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At the outset of this project, the Green Streets Team spent several weeks reviewing precedent 
manuals and guidelines from across North America to establish a comprehensive list of potential 
Green Infrastructure options that would be suitable for application in the City of Toronto, given 
geographical and climatic conditions. The precedent study produced a comprehensive ‘Long 
List’ of 40 potential Green Infrastructure options that would be feasible. As part of the long 
list, each Green Infrastructure option was described and the ancillary benefits of each was 
outlined. The suitability of each for various applications within Complete Street typologies was 
also considered. The following matrices set out the long list of Green Infrastructure options. 

LONG LIST OF GREEN INFRASTRUCTURE OPTIONSB.1
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Transit Stops           N   Considerations AQ-1a - AQ-1c

Bridges                P   Considerations AQ-1a, AQ-1c & AQ-1e

Transit Stops           N   Considerations AQ-2b & AQ-2c

Rooftop (Underground Garages)          P   Consideration AQ-2a

Furnishing / Planting Zone 

Frontage Zones

Medians / Raised Islands

Furnishing / Planting Zone         Y

Frontage Zones        Y

Medians / Raised Islands  Y

Parking Lay-Bys    Y

Cycling Infrastructure (Separated)    Y

Furnishing / Planting Zone       Y

Frontage Zones     Y

Medians / Raised Islands   Y

Furnishing / Planting Zone        Y

Frontage Zones       Y

Medians / Raised Islands  
Cycling Infrastructure (Separated)    Y

Furnishing / Planting Zone        Y

Frontage Zones Y

Medians / Raised Islands   Y

Vehicle Lanes                  N   Consideration AQ-4a

On-Street Parking        P   Consideration AQ-4a

Cycling Infrastructure          P   Consideration AQ-4a

Sidewalks                P   Consideration AQ-4a

Crosswalks                N   Consideration AQ-4a

Decorative Paving                Y

Bridges                P   Consideration AQ-4a

AQ-1   Green Wall Green walls can provide valuable green 
infrastructure within confined urban spaces. They 
can feature plants rooted in the ground and 
trained to grow up a vertical wall, known as a 
“green facade” or plants that are rooted in a 
vertical modular, composite or custom substrate 
system that is affixed directly to an existing 
structural wall, known as a ‘living wall’. Refer to 
Toronto’s Best Practices Manual for Green Walls 
for a detailed description of each.

 AQ-1a. Irrigation system required
 AQ-1b. Ownership / responsibility
 AQ-1c. Maintenance requirements
 AQ-1d. Microclimate
 AQ-1e. Salt / pollutant load

 

 Y

  

 

 

 

   



 

 



DescriptionGreen Infrastructure /
 LID Option

AI
R 

QU
AL

IT
Y

AQ-3D   Planter Boxes/Movable 
                Planter

Planter Boxes are available in a variety of forms 
and materials and can be used as accents or as a 
buffer between competing uses. Planted Boxes 
can enhance biodiversity and improve air quality, 
but have a limited ability to manage stormwater as
they only receive direct rainfall and have a limited 
capacity.

Soil cell systems can be used when street trees 
are desirable in locations where surface areas are 
limited.

Soil cells are rigid modular systems that are used 
to increase the soil volume under paved surfaces 
in ultra-urban areas. Soil cells provide the 
structural integrity required to support vehicular 
load on paved surfaces and at the same time 
some systems offer up to 92% porous space in 
order to accommodate underground services and 
utilities.

Considerations Feasibility
No / Potential / Yes

Potential Applications

 AQ-2a. Load bearing capacity of roof structure 
 AQ-2b. Maintenance
 AQ-2c. Ownership / responsibility
 AQ-2d. Microclimate
 AQ-2e. Salt / pollutant load
 AQ-2f. Pedestrian load
 AQ-2g. Application only to streets with strata configuration over a garage 

   

AQ-3E.a. Salt / pollutant load
AQ-3E.b. Microclimate
AQ-3E.c. Snow removal / maintenance requirements
AQ-3E.d. Underground / overhead services
AQ-3E.e. Proximity to TTC underground tunnel

AQ-3D.a. Operation and maintenance
AQ-3D.b. Salt/pollutant load
AQ-3D.c. Presence of overhead services
AQ-3D.d. Microclimate
AQ-3D.e. Salt / pollutant load
AQ-3D.f. Snow removal / maintenance requirements
AQ-3D.g. Underground services

AQ-3B   Trees in Soil Cell AQ-3B.a. Salt / pollutant load
AQ-3B.b. Maintenance requirements
AQ-3B.c. Underground services
AQ-3B.d. Proximity to TTC underground tunnel

AQ-3E    Precast Tree Planters Precast tree planters are prefabricated impervious
planters filled with bioretention media and 
equipped with a perforated pipe outlet for filtration 
and conveyance of direct rainfall. Precast planters 
are suitable for use  throughout urban street 
types, however they have a limited capacity for 
volume retention. These planters are highly 
effective in areas where contaminated soils are 
present or where a high watertable exists.

