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Location: Ontario 
  
Asset Types: Coastal 
Infrastructure, Airports 
  
Project Phase: Regular 
operation, renewal, 
and rehabilitation 
 
Year Completed: 2019  
  
Contributors: 
Juhi Matta, Allan 
Seymour, Bojan Drakul 
PortsToronto 
 

The Toronto Port Authority (TPA), doing business as PortsToronto, undertook a 

PIEVC assessment on the Billy Bishop Toronto City Airport (BBTCA), Marine 

Terminals Property and Ship Channel Bridge at the Port of Toronto, and the Outer 

Harbor Marina (OHM) to understand risks, including high water levels, flooding, 

and storms. One of the highest risks identified was the potential for flooding in 

the pedestrian tunnel at the BBTCA. In response, rehabilitation efforts were 

prioritized to increase the capacity of the overland flow route at the passenger 

pickup/drop off area and properly sealing duct banks inside the tunnel. The 

assessment identified several other risks and recommendations that have been 

incorporated into long-term sustainability and asset management initiatives.   

 

The climate change risk assessment for PortsToronto, was completed in 2019 by 

AECOM Canada Ltd. (AECOM) using the PIEVC Protocol. Three workshops were 

held with PortsToronto staff to determine the severity of different climate events 

on infrastructure. The workshops also helped build internal capacity to make 

climate smart decisions across different service areas. More information on the 

methodology can be found in the PortsToronto Report. 

 PIEVC Meta-Analysis Case Study: 

Harboring Change: Integrating Climate Risk into 
Transportation Planning for PortsToronto 
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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 project was first initiated after Ports Toronto managed record high-water levels in Lake 

Ontario in 2017 and 2019, seeing a clear need to understand future climate change and extreme 

weather impacts on operations and assets. The assessment focused on infrastructure in current 

operations and was completed as an initial screening to determine where more detailed focus 

could be required in the future. Assets were limited to the infrastructure owned and operated 

by PortsToronto, including the Billy Bishop Toronto City Airport (BBTCA), the Outer Harbour 

Marina (OHM), the Marine Terminal Property and the Ship Channel Bridge. PortsToronto also 

assists with some operational tasks for the Leslie Street Spit/Tommy Thompson Park; however, 

this area is owned by the Province and was therefore excluded from the scope.  

81 components were assessed across seven categories: OHM, Marina Terminal Property, Ship 

Channel Bridge, BBTCA – Access, BBTCA – Airfield, Corporate Infrastructure, and Security 

Infrastructure. 

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 

The climate data collection and analysis leveraged the recently completed and published data 

for an assessment conducted using the PIEVC Protocol at Pearson Airport. The decision to use 

this readily available data was to reduce the level of effort for parameters that were expected to 

be similar between PortsToronto and Pearson Airport. This was supplemented with additional 

data and research for parameters of interest for PortsToronto, (such as Lake Ontario water levels) 

using data from the meteorological station at BBTCA. 
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Step 3: Risk Assessment 

Determining risks for system under consideration 

Risk Summaries 

The assessment found no high risks, a small number 

of medium risks and many low risks for the current 

and future (2050s) time periods. Of the 3267 

possible interactions, 2653 were identified as no 

exposure or not applicable, 609 were identified as 

low risk, 11 were identified as medium risks, and 

none were identified as high risks for the 2050 time 

horizon. 6 risks increased from “low” in the current 

time period to “medium” in the future.  

 

  

After the assessment was complete, RWDI, a subconsultant by AECOM, reassessed nine of the 

climate parameters projections and probability scores using the same methodology in the 

Pearson study but with data from the meteorological station located at the BBTCA to validate 

the data probability scores. The parameters reassessed were high temperature, heavy fog, high 

wind/downburst, tornado, extreme heavy rainfall, heavy 5-day total rainfall, freezing rain and ice 

storms. This analysis found no changes in the risk scores, validating the PortsToronto 

assessment's findings. 

Infrastructure data was readily available to the project team through PortsToronto records, 

including recent condition assessments and thus, no infrastructure data gaps were identified. 

