
1 
 

 

  

 

Location:  
Windsor, Ontario 
 
Asset Types: 
Stormwater, coastal 
protection 
 
Project Phase: 
Regular operation, 
Renewal 
 
Year Completed:  
Assessment 
completed in 2019 
 
Contributors: 
Karina Richters, City of 
Windsor 

 

The City of Windsor experienced significant flooding in 2016 and 2017 that 

impacted residents, businesses, transportation and the environment. These 

events served as a catalyst for several initiatives focused on addressing 

flooding. Funded by the Federation of Canadian Municipalities - 

Municipalities for Climate Innovation Program (FCM – MCIP), a PIEVC 

assessment was undertaken in 2019 to understand overland flooding in the 

East Riverside neighborhood of Windsor. The assessment also identified 

priority flood protection measures, such as implementing new backflow 

prevention measures, and cost estimates to better plan for adaptation. This 

assessment helped to support the Sewer and Coastal Flood Protection 

Master Plan and the 2020 Climate Change Adaptation Plan. 

 

 PIEVC Meta-Analysis Case Study: 

Riverside Resilience: Adapting to East Windsor's 
Flooding Challenges 
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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 assessment focused solely on overland flooding risks along a 6km shoreline in east Windsor, 

omitting other climate hazards, like extreme heat. Broader climate impacts were not considered 

for the scope as they were addressed in the concurrent 2020 Climate Change Adaptation Plan, 

which included a comprehensive risk assessment focused on the resilience of the social, 

economic, built and natural systems. 

The assessment used both quantitative and qualitative approaches to assess risk. Technical 

analysis included historical review and projections for future water levels, which were presented 

to workshop participants to assess the probability of different scenarios occurring. Three 

performance measures were used to evaluate severity of impact: how the hazard could affect 

the integrity of the dike and sewer system, the degree of emergency response required, and the 

amount of property damage, social effects, and insurance claims.  

Acknowledging the complexity of city-wide flooding, the study excluded potential flooding in 

East Riverside due to the Little River, as it was covered in separate flood protection studies. By 

documenting this clearly in the scope of the report, readers can clearly understand the rationale 

for not including additional flood scenarios.  

The assessment also incorporated a public consultation component. This integration was partly 

due to its alignment with the broader Sewer and Coastal Flood Master Protection Plan 

Environmental Assessment, facilitating both the presentation of risk assessment findings and the 

collection of feedback on potential solutions. 
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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 

As the assessment focused only on flooding, three climate hazards were used: high water 

levels, wind-driven waves, and heavy rainfall. Historical water level gauges for Lake St. Clair 

were reviewed to establish 1-in-100 year levels and projections for 2030 and 2050 time 

horizons. A subconsultant (RWDI Inc.) was retained to complete the analysis of future water 

levels. While three out of four climate projections predict lower Great Lakes levels in 2050, 

the CGCM3, Alternate Energy (AE) method resulted in higher levels. This method showed that 

the current 1-in-100 year instantaneous peak water level on Lake St. Clair was at an elevation 

of 176.5m, projected to increase to 176.8m by the 2050s.  The combination of high lake levels 

with high winds and heavy rainfall was also considered. As higher lake levels will increase 

flooding risk, the study recommended using 176.8 m for undertaking the risk assessment and 

determining recommendations.   

Infrastructure elements included in the assessment were focused on the flood protection 

system itself, including the series of interconnected dikes and berms. An inventory of the dike 

system in the study area was developed using previously completed studies and LiDAR data. 

Each dike was compared to the current and future high water level on Lake St. Clair. The storm 

sewer infrastructure was also reviewed to identify how water could enter the sewer system in 

high water conditions and surcharge the system.   
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Step 3: Risk Assessment 

Determining risks for system under consideration 

Risk Summaries 

The highest risk under current climate conditions is as a result of inland flooding when water 

bypasses the dike system into interconnected storm sewers. Future high risks included the same 

scenario, and additionally the potential for overtopping of dikes. Both the areas west and east 

of Little River received similar risks scores. These risks were scored highly due to the need for 

emergency flood mitigation and property damage. 

