining the health and safety of the communities they
serve. This critical nature of the infrastructure means that any vulnerability identified in the

system can be highly consequential as highlighted by the findings of the risk assessments.

Components of electrical systems are also highly exposed to several climate hazards. For
example, above ground powerlines and equipment are impacted more by extreme wind, ice, and
storms. Buried lines can help to reduce vulnerability, however this can present significant

financial challenges and is not feasible in all regions.

The collaborative nature of the CCVRA revealed unique insights into vulnerabilities that might

otherwise have gone unnoticed.



For example, during a workshop, experienced operational staff identified that wooden poles
from the 1950s were stronger and performed better than newer poles of the same size due to
faster tree growth and reduced ring thickness. Additionally, while not directly part of the CCVRA,
tree contact is a significant risk for all electric utilities, especially transmission and distribution
lines. Understanding the connection between owned assets and their surroundings is crucial for
accurately assessing risks. The Maritime Electric assessment also recognized the importance of
considering sea level rise and storm surge as notable climate hazards, particularly for critical

coastal and low lying-assets.

While there are some similarities in the risk outcomes between both assessments, the distinct
hazards and vulnerabilities identified underscore the importance of conducting tailored
assessments for each organization. For instance, the factors contributing to galloping lines varied
significantly between the two locations, necessitating different adaptation strategies. This
highlights the need for a fit-for-purpose approach to effectively address the specific conditions

and challenges faced by each entity.

The Maritime Electric assessment identified several high risks, including extreme temperature
(both minimum and maximum) impacting combustion turbines and transmission/distribution
substations, ice storms/freezing rain posing risks to overhead transmission and distribution lines,
towers, and structures, and hurricanes and extratropical storms to various assets, including
transmission lines, substations, and communication systems. Additionally, personnel faced high

risks associated with multiple climate hazards.

The Hydro Ottawa assessment identified very high risks in current and future time horizons for
power distribution lines and poles under extreme (>120km/hour) wind conditions. Very high
risks in future time horizons include extreme temperatures (>40°C) and field staff, and freezing
rainstorms (>40mm ice accumulation) impacting several assets, disruptions in service, and

impacts on staff.



Both assessments used custom consequence scoring definitions that aligned with the company’s
overall risk management principles. The Hydro Ottawa Assessment was scored across four
criteria: 1. level of service - system accessibility, 2. level of service — service quality, 3. resource
efficiency, and 4. asset value — financial. The Maritime Electric consequence scores were across
five criteria: 1. physical system effects, 2. operations and maintenance deployment, 3. load
restoration, 4. financial loss, and 5. health and safety of personnel. The use of these custom
criteria was highlighted as valuable by the Stantec team, facilitating better understanding of
interactions and impacts, and aiding in adaptation planning. These reports can serve as a

reference for practitioners seekina imonroved methods for scorina severitv of impact.

Step 4: Reporting

Communicating the assessment results and recommendations

Recommendations

The Hydro Ottawa report was completed in two parts: a climate change vulnerability and risk
assessment and an adaptation plan. The adaptation plan included 20 actions with designated
accountability and timelines to complete and integrate into business operations. These actions
included tasks like establishing a policy for safe work in windy conditions, completing a study on
methods to increase detection capabilities for downed lines, and working with Hydro One and

provincial regulators to incorporate climate risks into design and standards.

The Maritime Electric assessment resulted in 43 recommendations grouped across four
categories: 1. continued monitoring activities, 2. management actions, 3. remedial actions, and
4. additional data collection or analysis. Each recommendation was categorized based on the
implementation timeframe: short-term (<5 years), mid-term (5-10 years), and long-term (>10

years).



Remedial actions focused on fortifying critical infrastructure to mitigate the risk of transmission
failures and loss of service. This included actions like using underground and insulated lines,
elevating assets in flood-prone areas, and reducing galloping through upgrades and specialized

wire designs.

Management actions include increasing tree trimming frequency, enhancing inspection
programs, maintaining backup communication, and monitoring coastal erosion. Adjustments to
consider climate change were proposed for maintenance scheduling and load benchmarking.
Personnel safety remains a top priority, with recommendations to include weather-related risks

in safety meetings and create procedures for working in extreme weather events.

Policy recommendations included evaluating grid redundancy and adjusting design standards
to account for projected climate changes. Further studies recommended included detailed

analyses for specific sites and exploring the wider use of distribution automation.

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.

Both Hydro Ottawa and Maritime Electric have demonstrated their commitment to
implementing recommendations following the completion of the assessments. Both
organizations developed Climate Adaptation Plans in response to the assessments, aiming to
address vulnerabilities and reduce risks. Since the Hydro Ottawa assessment was completed in
2019, Stantec is aware of many efforts to act on recommendations. This includes several actions

that were identified in the short-term and medium-term horizon.

