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There are 5,600 kilometres of streets in the City of Toronto accounting for approximately
one-quarter of land use in the City (City of Toronto, n.d.). This is roughly equivalent to the
distance between Toronto and Whitehorse, Yukon.

Toronto’s streets vary in size and use, from local neighbourhood roads to wide arterials for fast
moving vehicles. Many of Toronto’s streets prioritize the movement of private automobiles over
other road uses such as transit, walking and cycling. Through various design interventions, there
exists an opportunity to create complete and green streets that contribute to the City’s ecological
resilience and promote sustainable lifestyles across our communities.

Complete Streets are designed to be safe for everyone: people who walk, bicycle, take transit, or
drive, and people of all ages and abilities. Instead of singularly prioritizing the movement of
vehicles, they prioritize multiple street uses and modes of transportation (Complete Streets for
Canada, n.d.).

Green Streets incorporate green infrastructure, including natural and human-made elements
such as trees, green walls, stormwater management systems and other low impact development
(LID) interventions that provide ecological and hydrological functions (City of Toronto, n.d.).

In their current form, many Toronto streets negatively contribute to urban water management,
ecology, air quality and public safety. For example:

- Runoff occurs when stormwater cannot be absorbed by impervious surfaces, including
pavement, shingled roofs, cement surfaces and more. Runoff often carries toxic
chemicals which end up in our river systems, and eventually, Lake Ontario (Environment
and Climate Change Canada, 2013).

- Transportation accounts for 36% of total greenhouse gas (GHG) emissions in Toronto.
Emissions from passenger vehicles, commercial vehicles and busses account for 97% of
transportation emissions (City of Toronto, 2019). GHG emissions contribute to climate
change, reduce air quality and are harmful to public and environmental health.

- Increasing the proportion of trips made by cycling and walking can help reduce carbon
emissions and improve population health. In many of Toronto’s streets, missing or narrow
sidewalks, a lack of protected cycling infrastructure, and the risk of being hit by motorists
make these mobility choices unattractive. As the COVID-19 pandemic has made clear,
sidewalks are often too narrow to enable safe physical distancing. For more people to feel
comfortable walking or biking, streets need to be fundamentally redesigned.

We have evaluated how these issues manifest in a local context, and propose interventions to
transform a streetscape into a complete and green street that can serve as a model to be scaled
across the City. The Queensway is an approximately 18-kilometre east-west arterial road in the
Cities of Toronto and Mississauga. Our analysis focuses on an approximately 250 metre section
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of the roadway between the commercial plaza at 125 The Queensway and the intersection at
Smithfield Drive. The right of way width in this section is 30 metres (City of Toronto, 2010).
There are four bi-directional vehicular lanes, and dedicated turning lanes in some sections. The
street is lined by low-rise commercial buildings, parking lots, and the Ontario Food Terminal.
The City of Toronto has proposed some upgrades to The Queensway to reflect a Complete Street
model, however our proposed interventions advance the Complete Street idea to integrate Green
Street features that contribute to resilience and sustainability. Our proposal includes:

- Rain Gardens: Landscaped gardens for stormwater collection to limit water flow into
drainage systems and waterways, reducing the risk of drainage problems, flooding,
erosion, and contaminants entering natural habitats (Siwiec, Erlandsen & Vennemo,
2018; TRCA, 2016).

- Bioswales: Shallow, narrow, landscaped depressions meant to capture stormwater runoff,
filtering pollutants, and redirecting the runoff on a desired path (Anderson et al, 2016;
NACTO, n.d.).

- Urban Forest: Trees in cities offer GHG emission sequestration, air pollution filtration,
stormwater management and flood mitigation. They also introduce wildlife habitats, offer
heat protection and cool the air (Alvey, 2006)

- Silva Cells: Flexible and modular soil containment systems that transfer the weight of
heavy surface loads to a deeper layer belowground, providing space for lightly
compacted soil enabling root growth under favourable conditions (Deep Root, n.d.)

- Multi-Modal Transportation: Allows street users to choose a variety of mobility types
that are accessible and effective for moving through the City, including dedicated transit
lanes, cycle lanes and wide sidewalks. Safety for these users is improved by narrowing
vehicle lanes and introducing buffers to better separate vehicles from other road users.

- Intensification: Low-density lands can be redeveloped for enhanced use, and in support
of multi-modal transportation and a stronger community.