Vulnerability Characteristics  

The topography of the East Riverside area significantly increases vulnerability to flooding as it is 

a flat, low-lying area next to Lake St. Clair. Overland flooding has been documented several 

times, including in the 1950s, 1973, 1998 and 2018. During the study, high water levels were 

recorded in spring and summer of 2019. As this occurred at the same time as the assessment, 

the project team was able to use topographic maps to identify areas where temporary measures 

like sandbagging should be implemented. These findings were shared with the City’s Operations 

Department and Emergency Management. The study notes that although only minor flooding 

was observed, this could have been more extensive if it occurred in combination with strong, 

sustained winds. 

The following table demonstrates how significant an increase of 0.3m is for the 1-in-100 year 

flood level. In current conditions, most (98.6% in the area East of Little River and 31.9% West) 

dikes are above the flood level. In future conditions with climate change, the opposite is true, 

with most dikes below the flood elevation. 
 

Design Criteria Designated 
Elevations 

Percentage of Existing Dike System Above 
Designated Elevation 

West of Little River East of Little River 
Current Conditions 176.5m (Flood Level) 31.9% 98.6% 
Projected Future 

Conditions 
176.8m (Flood Level) 12.7% 37.1% 
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Step 4: Reporting 

Communicating the assessment results and recommendations 

Recommendations 

The assessment identified several remedial recommendations to reduce the risk of flooding.  

To address the risk of overland flooding due to bypassing of the dikes through the sewer system, 

a backflow prevention program was recommended. Backflow prevention measures focus on 

ways to prevent the flow of water into the storm sewer network that can then surcharge back 

out of catch basins and manholes into streets and communities.  

 To address the risk of dike overtopping, this included raising dike elevations through a 

combination of earth berms, walls backed with earth berms, walls, automated mechanical gates, 

and raising Riverside Drive. Many of these recommendations were done in collaboration with 

the ongoing Sewer Master Plan to ensure that recommendations were consistent across the two 

initiatives.  

The following remedial measures were given estimated budgets and prioritization:  

1) Complete the functional and detailed design of backflow prevention measures for all storm 

sewer system crossings under the diking system.  

2) Implement new backflow prevention measures as soon as possible.  

3) Design and construct dike improvements for the area west of Little River. This may require 

property acquisition or easements along Riverside Drive.   

4) Design and construct dike improvements for the area east of Little River.  

Management Action recommendations included implementing a policy for regular inspections 

of the diking system and any backflow prevention measures and allocate funds in the operating 

budget for regular maintenance and repair.  

Additional Study Recommendations included reevaluating water levels on Lake St. Clair before 

2030 to compare 2030s projections with observed conditions. 
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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.  

 

Climate Adaptation 

The City of Windsor has been at the forefront of national climate adaptation efforts, exemplified 

by the release of its Climate Adaptation Plan in 2012, which was revisited in 2020 to encompass 

a wider range of climate hazards and adopt a community-focused approach to impacts and 

adaptation. 

As part of the 2020 Climate Adaptation Plan, an assessment of the "cost of doing nothing" was 

conducted to illustrate the long-term financial implications of not investing in resilience 

measures, serving as a valuable tool for conveying the benefits to both City Council and the 

public. 

The integration of the East Riverside PIEVC Assessment into the broader Sewer and Coastal Flood 

Protection Master Plan proved advantageous, as modelled results could be leveraged and the 

recommendations from the PIEVC assessment fed directly into the identification of resilience 

measures.  

The City of Windsor has received several investments from the Disaster Mitigation and 

Adaptation Fund (DMAF), including the Riverside Drive Vista Improvement Project that included 

sewer infrastructure upgrades and Riverside/Vista Relief Storage project.   

Most of the work identified in the Sewer and Coastal Flooding Master Plan is currently unfunded. 

Projects will take decades to be implemented, however, the hope is more funding can be 

allocated soon to implement these priority actions and reduce the risk of flooding. 

Tracking Progress 

The Environmental Sustainability and Climate Change Team at the City of Windsor frequently 

reviews and references previously completed PIEVC assessments and the Adaptation Plan. The 

Team has identified the need to continue to develop and track indicators for climate adaptation, 

as it has been more challenging compared to quantifiable mitigation goals.  
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Work is ongoing to track these indicators and report back on the success to date for 

implementation. As a small team, there is not always capacity to continuously update these plans. 

Reviewing metrics as well as climate projections, vulnerability and risks will determine the 

necessity to update plans better than a predetermined date. 