 AQ-3A.a. Available soil volume
 AQ-3A.b. Soil characteristics
 AQ-3A.c. Salt / pollutant load
 AQ-3A.d. Presence of overhead or underground services
 AQ-3A.e. Pedestrian load
 AQ-3A.f. Proximity to natural heritage system
 AQ-3A.g. Microclimate
 AQ-3A.h. Maintenance requirements 

AQ-3A    Street Trees

 



    

AQ-2    Green Roof Green roofs are comprised of vegetation planted 
in growing medium and installed on a concrete 
slab or over a conventional roof system. They can 
provide ecological benefits, reduce heat island 
effect and can store rainwater in the growing 
medium. Excess rainwater that is not taken up by 
plants will either evaporate or will drain away 
through the drainage system. 

 AQ-4a. Still being tested for performance on high occupancy roadsPhotocatalytic paving is a surface treatment that 
has the ability to purify outdoor air by eliminating 
nitrogen oxide and other airborne toxins that result
from traffic emissions.  When exposed to sunlight 
a component of the paving material called titanium
dioxide reacts with NOx gasses to create non-
toxic soluble nitrates that will wash away in the 
rain. Photocatalytic paving is available in concrete 
or asphalt for road surfaces and concrete stone 
for pedestrian walkways, plazas etc. Concrete 
stones are available in a variety of colours and 
comes in standard and textured finishes.

AQ-4   Photocatalytic Paving

Street trees help to increase the overall urban 
forest canopy and can assist in improving air 
quality, reducing the urban heat island effect and 
providing wildlife habitat. The City prefers large 
canopy native species for street tree planting. 
Suitable species can be identified using the 
Vegetation Selection Tool. 

  



  







Ancillary Benefits



Rationale

Suitable Street Types



AQ-3C.a. Microclimate
AQ-3C.b Salt/pollutant load
AQ-3C.c Overhead / underground services 
AQ-3C.d Width of sidewalk area

AQ-3C   Trees in Open Planter Open tree planters can be used where widths are 
generous. They are able to accommodate two or 
more trees per planter and can be framed by a 
low curb or higher seat wall. Open tree planters 
are typically the most cost effective way to plant in 
a hard landscape if space allows, but are not the 
preferred solution in areas with high pedestrian 
volumes. The soil volume can also be augmented 
by installing soil cells below the grade of the 
planter.

      



  



  



TORONTO GREEN STREETS GUIDELINE - LONG LIST OF GREEN INFRASTRUCTURE OPTIONS - AIR QUALITY
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Street Lights                  Y

Decorative Lights            Y

Signage (Bus Shelters, Street Signs)          N   Considerations GHG-1a & GHG-1b

Street Lights                  Y

Transit Stops          N   Considerations GHG-2a & GHG-2b

Decorative Lights            Y

Parking Meters     P   Considerations GHG-2a & GHG-2b

Vehicle Charging Stations          P   Consideration GHG-2b

Decorative Paving          P   Consideration GHG-2a

Vehicle Lanes                  N   Consideration GHG-3d

Sidewalks              P   Consideration GHG-3e

Cycling Infrastructure          P   Consideration GHG-3e

Crosswalks                P   Consideration GHG-3e

On-Street Parking        P   Consideration GHG-3e

Vehicle Lanes                N   Considerations GHG-4a & GHG-4b

Cycling Infrastructure (Separated)    P   Considerations GHG-4a & GHG-4b

Sidewalks                P   Considerations GHG-4a & GHG-4b

Crosswalks                P   Considerations GHG-4a & GHG-4b

Vehicle Lanes              P   Consideration GHG-5b

Cycling Infrastructure          Y

Crosswalks                Y

Street Lights                P   Considerations GHG-6a & GHG-6b

Transit Stops          N   Considerations GHG-6a & GHG-6b

Frontage Zones          Y

Pedestrian Clearways / Sidewalks                Y

Furnishing / Planting Zones                Y

Curbside Spaces                Y

Vehicle Lanes                  Y

Transit Lanes   Y

Medians / Raised Islands      Y

On-Street Parking       Y

Parking Lay-Bys      Y

Cycling Infrastructure (Separated)          Y

Crosswalks                Y

Intersections                Y

Transit Stops        Y

Decorative Paving                Y



   