Under future conditions, the highest risk was the interaction between the pedestrian tunnel and 

heavy rainfall, with a score of 35. This was nearing the threshold of >36 to be classified as a high 

risk. 

 



4 
 

 

  

Heavy rainfall can cause flooding at the entrance of the pedestrian tunnel from increased 

stormwater runoff, which could have catastrophic implications, according to Ports staff. Heavy 

5-day total rainfall, extreme heavy rainfall and hurricane conditions also put the pedestrian 

tunnel at risk.  The second most impacted asset is the ferries due to ice and snowstorms. The 

remaining medium risks include the storm sewers and eastern dock walls due to heavy rainfall, 

the electrical supply to freezing rain, floating docks to high winds, and the fuel system to 

hurricanes/tropical storms. 

An engineering analysis of the Pedestrian Tunnel component of the BBTCA – Access was 

completed due to a previous flooding event; however, this did not change the risk score. 

Vulnerability and Resilience Characteristics  

The assessment found no high risks, indicating that the infrastructure owned and managed by 

PortsToronto is generally quite resilient to climate change. Noteworthy resilience characteristics 

include the availability of a backup power supply, recent construction or enhancement of 

infrastructure, and planned upgrades designed to bolster resilience. During an interview with 

PortsToronto staff, a crucial factor that increases resilience is the capacity of the maintenance 

team, comprised of a skilled group of 25 trades personnel, including electricians and welders, 

who are ready to act as soon as an issue presents itself.  

Although there were no high risks, several characteristics could increase the vulnerability of the 

infrastructure to climate events if not sufficiently addressed. One such vulnerability is the 

inadequacy of storm drainage, which has an insufficient capacity to withstand increases in 

rainfall, particularly concerning the pedestrian tunnel drop-off area. Other vulnerability 

characteristics include fuel tanks located on the premises, which, if failed, would have 

catastrophic consequences, ice storms and freezing rain causing slip/fall risks to operations staff 

and the public, and deicing chemicals degrading pavement materials. Assets nearing the end of 

their service life or in poor condition are also more vulnerable to climate change, and this can 

be exacerbated if maintenance practices are not prioritized in the future. 
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Climate Adaptation 

Since the completion of the risk assessment, PortsToronto has been in the process addressing 

climate risks and embedding climate adaptation in decision making. 

 

Step 4: Reporting 

Communicating the assessment results and recommendations 

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.  

 

Recommendations 

The study resulted in 15 recommendations across three categories: operational actions, policies 

and procedures, and further studies.  

Operational recommendations included data collection and ongoing maintenance actions. 

Examples included: ensuring the functionality of the BBTCA meteorological station; increasing 

inspection and maintenance activities, such as testing emergency generators used in power 

outages, and mapping and potentially enhancing major overland flow routes.  

Policy and procedure recommendations focused on frameworks, guidelines, and collaboration. 

This included engaging with the International Lake Ontario – St. Lawrence River Board to stay 

informed on future lake-level adaptation planning, enhancing documentation and reporting 

mechanisms, such as recording responses to high lake levels, and revising policies and 

procedures to embed climate considerations.  

Finally, future study recommendations included additional climate analyses on the implications 

of a longer season for the St Lawrence Seaway and a continued review of lake levels, wind, and 

wave action projections for the Great Lakes. 
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One of the highest risks identified in the study was the potential for flooding in the pedestrian 

tunnel. In response, rehabilitation efforts were prioritized to increase stormwater infrastructure 

capacity at the passenger pickup/drop-off area and properly seal duct banks inside the tunnel. 

Leveraging a rehabilitation project already underway in the area, these upgrades were seen as a 

low-cost and high-reward resilience measure. The pedestrian tunnel has not experienced any 

flooding concerns since the 2018 extreme rainfall event (see text box below). PortsToronto will 

continue to monitor the performance of drainage infrastructure and is ready to mobilize in future 

heavy rain events. 

 

 

The 2024 100-Year Rainfall Event 

On July 16, 2024, the BBTCA experienced its most intense single-day rainfall in 11 

years, with approximately 92 mm of rain, exceeding the 100-year return period 

threshold for extreme rainfall events. Despite this, the airport's no-flooding streak 

remained.  

