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THE SCIENCE

Nature-based solutions are increasingly used as strategies for addressing urban
stormwater management and flood risk reduction, leveraging natural processes
to absorb, filter, and redirect water in ways that reduce the demand on traditional
stormwater infrastructure. In urban contexts, bioretention zones, green roofs and
rain gardens are amongst the most effective nature-based solutions to managing
stormwater runoffs.

The city of Trois-Riviéres has been experiencing more frequent and intense spring

flooding, highlighting the vulnerability of existing drainage systems.The City saw the
potential to test nature-based approaches in a real-world setting that could inform
future planning and inspire replication across other neighbourhoods. Saint-Maurice
Street was identified as an ideal pilot site due to its wide roadway, permeable soils,
and residential character.

THE TRIGGER

The Saint-Maurice Street project was initiated in response to a combination of
infrastructure needs and climate adaptation goals. In 2017, the City planned a major
renewal of aging water and sewer infrastructure along Saint-Maurice Street. This
presented an opportunity to align infrastructure renewal with the objectives of
Trois-Rivieres' 2013 Climate Change Adaptation Plan, which called for the integration
of innovative and sustainable stormwater solutions.

In the case of Trois-Riviéres, Quebec, the Saint-Maurice Street project featured an
extensive implementation of bioretention cells to manage stormwater at the source.
The project included 54 bioretention islands covering 3,600 square metres, planted
with 135 trees, 1,000 shrubs, and 18,000 herbaceous plants. These installations
allowed rainwater to infiltrate into engineered soils, reducing peak flows into the
city's storm sewer network, recharging the aquifer; and filtering out pollutants like
suspended solids, hydrocarbons, and nutrients. Beyond water management, these
vegetated systems contributed to urban cooling, improved aesthetics, and habitat
creation.

THE APPROACH

Trois-Rivieres adopted a comprehensive and integrated design strategy that combined
infrastructure renewal with green infrastructure. First, essential underground works
were completed, including the replacement of nearly five kilometers of drinking water
and sanitary sewer lines. Simultaneously, the surface redesign focused on narrowing
the roadway to calm traffic, improving pedestrian safety with wider sidewalks and
curb extensions, and reducing impermeable surfaces.

The heart of the green strategy lay in the installation of 54 bioretention cells

along the corridor. These vegetated zones were designed to capture and infiltrate
stormwater runoff from the street, with substrates carefully engineered for filtration
and drainage performance. More than 70 plant species were selected to ensure
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Figure 8: Redesigned streets in Trois-Riviéres feature narrower roadways, wider sidewalks, curb
extensions, and reduced impermeable surfaces to improve pedestrian safety and manage storm-
water. (Source: City of Trois-Riviéres)

seasonal diversity, pollutant uptake capacity, and support for pollinators and other
urban wildlife.

Community engagement was a key part of the approach. The City held two

rounds of public consultations, distributed informational materials, and maintained
an online platform to keep residents informed and involved. The initiative also
included a long-term scientific monitoring component led by research partners
from Polytechnique Montréal, Université de Montréal, and Ouranos. This monitoring
program continues to assess stormwater performance, water quality, and vegetation
health.

THE OUTCOME

The results of the Saint-Maurice Street project have been overwhelmingly positive.
From a hydrological perspective, the bioretention systems have significantly reduced
the volume and speed of stormwater runoff entering the sewer system.This has
helped alleviate pressure on municipal infrastructure during heavy rains and reduced
the risk of flooding downstream. Additionally, the infiltration of stormwater into local
soils contributes to groundwater recharge.

Pollution control has also improved, as the bioretention media and plant roots work
to filter out contaminants from runoff before it reaches natural water bodies. The
increased vegetation has contributed to localized cooling, mitigating urban heat island
effects, and the overall streetscape is now more attractive, walkable, and ecologically
vibrant.
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Traffic calming measures and improved pedestrian infrastructure have enhanced
neighbourhood safety and livability. The project has been recognized provincially,
winning both the Génie-Méritas award in 2018 and the Mérite Ovation Municipale
in 2019. Most importantly, it has served as a model for other communities across
Quebec and beyond, demonstrating the practical viability and long-term benefits of
nature-based solutions in mid-sized urban contexts.

Building on the success of the Saint-Maurice Street pilot project, the City of
Trois-Rivieres is now establishing a dedicated working group focused on resilient
urban design. Composed exclusively of municipal staff, this initiative aims to develop
and coordinate strategies for managing increasingly frequent extreme rainfall events.
The group will explore a range of nature-based solutions, including bioretention
systems, swales, retention basins, sponge parks and permeable curb extensions, to
enhance urban resilience.

AWORD FROM TROIS-RIVIERES

When asked what he would recommend to other communities looking at
implementing a similar initiative in their communities, Julien St-Laurent, Head of the
Environmental Department with the City of Trois-Rivieres, mentioned that the project
offered valuable insights that can guide future initiatives in stormwater management.
One key takeaway is the importance of aligning system scale with actual retention
needs."An oversized installation can lead to disproportionate maintenance costs,
without delivering added environmental benefits,” mentioned St-Laurent. Additionally,
substrate selection plays a critical role in the infrastructure performance and in

the case of the Saint-Maurice Street project, a less permeable option could have
enhanced both water filtration and contaminant filtration.

The pilot project also highlighted that maintenance consideration for this type of
infrastructure should be considered from the outset. Whether handled internally or
outsourced, maintenance requires a dedicated plan and associated budget. This is
critical as improper maintenance can quickly lead to operational issues and increased
citizen complaints. St-Laurent advised that communities considering similar systems
should evaluate long-term maintenance needs and realistic budgeting to ensure
sustainability and public support.
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