 

 

 

Green Infrastructure /
 LID Option Description

 GHG-5a.Maintenance
 GHG-5b.Durability

Considerations

Suitable Street Types

 GHG-2a.Operation and maintenance
 GHG-2b.Ownership / responsibility
 GHG-2c.Presence of overhead or underground services
 GHG-2d.Width of sidewalk area
 GHG-2e. Photovoltaic paving tiles not suitable for vehicular traffic

  

GHG-4    Solar Paver Lighting Solar-powered LED paver lights are designed to 
withstand most vehicle traffic and are durable 
under harsh winter conditions. Each unit is self-
contained and comes equipped with its own solar 
cells that charge an internal battery. A light sensor 
is included to activate and deactivate the LED 
lights at dusk and dawn.

 GHG-4a.Operation and maintenance 
 GHG-4b.Durability
 GHG-4c.Can function in temperatures from - 40°C to +60°C

LED (light emitting diodes) lights represent the 
latest in lighting technology.  They are long lasting 
(30,000-60,000 hours) and are extremely energy 
efficient (up to 90% more efficient then 
conventional incandescent bulbs). In addition, 
they generate very little heat and are made of non-
toxic materials that can be recycled. LEDs provide 
superior visibility with more even light dispersion 
and can reduce light pollution through appropriate 
fixture choices and targeted placement.

 GHG-1a. Operation and maintenance
 GHG-1b. Ownership / responsibility
 GHG-1c. Presence of overhead or underground services
 GHG-1d. Width of sidewalk area

  

Potential Applications

  

 GHG-3a.Operation and maintenance
 GHG-3b.Presence of underground services
 GHG-3c.Contain heated elements to prevent snow and ice accumulation in winter
 GHG-3d.Not yet approved for road surfaces
 GHG-3e.New technology - durability unknown

Photovoltaic (PV) panels are used to harness 
sunlight and convert it to usable energy. Solar 
units can be used to power streetlights and 
parking meters, to illuminate transit stops and as 
decorative paving. They provide considerable 
benefits over conventional grid-powered systems 
including energy efficiency, location flexibility and 
wireless monitoring capability.

Solar roads comprise a modular system of 
photovoltaic panels designed to convert sunlight 
to usable energy. They are engineered to be an 
all-in-one product that will eliminate requirements 
for resurfacing, repainting and even winter 
maintenance. LED lights are embedded within the 
panels to allow for lane markings, turning arrows, 
HOV, cycling infrastructure or any other type of 
marking. These markings are illuminated on the 
surface of the panels as required.

GHG-2    Solar Photovoltaic 
               Panel

 GHG-6a.Operation and maintenance
 GHG-6b.Ownership / responsibility
 GHG-6c.Presence of overhead services or tree canopy
 GHG-6d.Availability of consistent wind

Small-scale wind turbines can be highly versatile 
and can provide a renewable energy source. 
Wind turbines are recommended as a sustainable 
option to power street lights.

GHG-7   Cool Pavements Pavement with higher solar reflectivity reduces 
local heat island effects and reduces the heat 
transferred to stormwater thereby improving water
quality. The Toronto Green Standard tier
2 and LEED support an SRI of at least 29 for at 
least 75% of hardscapes.
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 GHG-1    LED Lighting

GHG-6    Wind Energy

GHG-5    Photo-luminescent 
               Road Marking

Photoluminescent road markings are created from
a paint product that has an embedded 
photoluminescent powder. The paint absorbs 
sunlight during the day and then emits a green 
glow at night that lasts up to 10 hours.  It has 
been used effectively for road markings in Europe.