Utilities like Hydro Ottawa and Maritime Electric operate in highly public-facing environments,
where any service disruptions are immediately noticeable to customers and lead to significant
reputational risks. This heightened visibility has prompted these organizations to prioritize and
expedite actions in response to identified vulnerabilities, driving greater immediacy in

addressing climate adaptation needs.



The Maritime Electric assessment was completed shortly before Post-Tropical Storm Fiona
("Fiona") hit PEl in September 2022, bringing unprecedented damage to the island's
infrastructure. Fiona, one of Canada's most powerful tropical storms, inflicted severe impacts on
Maritime Electric's assets, far exceeding those of Post-Tropical Storm Dorian, which was used as
a benchmark during the assessment. Fiona resulted in a sevenfold increase in tree removal,
totaling 35,000 compared to Dorian's 5,000. Additionally, Fiona caused extensive damage to
poles and transformers, requiring the replacement of 1,133 poles and affecting 445 transformers,
significantly more than Dorian's impacts. The storm left nearly all of Maritime Electric’'s customers

without power, impacting 87,000 customers compared to Dorian's 65,000.

In response to Fiona's impacts, a foreword was added to the report underscoring the importance
of adaptation measures in addressing the escalating frequency and intensity of tropical storms.
Maritime Electric has since intensified its efforts to address extreme weather and climate-related
risks, aligning with increased public awareness and concerns following Fiona, which many view
as a wake-up call. In 2023, Maritime Electric released a Post-Mortem Report detailing the
restoration costs, the effectiveness of past investments in mitigating damage, and the necessity
for further investments to manage future events. The report emphasized the significance of the
Climate Change Risk Assessment and underscored the need for ongoing evaluation of

adaptation strategies.

Both Hydro Ottawa and Maritime Electric have found value in referencing the findings from the
assessments, particularly as they've encountered increasing extreme events during or
immediately after assessments. Events like Fiona had catastrophic impacts, with lingering effects
remaining across PEl, including mental health impacts stemming from prolonged stress and
trauma.! Similarly, a severe derecho windstorm in Ottawa in May 2022 had significant
repercussions.? While these events should never be presented as beneficial, they can serve as a

catalyst for increased incentive to take action to prevent future damage.



The process of moving from the CCRVA to adaptation planning to implementation has been
successful for both organizations and is ongoing. One benefit of the follow up adaptation
planning process was to assign accountability, ensuring that identified high risks did not go
unaddressed and could be periodically revisited to report on actions. The engagement
opportunities through interviews and workshops have also contributed to building capacity

within organizations.

The Maritime Electric assessment was conducted during the COVID-19 pandemic and workshops
were initially planned for in person before switching to virtual. Although this was a necessary

switch, it can still be challenging to dig deeper into discussions in this format.

Additionally, neither assessment included a comprehensive look at the transitional risks
associated with climate change. Electrification in order to meet ambitious climate greenhouse
gas mitigation targets remains a priority for both organizations, however this was handled by
other processes and not embedded directly into the PIEVC assessments. This was not necessarily
a challenge in the assessment but does highlight opportunities for integration of climate change

adaptation and greenhouse gas mitigation initiatives.

1. Establish a strategic plan to seamlessly transition from risk assessment to adaptation
planning, allowing momentum for action to be maintained. This structured approach can

streamline both processes and allows identified risks to be effectively addressed.

2. Take the time to listen and understand the unique characteristics of the system being
assessed. Even within the same type of infrastructure, vulnerability characteristics and hazards

of interest can vary significantly. Tailoring assessments is essential for accurate risk identification.



3. Consider the criticality of the infrastructure and ensure that discussions on severity of
impact are reflected in the assessment process. Recognizing the importance of infrastructure in
supporting communities and essential services can help prioritize adaptation efforts and allocate

resources effectively.

- Read the complete PIEVC Assessment for Hydro Ottawa

- Adapting to Climate Change: A Risk Management Guide for Utilities prepared by the Canadian

Electricity Association

- Climate Change and Extreme Weather: A Guide to Adaptation Planning for Electricity

Companies in Canada prepared by Canadian Electricity Association



https://pievc.ca/2019/09/11/distribution-system-climate-risk-and-vulnerability-assessment-hydro-ottawa/
https://www.electricity.ca/knowledge-centre/publications/adapting-to-climate-change-a-risk-management-guide-for-utilities/
https://www.electricity.ca/files/reports/english/CEA_ClimateAdaptationGuide_2020.pdf
https://www.electricity.ca/files/reports/english/CEA_ClimateAdaptationGuide_2020.pdf