  
We identify that streetscape redesign can present challenges. A cultural change among road users
is required, particularly when reducing automotive space. Furthermore, redesign can be costly,
especially when emerging technologies are integrated. Finally, it is vital to ensure that street
transformation is prioritized and sequenced in a way that is equitable and deliberate so as to
ensure that certain communities do not disproportionately receive benefits over others.

  As a major city on the international stage and the most populated city in Canada, Toronto has a
responsibility to lead by example as it develops for the future. Green and Complete streetscape
redesign, as exemplified on The Queensway, showcases how interventions can be scaled across
the City to integrate resilient infrastructure. We hope that this work provides an example of how
United Nations Sustainable Development Goals can be advanced at a practical urban scale, and
inspire change in the built environment for improved places for people and the planet.



Reimagining the Complete Street 4

References

Alyaseri, I., Zhou, J., Morgan, S. M., & Bartlett, A. (2017). Initial impacts of rain gardens’
application on water quality and quantity in combined sewer: Field-scale experiment.
Frontiers of Environmental Science & Engineering, 11(4), 127-138.
https://doi.org/10.1007/s11783-017-0988-5

Alvey, A. A. (2006). Promoting and preserving biodiversity in the urban forest. Urban Forestry
& Urban Greening, 5(4), 195-201. https://doi.org/10.1016/j.ufug.2006.09.003

American Society of Landscape Architects (ASLA). (2008). Create a rain garden or bioswale.
Retrieved from https://www.asla.org/uploadedFiles/CMS/Chapters/CD_Bioswale.pdf

American Society of Landscape Architects (ASLA). (n.d.). Improving water efficiency:
Residential bioswales and bioretention ponds. Retrieved from
https://www.asla.org/bioswales.aspx

Anderson, B. S., Phillips, B. M., Voorhees, J. P., Siegler, K., & Tjeerdema, R. (2016). Bioswales
reduce contaminants associated with toxicity in urban stormwater. Environmental
Toxicology and Chemistry, 35(12), 3124-3134. https://doi.org/10.1002/etc.3472

Bloy, Jonathan. (2013). Sidewalk puddle [Photograph]. Bloy.
https://bloy.net/2013/07/21/sidewalk-puddle/

Calvet, Stephanie. (2014). Engineering Greener Development: Bioswales to Bioretention
[Photograph]. Urban Toronto.
https://urbantoronto.ca/news/2014/04/engineering-greener-development-bioswales-bioret
ention

City of Newmarket. (n.d.). Traffic mitigation strategy. Retrieved from
https://www.newmarket.ca/LivingHere/Pages/Roads%20and%20Traffic/Traffic%20Mana
gement/Speed%20Management/Traffic-Mitigation-Strategy.aspx

City of Toronto. (2010). Toronto right-of-way widths. Retrieved from
https://www.toronto.ca/wp-content/uploads/2017/11/984d-cp-official-plan-Map-03_OP_
ROW_AODA.pdf

City of Toronto. (2016). Growing Toronto’s tree canopy (Tree planting strategy).
https://www.toronto.ca/legdocs/mmis/2016/pe/bgrd/backgroundfile-97019.pdf



Reimagining the Complete Street 5

City of Toronto. (2017). Road engineering design guidelines: Lane widths. Retrieved from
https://www.toronto.ca/wp-content/uploads/2017/11/921b-ecs-specs-roaddg-Lane_Width
s_Guideline_Version_2.0_Jun2017.pdf

City of Toronto. (2017). Reducing health risks from traffic related air pollution (TRAP).
Retrieved from
https://www.toronto.ca/legdocs/mmis/2017/pe/bgrd/backgroundfile-108665.pdf

City of Toronto. (2017). Vision Zero road safety plan.
https://www.toronto.ca/wp-content/uploads/2017/11/990f-2017-Vision-Zero-Road-Safety
-Plan_June1.pdf

City of Toronto. (2019). Greenhouse gas emissions inventory 2019. Retrieved from
https://www.toronto.ca/wp-content/uploads/2021/10/8f2e-2019-Inventory.pdf

City of Toronto. (2019). Toronto Official Plan: Chapter 1. Retrieved from
https://www.toronto.ca/city-government/planning-development/official-plan-guidelines/o
fficial-plan/chapters-1-5/

City of Toronto. (2020). Cycling network plan installations: Bloor West bikeway extension and
ActiveTO map. Retrieved from
https://www.toronto.ca/legdocs/mmis/2020/cc/bgrd/backgroundfile-147512.pdf