GHG-3    Solar Roads

Ancillary Benefits













RationaleFeasibility
No / Potential / Yes

TORONTO GREEN STREETS GUIDELINE 
LONG LIST OF GREEN INFRASTRUCTURE OPTIONS - GHG & ENERGY EFFICIENCY
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Furnishing / Planting Zone        Y

Medians / Raised Islands   Y

Cycling Infrastructure    N   Consideration WQ-1q

Bridges       Y

Frontage Zones     Y

Bridges      Y

Intersections         Y

Mid-block     Y

Transit stops    P   Consideration WQ-3c

Furnishing / Planting Zone          Y

Medians / Raised Islands      Y

Furnishing / Planting Zone        P   Considerations WQ-5d & 5e

Medians / Raised Islands        P   Considerations WQ-5d & 5e

Furnishing / Planting Zone        Y

Medians / Raised Islands        Y

Bridges          Y

Furnishing / Planting Zone               Y

Medians / Raised Islands         Y

Bridges       

 WQ-4a. Refer to Considerations of the "Bioretention Planter" above
 WQ-4b. Can be installed as new construction or retrofit installation

 WQ-2   Stormwater Planter Stormwater Planters are similar to Bioretention 
Planters in their form and function, however 
Stormwater Planters are designed to receive 
runoff from downspouts and surrounding 
sidewalks.

        

 WQ-4   Bioretention 
               Cell

Bioretention cells provide a design variation that is
suitable for more suburban street types such as 
Residential Neighborhood or Connector 
Neighborhood streets, within ‘Furnishing / 
Planting Zones’ or ‘Medians’ where space is not 
as constrained. This form of bioretention often 
receives overland flows from the surrounding 
landscape and from the roadway through curb cut 
inlets.

           

WQ-2a. Refer to Considerations of the "Bioretention Planter" above

   

 

  

     

WQ-6a. Requires 5 to 15% of contributing drainage area and min. 2 m width
WQ-6b. Longitudinal slopes 0.5 - 6%, slopes > 3% require check dams

 WQ-6c. Conveyance capacity should match drainage area. Impervious drainage area to treatment 
              facility area ratio = 5:1 to 10:1
WQ-6d. Highly contaminated source areas for runoff should not be treated by enhances grass swales

 WQ-6e. Utilities  parallel should be offset from the swale centerline. Underground utilities below the 
               bottom of the swale are a concern
 WQ-6f.  Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
 WQ-6g. Min. 4m offset from building foundations
 WQ-6h. Salt / pollutant load
 WQ-6i. Pedestrian load
 WQ-6j. Snow removal / maintenance requirements
 WQ-6k. Underground services
WQ-6l.  Proximity to TTC underground tunnel

     

WQ-7    Bioswale / Dry Swale /
              Infiltration Trench

Description

 

Bioretention is a Low Impact Development (LID) 
practice that is designed to provide temporary 
storage, filtration and infiltration of stormwater 
runoff.  Although the physical design of a 
bioretention facility can vary, the construction 
profile generally consists of the following: a gravel 
storage layer, a choker layer (optional), a 
bioretention media layer, a mulch layer and a 
vegetation layers. The physical form of 
bioretention practices can vary to provide a 
complementary aesthetic within any street 
typology from the rural to the ultra-urban contexts. 
Types of bioretention facilities include: 
Bioretention Planters, Bioretention/Stormwater 
Curb Extensions/Bump-outs, Bioretention Cells, 
and Rain Gardens.

Bioretention Planters are constructed structures 
with vertical sidewalls. They are often narrow and 
rectangular in shape and can be installed in close 
proximity to utilities, driveways, trees, light 
standards and other street features. Bioretention 
Planters receive road runoff through curb inlets 
and overland flows from the surrounding sidewalk 
and other paved surfaces.

WQ-5    Rain Garden Rain gardens are sunken planting beds 
constructed of highly permeable nutrient rich soils.
They can include an engineered soil layer and 
overflow structure to increase their stormwater 
management performance. Rain gardens should 
always be designed to drain efficiently after a 
storm event to avoid creating areas of standing 
water where mosquitoes can breed.

WQ-5a. Salt / pollutant load
WQ-5b. Microclimate
WQ-5c. Snow removal / maintenance requirements
WQ-5d. Underground / overhead services
WQ-5e. Proximity to TTC underground tunnel

WQ-1    Bioretention Planter 

 WQ-3a. Refer to Considerations of the "Bioretention Planter" above
 WQ-3b. Can be installed as new construction or retrofit installation
 WQ-3c. Ownership / responsibility

Bioretention Curb Extensions and Bump-outs 
have the same bioretention function as above, but 
are positioned as buffers at various locations 
throughout a block and can provide traffic calming 
effects.

Green Infrastructure /
 LID Option

Bioswales are similar to enhanced grass swales in
their linear and cross-sectional surface geometry, 
however their subsurface profile is more reflective 
of a bioretention cell, with filter media and/or a 
storage gallery and optional underdrain 
(depending native soil permeability) below. 
Bioswales can either be planted with grasses or 
finished with more elaborate combinations of plant
and aggregate materials. These additional 
components help to slow the velocity of runoff and 
assist in sedimentation, filtration 
evapotranspiration and infiltration.  As a result of 
their bioretention profile, bioswales have the 
potential to be more effective at removing 
pollutants, reducing runoff and protecting 
downstream channels from erosion then 
enhanced grass swales.  Bioswales are also 
referred to as dry swales or infiltration swales.