Though the pedestrian tunnel was temporarily closed, ultimately all water from the 

event was successfully diverted away from the tunnel by measures that had been 

put in place because of the results of the PIEVC Assessment. 

“We did not come close to overtopping the curb or flooding the tunnel, despite the 

100-year storm," Bojan remarked. “The risks identified in our study were properly 

addressed and mitigated—a very good example of why these assessments are 

essential.” 

Addressing the recommendation to identify, map, and enhance major overland flow routes, 

PortsToronto initiated a stormwater management (SWM) study at the BBTCA, with plans to 

extend this study to the port in the coming years. The SWM study identified numerous necessary 

improvements. These recommendations are subject to ongoing review and prioritization based 

on need. 
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Additional remedial upgrades have included the replacement and relocation of underground 

fuel tanks to higher ground, as well as the rehabilitation and increase in height of dock walls to 

mitigate high winds and improve accessibility. 

Operation and management (O&M) recommendations have also been considered, including 

routine maintenance and inspections of existing infrastructure. These have led to more planned 

upgrades, such as replacing the natural gas generator. Although O&M policies currently lack 

explicit integration of information on past extreme events and climate change, PortsToronto has 

taken steps to address this gap by hiring a health and safety professional who will work to 

integrate climate risk into plans and procedures, such as natural disaster protocols based on the 

findings of the risk assessment and other best practices in health and safety. 

PortsToronto has also hired Juhi Matta as the Environment, Social, and Governance (ESG) Senior 

Manager. Among her responsibilities, Juhi will ensure the continued advancement of climate 

adaptation initiatives in collaboration with infrastructure and operations teams. 

In an interview, Juhi highlighted how the upcoming BBTCA Master Plan update will include a 

comprehensive climate change risk assessment. This assessment will encompass not only 

infrastructure and physical risks, but also transitional risks associated with climate mitigation 

goals. These initiatives demonstrate PortsToronto’s continued focus on climate change 

resilience.  

Tracking Progress  

During an interview, Bojan Drakul was humble to acknowledge that while many efforts have been 

made to implement recommendations, more is still needed and rated their performance since 

2019 as “three out of five stars”. 

PortsToronto recognized that more will be done to incorporate climate into operations and 

maintenance activities and take a more proactive approach to managing climate risk. Some 

capacity constraints have required that O&M activities are performed more reactively than 

proactively. This has included a significant reduction in the workforce since the COVID-19 

pandemic. 
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PortsToronto plans to hire an asset management professional to develop a plan linking climate 

risk with their assets and operations. The hope is that this plan will encourage investments into 

asset O&M, improving conditions over their lifecycle and ultimately bolstering resilience.  

PortsToronto has also begun to schedule additional climate change measures that will be 

integral to ensure resilience, including an internal initiative to upgrade and reinforce the floating 

docks at the OHM by increasing their height. This project is expected to be straightforward to 

implement as it can be completed internally by the operations team, demonstrating the value of 

the skillset of this qualified group of professionals.  

PortsToronto recognizes that climate risk adaptation is an ongoing and iterative process and 

plans to conduct another risk assessment in the coming years. However, before initiating this 

assessment, PortsToronto intends to engage with external stakeholders, including the 

International Lake Ontario– St. Lawrence River Board, which owns the international dam 

controlling Lake Ontario's outflow. 

Additionally, although a full suite of data may not be available from the BBTCA meteoritical 

station for an upcoming risk assessment, PortsToronto plans to engage with NavCanada and 

Environment and Climate Change Canada to ensure the station is fully functional to inform future 

decision-making. 

Benefits  

Since it was completed in 2019, the assessment has helped inform numerous upgrades, 

rehabilitation projects, and corporate planning initiatives. Increased knowledge and awareness 

of climate change have also helped provide a rationale for new roles in the organization, 

including expertise in ESG and asset management, which will continue to build this skill set. These 

additions to the workforce are critical to translating recommendations into actionable strategies 

and ensuring that climate change considerations are integrated into day-to-day operations. 
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The risk assessment has also helped PortsToronto secure various funding streams for 

infrastructure capital projects, underscoring its significance in implementing essential upgrades 

and improvements. 