City of Toronto. (2021). Cycling network map. Retrieved from https://www.toronto.ca/services-
payments/streets-parking-transportation/cycling-in-toronto/cycling-google-map/

City of Toronto. (2021). Fatalities: Vision Zero. Retrieved
from https://www.toronto.ca/services-payments/streets-parking-
transportation/road-safety/vision-zero/vision-zero-dashboard/fatalities-vision-zero/

City of Toronto. (n.d.). Green streets. Retrieved from
https://www.toronto.ca/services-payments/streets-parking-transportation/enhancing-our-st
reets-and-public-realm/green-streets/

City of Toronto. (n.d.). The Queensway complete street. Retrieved from
https://www.toronto.ca/community-people/get-involved/public-consultations/infrastructur
e-projects/the-queensway-complete-street/?fbclid=IwAR1FYY1MJkIYX2M6GYIalCn3z
PJg8nBNRi7znk_yk6oV_-8FzFPZ5I6NEgE

Complete Streets for Canada. (n.d.). What are complete streets? Retrieved from
https://completestreetsforcanada.ca



Reimagining the Complete Street 6

Credit Valley Conservation. (2021). Haggert Ave [Photograph]. https://cvc.ca/fletchers-creek-
snap-neighbourhood-news/haggert-avenue-bioswale-retrofit-nears-completion/

Deeproot. (2012). What are Silva Cells, and how do they work? [Video]. Youtube.
https://www.youtube.com/watch?v=TRSly23B01c

Deeproot. (n.d.). Silva cells. Retrieved from
https://www.deeproot.com/products/silva-cell/engineers/

Ellen, Glen. (2016). Runoff [Photograph]. KQED.
https://www.kqed.org/science/573382/catching-storm-runoff-could-ease-droughts-but-it-
wont-come-cheap

Environment and Climate Change Canada. (2013). Causes of flooding. Government of Canada.
Retrieved from https://www.canada.ca/en/environment-climate-change/
services/water-overview/quantity/causes-of-flooding.html#stormwater

Evans, Greg. (2015). Varying levels of ultrafine particles (UFP) [Photograph]. University of
Toronto.https://news.engineering.utoronto.ca/traffic-emissions-may-pollute-1-in-3-canadi
an-homes/

Google Maps. (2012). [Streetview of The Queensway]. Accessed November 29, 2019.

Google Maps. (2021). [Streetview of The Queensway]. Accessed November 29, 2019.

Groundwater Foundation. (n.d.). More about rain gardens. Retrieved from
https://www.groundwater.org/action/home/raingardens-more.html

Harris, Leanne. (2020). Lane change: Safer cycling infrastructure in Toronto. Ryerson
University. Retrieved from
https://www.ryerson.ca/content/dam/city-building/Lane_Change_Report_FINAL_Sept_3
0_2020.pdf

Jusić S., Hadžić E., Milišić H. (2020). Urban Stormwater Management: New Technologies. New
Technologies, Development and Application II. 76.
https://doi.org/10.1007/978-3-030-18072-0_90

Mackenzie, Robert. (2021). Board of Trade urges frequent transit service across the region.
Urban Toronto. Retrieved from
https://urbantoronto.ca/news/2021/11/board-trade-urges-frequent-transit-service-across-re
gion



Reimagining the Complete Street 7

Marshall, Sean. (2013). York Region's rapidways: The good, the bad and the ugly. Spacing
Toronto. Retrieved from http://spacing.ca/toronto/2013/09/12/york_region_rapidways/

Ministry of Municipal Affairs and Housing. (2020). A Place to Grow: Growth Plan for the
Greater Golden Horseshoe. Province of Ontario. Retrieved from
https://files.ontario.ca/mmah-place-to-grow-office-consolidation-en-2020-08-28.pdf

Ministry of Municipal Affairs and Housing. (2020). Provincial Policy Statement, 2020. Province
of Ontario. Retrieved from https://files.ontario.ca/mmah-provincial-policy-statement-
2020-accessible-final-en-2020-02-14.pdf

National Association of City Transportation Officials (NACTO). (n.d.). Urban street design
guide. Retrieved from https://nacto.org/publication/urban-street-design-guide/
street-design-elements/stormwater-management/bioswales/

National Association of City Transportation Officials (NACTO). (n.d.). Complete streets are
green streets. Retrieved from https://nacto.org/publication/urban-street-stormwater-
guide/streets-are-ecosystems/complete-streets-green-streets/