WQ-7a. Requires 5 to 15% of contributing drainage area and >5m swale length between culverts
WQ-7b. Longitudinal slopes 0.5 - 4%;  6% max. Slopes > 3% require check dams
WQ-7c. Treat drainage areas of <2 hectares or less. Impervious drainage area to treatment facility area 
             ratio = 5:1 to 15:1

WQ-7d. Located over any soil type, but hydrologic soil group A and B soils are best for achieving water 
              balance benefits. WQ-5e. Located in portions of the site with the highest native soil infiltration 
             rates. Where infiltration rates are less than 15 mm/hr an under drain is required.

WQ-7f.  Facilities receiving road or parking lot runoff should not be located within 2 year time-of-travel 
             wellhead protection area.
WQ-7g. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
             bedrock elevation
WQ-7h. Min. 4m offset from building foundations
WQ-7i. Runoff from pollution hot spots should not be treated in bioswales designed for full or partial 
             infiltration. Facilities designed with an impermeable liner (filtration only facilities) can be used to 
             treat runoff from pollution hot spots.
WQ-7j.  Presence of underground and overhead utilities
WQ-7k. Salt / pollutant load
WQ-7l.  Pedestrian load
WQ-7m. Snow removal / maintenance requirements
WQ-7n.  Underground services
WQ-7o.  Proximity to TTC underground tunnel

Suitable Street Types

 WQ-3    Bioretention Curb 
               Extension /Bump-Out 

WQ-6    Enhanced Grass Swale
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Enhanced grass swales are similar to traditional 
grass swales, however they feature a slightly 
altered parabolic form and incorporate amended 
soils that slow runoff and assist in contaminant 
removal. Enhanced grass swales can serve as a 
pretreatment option for infiltration practices, 
particularly on low traffic volume roadways that do 
not receive high loads of de-icing compounds in 
the winter. Check dams can be integrated into the 
design in order to maximize infiltration benefits.











  

 

Ancillary Benefits

  

       

Rationale

 WQ-1a. Optimal for soils with high infiltrations rates. Where rates are < 15 mm/hr an underdrain is 
               required
 WQ-1b. Ponding time < 24hr after storm event
WQ-1c. Presence and location of overhead and underground servicing
WQ-1e. Located within two (2) year time-of-travel wellhead protection area
WQ-1f. Contributing slopes should be between 1- 5%

 WQ-1g. If an under drain is used, then 1-1.5m elevation difference is needed between inflow and 
              downstream stormdrain invert
 WQ-1h. Min. one (1) metre separating seasonal high water table or top of bedrock elevation and the 
              bottom of the practice
WQ-1i. Max. recommended contributing drainage area is 0.8 hectares

 WQ-1j. Runoff from pollution hot spots should not be treated by bioretention facilities designed for full or 
              partial infiltration
 WQ-1k. If impermeable liner is used, then no setback is required from a building. If not, a four (4) metre 
             setback from building foundations
 WQ-1l. Salt / pollutant load
 WQ-1m. Pedestrian load
 WQ-1n. Snow removal / maintenance requirements
 WQ-1o. Underground services
 WQ-1p. Proximity to TTC underground tunnel
 WQ-1q. Conflict with traffic

Considerations Feasibility
No / Potential / Yes

Potential Applications
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Furnishing / Planting Zone           Y

Medians / Raised Islands      
Bridges      

Transit Lanes      P   Considerations WQ-9a & WQ-9b

Curbside Space      P   Considerations WQ-9a, 9d & 9f

Furnishing / Planting Zone        P   Consideration WQ-10i

Furnishing / Planting Zone               Y

Vehicle Lanes                 

Vehicle Lanes                  P   Considerations WQ-12i  & WQ-12j

Furnishing / Planting Zone               
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Considerations Feasibility
No / Potential / Yes

WQ-8a. Operation and maintenance
WQ-8b. Stone columns require min 5' penetration into permeable soil layer
WQ-8c. Soil permeability
WQ-8d. Presence of underground utilities
WQ-8e. Salt / pollutant load
WQ-8f.  Pedestrian load
WQ-8g. Snow removal / maintenance requirements
WQ-8h. Underground services
WQ-8i. Proximity to TTC underground tunnel

