
48

WINNIPEG 
Managing Stormwater Runoff & Building 
Climate Resilience through Green  
Infrastructure 
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THE SCIENCE

Like many Canadian cities, Winnipeg has a combined sewer system in the older 
central part of the City. During dry weather, the single pipe combined system carries 
domestic and industrial wastewater to sewage treatment plants where it is cleaned and 
disinfected before being discharged into local rivers. However, during rainfall events, 
combined sewers collect stormwater and wastewater in a single pipe and, during heavy 
rainfall, runoff flows can exceed capacity of the single pipe leading to overflows into 
rivers, impacting water quality.  

Nature-based solutions can be incorporated alongside traditional sewer systems to 
increase water capture, retention, and filtration. By managing runoff at the source, 
green infrastructure can decrease the amount of stormwater entering the system, 
reducing the outflow being discharged into rivers during high flow events and 
improving water quality in streams and rivers. Examples of nature-based solutions 
that assist in stormwater management include rain gardens, bioswales, soil cells, 
infiltration basins, tree planting, permeable pavement, and naturalized retention ponds. 
These nature-based solutions to stormwater runoff carry additional benefits such 
as neighbourhood beautification, increased property values, green spaces, drought 
resilience, and mitigating the impacts of extreme heat in urban areas.  

THE TRIGGER

Green infrastructure is incorporated alongside existing grey infrastructure to 
support stormwater management and sustainability as part of the City of Winnipeg 
Environmental Act Licence. The City of Winnipeg CSO (Combined Sewer Overflow) 
Masterplan aims to increase the collection and treatment of combined sewer flows 
and runoff from 74% to 85% by 2045, with green infrastructure being a component 
towards achieving this target. As the City of Winnipeg upgrades its aging combined 
sewer network, it has estimated an additional 10 percent cost to incorporate green 
infrastructure.  Green infrastructure solutions such as soil cells, rain gardens, and 
naturalized retention ponds are being incorporated into the wastewater management 
plan to retain, reduce, and filter stormwater before it enters the sewer system, as part 
of a larger project to reduce combined sewer overflows. 

In addition to the CSO Master Plan, other strategic plans and initiatives are prioritizing 
green infrastructure investments to improve stormwater management and reduce 
the risks of flooding and drought. These plans include Our Winnipeg, Complete 
Communities, Climate Action Plan, 2050 Plan, and the ‘1 M Trees’ Initiative.

THE APPROACH

The City of Winnipeg views green infrastructure as an Industry Best Practice and an 
important strategy to enhance climate resilience.  When considering the addition of 
green infrastructure for the CSO Master Plan, the City looks strategically at where 
green infrastructure can be added to reduce overflow volume and improve water 
quality. With 43 combined sewer districts, the City is including green infrastructure 
in areas where they are likely to get the most benefit, such as locations where there 
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is less basement flood protection.  These decisions are supported by hydraulic 
modelling of the sewer system. The hydraulic modelling is used to develop solutions 
that address current and emerging needs based on a 35-year design horizon.  

As climate change increases the frequency and intensity of rainfall events, green 
infrastructure can be used to promote natural ground recharge, allowing for 
Winnipeg to be a “sponge city”. Adding green infrastructure to slow down, retain, and 
clean stormwater also extends the life and capacity of existing grey infrastructure, 
reducing cost and need for new grey infrastructure development. With a focus on 
developing “treatment chains”, nature-based solutions such as rain gardens retain 
and filter runoff and nutrients using different types of vegetation. An underground 
storage element like soil cells can be added to hold additional runoff and provide 
a sustainable water source for the urban tree canopy. Combined, the green 
infrastructure projects ease stormwater runoff throughout the city.

THE OUTCOME

Green infrastructure designs and integration into existing and new projects are always 
evolving. The City of Winnipeg is focused on which types of engineered soil mixes 
work best, different types of resilient plants, inlet design performance, and model 
representation.  The building of a naturalized storm retention pond in the Coburn 
East district resulted in significant cost savings and the ability to downsize a large trunk 
sewer. Soil cell projects in locations such as Broadway and the North East Exchange 
increase water retention and storage, supporting trees and urban canopy, improving 
drought resilience, and providing increased heat mitigation through shade. Multiple 
green infrastructure projects are being reviewed for various sewer districts. Interpretive 

Figure 11: As climate change increases the frequency and intensity of rainfall events, green 
infrastructure can be used to promote natural ground recharge, allowing for Winnipeg to be a 
“sponge city”. (Source: City of Winnipeg)
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signs have been added to some projects to explain the benefits of the green 
infrastructure to residents. As the City builds new green infrastructure solutions under 
the CSO Master Plan, it is essential they enhance a community and do not increase the 
operational demand to ensure their sustainability.

A WORD FROM WINNIPEG 

One theme with green infrastructure for stormwater management is that it doesn’t 
work in cold northern climates. “We experience our largest events in the spring and 
summer, and that is when the green infrastructure is working. We incorporate native 
plants into rain gardens designs and naturalized ponds to increase their resilience to 
winter and our climate. Our grey infrastructure is sized to meet or exceed our levels of 
service in the winter,” explained Patrick Coote, Senior Project Engineer for the City of 
Winnipeg’s Wastewater Planning & Project Delivery branch.  

Florence Lee, Project Engineer for the City of Winnipeg Wastewater Planning and 
Water Delivery Branch, highlighted the positive community response to the use of 
green infrastructure. “The majority of sewer infrastructure is underground, making it 
mostly invisible to the public.  Green infrastructure is more visible to the residents. The 
trees and plants add beauty to the community. They value the benefits more than the 
work we are doing underground with grey infrastructure”, she shared. 

“Investing in sustainable sewer infrastructure solutions allows for investments to be 
spread more over the city, addressing local incapacities in a prioritization order. As time 
progresses, the biggest problems are solved”, emphasized Coote. “Green infrastructure 
provides a visible impact and additional benefits. If growth exceeds the design 
capacities, there is a road map for additional capacity enhancement and, when the 
approach is aligned with sustainable development growth, the life of the investments 
can exceed the design life”.  