Scharenbroch, B. C., Morgenroth, J., & Maule, B. (2016). Tree species suitability to bioswales
and impact on the urban water budget. Journal of Environmental Quality, 45(1), 199-206.
https://doi.org/10.2134/jeq2015.01.0060

Schlossberg, M., Lindgren, R., Amos, D., Rowell, J. (2019). Rethinking Streets for Bikes.
University of Oregon. Retrieved from:
https://ppms.trec.pdx.edu/media/project_files/Rethinking_Streets_for_Bikes_.pdf

Siwiec, E., Erlandsen, A. M., & Vennemo, H. (2018). City greening by rain gardens: costs and
benefits. Ochrona Srodowiska i Zasobów Naturalnych, 29(1), 1-5.
https://doi.org/10.2478/oszn-2018-0001

Sidewalk Widths Toronto. (n.d.). Sidewalk Widths Toronto. Retrieved from
https://sharedstreets.github.io/sidewalkwidths-toronto/#16/43.6493/-79.3808

Streetmix. (2021). Street cross section. Retrieved from https://streetmix.net/

Sustainable Technologies. (2017). Fairford Parkette. Toronto and Region Conservation
Authority. Retrieved from https://sustainabletechnologies.ca/app/uploads/2017/08/
Fairford-Parkette-Case-Study_2017.pdf



Reimagining the Complete Street 8

Sustainable Technologies. (n.d.). Bioretention and rain gardens. Toronto Region Conservation
Authority. Retrieved from https://sustainabletechnologies.ca/home/urban-runoff-
green-infrastructure/low-impact-development/bioretention-and-rain-gardens/

Sustainable Technologies. (n.d.). Haggert Avenue bioswale with structural soil base: City of
Brampton. Toronto Region Conservation Authority. Retrieved from
https://sustainabletechnologies.ca/home/urban-runoff-green-infrastructure/low-impact-de
velopment/bioretention-and-rain-gardens/haggert-avenue-bioswale-with-structural-soil-b
ase-city-of-brampton/

Sustainable Technologies. (n.d.). Permeable pavement. Toronto Region Conservation Authority.
Retrieved from https://sustainabletechnologies.ca/home/urban-runoff-
green-infrastructure/low-impact-development/permeable-pavement/

Sustainable Technologies. (n.d.). Swales and roadside ditches. Toronto Region Conservation
Authority. Retrieved from https://sustainabletechnologies.ca/home/urban-runoff-green
-infrastructure/low-impact-development/swales-and-roadside-ditches/

Sustainable Technologies. (n.d.). The Queensway sustainable sidewalk pilot project. Retrieved
from https://sustainabletechnologies.ca/app/uploads/
2018/10/Queensway-Case-Study_FINAL.pdf

Toronto Region Conservation Authority (TRCA). (2016). Rain gardens. Retrieved from
https://trca.ca/app/uploads/2016/10/2138-STEW-Rain-Gardens.pdf

Toronto Region Conservation Authority (TRCA). (n.d.). Flood plain map: Retrieved from
https://trca.ca/conservation/flood-risk-management/flood-plain-map-viewer/#map

Toronto Region Conservation Authority (TRCA). (n.d.). Low impact development. Retrieved
from https://trca.ca/conservation/restoration/low-impact-development/

Toronto Region Conservation Authority (TRCA). (n.d.). Rain garden [Photograph]. Retrieved
from https://trca.ca/news/complete-guide-building-maintaining-rain-garden/

University of Toronto. (2016). Toronto’s ‘urban forest’ worth $14.2-billion. Retrieved from
https://www.utoronto.ca/news/toronto%E2%80%99s-%E2%80%98urban-
forest%E2%80%99-worth-142-billion-report-says

Urbaneer. (2019). Cabbagetown. [Photograph]. Urbaneer.
https://urbaneer.com/blog/historic_cabbagetown_neighbourhood_toronto



Reimagining the Complete Street 9

Urban Mobility Solutions. (n.d.). Dedicated bike lanes. Retrieved from
http://www.uemi.net/uploads/4/8/9/5/48950199/solutions-factsheet-2-1-dedicated_bus_la
nes_041216.pdf?fbclid=IwAR2gYkdXm19wEl_WRMdMe39hPeou_4mxWgy4PpzdHzH
298zngWXjqy-JM3M

Wanek-Libman, Mischa. (2021). Bus lanes are working in Toronto. Mass Transit Magazine.
Retrieved from https://www.masstransitmag.com/bus/infrastructure/
article/21232441/bus-lanes-are-working-in-toronto