WQ-8    Bioswale with Stone 
              Well

Potential Applications

      



Perforated Pipe Systems is an underground 
infiltrations system that is connected to catch 
basins installed within vehicle lanes or planting 
zones. This type of system receives runoff from 
sidewalks, driveways and roadways. The system 
itself consists of perforated pipes that are installed 
horizontally along a gently-sloping subsurface 
trench that is filled with granular and wrapped in 
geotextile fabric. They can be used in place of, or 
as a complement to, conventional pipe systems. 
Due to their relatively small surface footprint, 
perforated pipe systems can be implemented in 
almost any street type. However, because of the 
many constraints inherent to the retrofit scenario, 
perforated pipe systems are ideally-suited to new 
construction projects.

WQ-12a. Designed with an impervious drainage area ratio of 5:1 to 10:1
WQ-12b. Perforated pipe systems can be located over any soil type, but hydrologic soil group A 
                and B soils are best for achieving water balance benefits. Facilities should be located in 
               portions of the site with the highest native soil infiltration rates

WQ-12c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-12d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-12e. Min. 4m offset from building foundations
WQ-12f.  Runoff from pollution hot spots should not be treated by perforated pipe systems
WQ-12g. Salt / pollutant load
WQ-12h. Maintenance requirements
WQ-12i. Underground services
WQ-12j. Proximity to TTC underground tunnel

WQ-9    Green Gutter WQ-9a. Operation and maintenance
WQ-9b. Ownership / responsibility
WQ-9c. Cannot be used at transit stop locations due to pedestrian traffic;
WQ-9d. Relatively new and unproven technology.
WQ-9e. Salt / pollutant load
WQ-9f. Snow removal / maintenance requirements
WQ-9g. Underground services

WQ-11    Drainage Well Drainage wells are vertical perforated pipes that 
are installed under the surface of a roadway and 
gradually allow stormwater to discharge into the 
surrounding native soils. They are connected to 
inlets along the street and because they treat 
roadway runoff, a pretreatment system is 
required. Due to their relatively small surface 
footprint, drainage wells can easily be 
implemented throughout a variety of street types 
including ultra-urban contexts, in both new 
construction and retrofit scenarios. Care must be 
taken throughout the design and construction 
processes to ensure that there are no conflicts 
with existing utilities in retrofit scenarios.

WQ-11a. Operation and maintenance
WQ-11b. Min. 600mm separation between bottom of well and seasonal high ground water & min. 
             1m clearance to bedrock
WQ-11c. Min 6m between well and building foundation
WQ-11d. Must be designed in combination with pre-treatment system.
WQ-11e. Maintenance requirements
WQ-11f. Underground services
WQ-11g. Proximity to TTC underground tunnel

Suitable Street Types

Bioswales with stone wells provide a formal 
aesthetic that can be integrated into urban street 
types such as Civic and Main streets. They 
feature the longitudinal surface geometry and sub-
surface profile of a bioswale, but also include 
stone filled wells (min. 300mm dia.) installed at 
equidistant spacing along the length of the 
bioswale to draw stormwater into highly 
permeable (>15mm/hr) native subsoils more 
efficiently. This type of bioswale can also be fitted 
with curb outlets to direct oveflows downstream to 
an existing catch basin. A variation on this design 
can also include a stormwater inlet at the 
upstream end that funnels runoff directly to the 
stone layer of the cell.

WQ-10    Filter Strip / Buffer 
Strip

Filter strips are gently-sloping, heavily-vegetated 
areas that treat runoff from adjacent impervious 
surfaces including roadways, sidewalks and 
driveways. They can be stand-alone stormwater 
management practices or they can function as 
pretreatment for other infiltration practices. Filter 
strips are well-suited to streets with a suburban 
cross-section or connector streets where no curbs 
presently exist. 

Filter strips should be planted with native material 
in order to provide maximum ecological and water 
quality benefits. In the winter months, these areas 
are well-suited to provide snow storage capacity 
as they have an excellent capability to filter and 
infiltrate snow melt in the spring. Filter strips are 
also referred to as buffer strips.