The Team is also equipped with an interactive GIS dashboard that has been very useful. This 

dashboard includes maps created as part of the Sewer Master Plan to identify high priority flood 

areas. This is also being extended to other climate related hazards, like extreme heat, to support 

risk screenings. For example, when a development application is submitted, the team can use 

the GIS tool to provide recommendations on hazards to consider in the construction and make 

recommendations on how to increase resilience.  

Benefits  

The PIEVC assessment was beneficial for understanding current vulnerabilities and how climate 

change could worsen flooding, reinforcing the case for proactive community protection 

measures. 

In the 2020 Climate Adaptation Plan, extensive outreach was conducted with both the 

community and City staff. The Environmental Sustainability and Climate Change Team personally 

engaged with each department, reviewing vulnerability and risk assessments and soliciting 

feedback.  Though time consuming, this process proved to be highly beneficial for building 

momentum and fostering relationships, while also revealing gaps due to departmental silos. For 

example, Operations Staff initially thought a recent flood event did not result in relocation of 

residents.  Later, a meeting held with Social Services, identified how stressful it had been to 

support residents that needed support finding both temporary and permanent relocation due 

to flooding. This underscored the importance of involving diverse perspectives beyond 

engineering and infrastructure teams when assessing climate impacts. They also discovered that 

the severity of impacts varied significantly depending on the stakeholder.  
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For example, one person may indicate that a road being flooded was not significant as long as 

alternative routes existed, while a business on the road could be unable to receive deliveries. This 

disruption can have wide-reaching impacts including on food security and livelihoods.  

Windsor has also adopted a "Climate Lens" model, integrating climate risk assessments into city 

council reports. A worksheet template was developed, prompting evaluation of factors such as 

greenhouse gas emissions and susceptibility to climate change impacts for each project or policy. 

By mainstreaming climate risk considerations across all initiatives, decisions are better informed 

and aligned with broader goals. 

Challenges  

Costing information was provided for each of the resilience measures as part of the PIEVC 

assessment. At the same time, the 2020 Climate Adaptation Plan wanted to understand the cost 

of doing nothing and how impacts like floods can be extremely expensive compared to proactive 

investments. There were challenges in quantifying the tangible and intangible costs, such as 

property damage and mental health impacts. While economic impacts were easier to identify, 

assigning a dollar value to impacts like the anxiety felt after a basement flood was challenging. 

The project team faced some difficulties in evaluating these costs and would have benefited from 

additional guidance and data to inform the work. This will continue to be valuable as more 

municipalities seek to make the case for investing in flood prevention measures.  

Lessons Learned  

1. Consider adding a climate assessment to support other initiatives. This PIEVC assessment 

complemented both the Sewer and Coastal Flood Protection Master Plan and the 2020 

Climate Change Adaptation Plan. Each assessment was able to share information and 

strengthen the results.  

2. Take the time to listen. The Climate Change Adaptation Plan included extensive 

consultation within the City and with the community. This helped to broaden the 

understanding of climate impacts and identify new opportunities for resilience.  
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3. Prioritized and costed recommendations are very useful. The PIEVC assessment yielded 

an actionable plan for flood risk reduction that was ultimately incorporated into the Master 

Plan. This prioritization was helpful to determine where remedial measures would be most 

impactful. 

Learn More 

- Read the East Riverside Flood Risk Assessment (2019) prepared by Landmark Engineers Inc.  

- Read Windsor’s 2020 Climate Change Adaptation Plan, including the supporting technical 

analysis that goes in depth on the city-wide risk assessment  

- Learn about the Sewer and Coastal Flood Protection Master Plan Environmental 

Assessment 

- Read a case study on Windsor’s adaptation work on the Map of Adaptation Actions 

https://pievc.ca/2019/09/03/east-riverside-flood-risk-assessment/
https://www.citywindsor.ca/residents/environment/climate-change-adaptation
https://www.citywindsor.ca/Documents/residents/environment/Climate%20Change%20Impacts%20in%20Windsor.pdf
https://www.citywindsor.ca/Documents/residents/environment/Climate%20Change%20Impacts%20in%20Windsor.pdf
https://www.citywindsor.ca/residents/environment/climate-change-adaptation/sewer-master-plan
https://www.citywindsor.ca/residents/environment/climate-change-adaptation/sewer-master-plan
https://changingclimate.ca/map/windsor-ontario-a-staff-led-community-supported-approach-2/