As a highly visible organization to the public, PortsToronto has garnered positive feedback for 

conducting the assessment. The public recognizes the potential impact of extreme weather 

events and climate change on the facilities managed by PortsToronto, understanding that 

disruptions to services can have widespread consequences for Toronto and beyond. Initiatives 

to increase resilience can contribute to increased safety and functionality for the communities it 

serves. 

Challenges  

One of the biggest challenges PortsToronto faced while completing the assessment was 

determining the level of impact and severity scores. During workshops, staff were asked to 

determine severity ratings based on repair/replacement costs, decreased service levels, and loss 

of revenue. This was a challenge because the consequence of impact would vary across their 

facilities. 

For example, the impact of loss of service for a day would be very different at the marina 

compared to the airport. Getting everyone on the same page with scoring was important, and 

time was needed to do this properly.  

During an interview, Bojan explained that guidance designed for owners and operators on how 

to scope assessments would be beneficial. As they prepare for their next assessment, they could 

benefit from advice on structuring the work, such as combining or separating assessments for 

the airport and the marina.  

Another challenge they ran into was related to climate data. Since the meteorological station at 

BBCTA has only been collecting a limited data set for approximately 20 years, the project team 

relied on the climate projections and probabilities from the Pearson study. Another layer of 

complexity exists because PortsToronto will have to engage outside jurisdictions, NavCanada 

and Environment Canada, to ensure the station collects the necessary data.  
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Financial constraints are commonly cited for climate change resilience initiatives. The SWM study 

completed at the BBTCA identified measures to improve drainage and reduce the risk of floods; 

however, cost estimates are high, challenging implantation plans.  

Projecting future lake levels can also be very challenging as it relies on more than just natural 

processes; it also involves the International Lake Ontario-St. Lawrence River Board, which controls 

the outflow from Lake Ontario. Through engagement, PortsToronto hopes to receive improved 

water level data to facilitate the challenge of lake water level projections. 

The onset of the COVID-19 pandemic presented implementation challenges, with PortsToronto 

forced to reduce its workforce by 40% and prioritize operational continuity over climate change 

initiatives. However, with management changes, the organization plans to reignite climate 

change projects to enhance internal knowledge and drive action. 

Lessons Learned 

The risk assessment yielded several key insights that influenced PortsToronto’s approach to 

climate change adaptation and organizational strategy moving forward.  

1. It is important to have climate change and sustainability champions on your team. These 

champions help transition from risk identification to adaptation implementation.  

2. The team recognizes the benefits of shifting towards proactive asset management and 

maintenance practices. While reactive responses have successfully managed extreme events 

like high water levels in 2017 and 2019, it will be important to plan ahead as these events 

become more common. Asset management will help to optimize system performance and 

operational efficiency. 

3. PortsToronto has observed a positive response to its efforts to address climate change. This 

not only enhances its reputation but also alleviates public concerns regarding climate-related 

risks by letting people know work is underway. Investing in climate risk and adaptation is 

essential for public-facing organizations that provide critical services like PortsToronto.  
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4. Don't hesitate to do an assessment. The process and results were valuable in understanding 

organizational risks and informing corporate strategy, planning, and resource allocation. By 

pointing to the assessment and recommendations, they have been successful in receiving 

additional funding.  

Learn More 

- Read the complete report here: Climate Change and Extreme Weather Vulnerability 

Assessment of Ports Toronto Assets 

- Learn more about the climate data and risk scoring methodology used in this assessment 

here: Toronto Pearson Airport study 

- Visit PortsToronto.com to learn more about their projects and initiatives. 

https://pievc.ca/wp-content/uploads/2021/03/AECOM-Ports-Toronto-May-2019.pdf
https://pievc.ca/wp-content/uploads/2021/03/AECOM-Ports-Toronto-May-2019.pdf
https://pievc.ca/wp-content/uploads/2021/01/gtaa_infrastructure_vulnerability_assessment_-_final-1.pdf
https://www.portstoronto.com/home.aspx