WQ-10a. The flow path across the vegetated filter strip should be min. 5m to provide substantial 
             water quality benefits. Vegetated filter strips incorporated as pre-treatment to another BMP 
             may be designed with shorter flow path lengths
WQ-10b. Filter strips are best used to treat runoff from ground-level impervious surfaces that 
             generate sheet flow (e.g., roads and parking areas).  Recommended filter strip slope
             is 1% - 5%
WQ-10c. Max. flow path length across a contributing impermeable surface should be < 25m
WQ-10d. Filter strips are suitable on all soil types. If soils are highly compacted, or of such low 
             fertility that vegetation cannot become established, they should be tilled to a depth of 
             300 mm and amended with compost to achieve an organic content of 8%- 15% by weight 
             or 30%- 40% by volume
WQ-10e. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
             travel wellhead protection area
WQ-10f.  Min. 1m separation between the bottom of swale and seasonal high water table or top of 
             bedrock elevation
WQ10g. Runoff from pollution hot spots should not be treated by filter strips
WQ-10h. Salt / pollutant load
WQ-10i. Snow removal / maintenance requirements
WQ-10j. Underground / overhead services
WQ-10k. Proximity to TTC underground tunnel

    

WQ-12    Perforated Pipe



Green gutters are shallow planters that extend the
full length of a street section which may 
incorporate breaks at intervals to accommodate 
pedestrian movement. Green gutters can be 
installed as separation between conflicting uses 
such as between cycling infrastructure and vehicle
lanes within street types where space allows. 
They can also be installed as GI within dedicated 
LRT lanes. Green gutters are typically planted 
with low-growing grasses or sedums and are 
designed to attenuate, filter and infiltrate 
stormwater runoff. 

Description

 

Green Infrastructure /
 LID Option

Ancillary Benefits



 

Rationale
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Vehicle Lanes   P   Considerations WQ-13i  & WQ-13j

Furnishing / Planting Zones          P   Considerations WQ-13i  & WQ-13j

Bridges          P   Considerations WQ-13i  & WQ-13j

Vehicle Lanes   P   Considerations WQ-14i  & WQ-14j

Furnishing / Planting Zones          P   Considerations WQ-14i  & WQ-14j

Cycling Infrastructure          P   Considerations WQ-14i  & WQ-14j

On-Street Parking      P   Considerations WQ-14i  & WQ-14j

Parking Lay-Bys    P   Considerations WQ-14i  & WQ-14j

Bridges        P   Considerations WQ-14i  & WQ-14j

Medians / Raised Islands    P   Considerations WQ-14i  & WQ-14j

Vehicle Lanes   P   Considerations WQ-15i  & WQ-15j

Furnishing / Planting Zones          P   Considerations WQ-15i  & WQ-15j

Cycling Infrastructure          P   Considerations WQ-15i  & WQ-15j

On-Street Parking      P   Considerations WQ-15i  & WQ-15j

Parking Lay-Bys    P   Considerations WQ-15i  & WQ-15j

Bridges         P   Considerations WQ-15i  & WQ-15j

Medians / Raised Islands    P   Considerations WQ-15i  & WQ-15j
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WQ-14    Infiltration Trench / 

Feasibility
No / Potential / Yes

Considerations

Infiltration trenches are a design variation of a 
soakaway that consists of a linear trench lined 
with geotextile fabric and filled with clear granular 
stone. Infiltration trenches are well-suited for 
areas where space is limited to a narrow strip 
including medians, planting zones or low volume 
vehicle lanes (i.e. multi-use or residential lanes). 
They can be covered with stone, vegetation or 
paving depending on context. Infiltration trenches 
are also referred to as linear infiltration galleries or
linear soakaways.

WQ-14a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-14b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
                the highest native soil infiltration rates
WQ-14c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-14d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-14e. Min. 4m offset from building foundations
WQ-14f.  Runoff from pollution hot spots should not be treated soakaways, infiltration trenches or 
               infiltration chambers
WQ-14g. Salt / pollutant load
WQ-14h. Snow removal / maintenance requirements
WQ-14i. Underground / overhead services
WQ-14j. Proximity to TTC underground tunnel
WQ-15a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-15b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
               the highest native soil infiltration rates
WQ-15c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-15d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-15e. Min. 4m offset from building foundations
WQ-15f.  Runoff from pollution hot spots should not be treated soakaways, infiltration trenches or 
               infiltration chambers
WQ-15g. Salt / pollutant load
WQ-15h. Maintenance requirements
WQ-15i. Underground services
WQ-15j. Proximity to TTC underground tunnel

Suitable Street Types

WQ-15    Infiltration Chamber 
(Oil & grit separator, 

                  sedimentation chamber or 
                  goss trap)

   

WQ-13a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-13b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
               the highest native soil infiltration rates
WQ-13c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area;
WQ-13d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation;
WQ-13e. Min. 4m offset from building foundations
WQ-13f.  Runoff from pollution hot spots should not be treated soakaways, infiltration trenches or 
               infiltration chambers
WQ-13g. Salt / pollutant load
WQ-13h. Maintenance requirements
WQ-13i. Underground services
WQ-13j. Proximity to TTC underground tunnel

Soakaways are rectangular excavations, lined 
with geotextile and filled with clear stone created 
under a hard or a soft landscape area. They 
receive, attenuate and infiltrate runoff from 
sidewalks and other paved surfaces and are 
ideally-suited for application within the planting 
zones of residential streets or under low volume 
vehicle lanes (i.e. multi-use or residential lanes). 
Soakaways are also referred to as infiltration 
galleries, dry wells or soakaway pits.

Infiltration chambers are another design variation 
on soakaways that incorporate prefabricated 
modular chambers that are installed under 
medians, planting zones or low volume vehicle 
lanes (i.e. multi-use or residential lanes) to store 
runoff temporarily before infiltrating it into the 
underlying native soils. The chambers typically 
have an open bottom and perforated side walls 
and are usually placed over a stone reservoir. 
They can be installed individually or in series 
depending on available space. Infiltration 
chambers are well-suited to new construction 
scenarios, but can also be integrated into retrofit 
projects with careful planning. Infiltration 
chambers are also be referred to as infiltration 
tanks.

Green Infrastructure /
 LID Option

WQ-13    Soakaway

Description Potential Applications Rationale

Ancillary Benefits

TORONTO GREEN STREETS GUIDELINE 
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Vehicle Lanes     P   Considerations WQ-16l, 16m & 16n

On-Street Parking       P   Considerations WQ-16l, 16m & 16n

Parking Lay-Bys       P   Considerations WQ-16l, 16m & 16n

Cycling Infrastructure           P   Considerations WQ-16l, 16m & 16n

Sidewalks                P   Considerations WQ-16l, 16m & 16n

Vehicle Lanes          P   Considerations WQ-16l, 16m & 16n

On-Street Parking     P   Considerations WQ-16l, 16m & 16n

Parking Lay-Bys     P   Considerations WQ-16l, 16m & 16n

Cycling Infrastructure           P   Considerations WQ-16l, 16m & 16n

Sidewalks  P   Considerations WQ-16l, 16m & 16n

On-Street Parking         P   Considerations WQ-16l, 16m & 16n

Parking Lay-Bys         P   Considerations WQ-16l, 16m & 16n

Decorative Paving          P   Considerations WQ-16l, 16m & 16n

Sidewalks          P   Considerations WQ-16l, 16m & 16n

Crosswalks              P   Considerations WQ-16l, 16m & 16n

Vehicle Lanes  
Vehicle Lanes   N   Considerations WQ-16l, 16m & 16n

Parking Lay-Bys     N   Considerations WQ-16l, 16m & 16n

Decorative Paving   N   Considerations WQ-16l, 16m & 16n

Vehicle Lanes   N   Considerations WQ-16k & 16l

Sidewalks   N   Considerations WQ-16k & 16l

Rationale
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Green Infrastructure /
 LID Option Description

Ancillary Benefits

Potential Applications

Suitable Street Types

Considerations

   

• Refer to Considerations of the "WQ-16i Permeable Pavements - Pervious Concrete" above

WQ-16iv   Permeable Pavement 
Open Cell Concrete 

                   Block 

Open cell concrete blocks provide a permeable 
paving system designed to withstand the load of a 
vehicle, but with large enough open spaces to 
allow drainage and grow grass.  

• Refer to Considerations of the "WQ-16i Permeable Pavements - Pervious Concrete" above

WQ-16v    Permeable Pavement 
Reinforced Grid 

                   Paving

Reinforced grid systems are made from recycled 
high density polyethylene that can be filled with 
aggregate to provide a surface with 90% porosity 
that can withstand heavy traffic loads. Reinforced 
grids are suitable in all soil conditions and not only 
infiltrate stormwater runoff, but also stabilize the 
ground surface. 

 

Feasibility
No / Potential / Yes

• Refer to Considerations of the "WQ-16i Permeable Pavements - Pervious Concrete" above

   

WQ-16iii   Permeable Pavement 
Permeable

                   Interlocking 
                   Precast Concrete 
                   Pavers 

Permeable concrete paver systems have 
expanded joints that allow for 5%-10% of a paved 
surface area to be filled with porous aggregate 
material. These voids allow water to filter through 
to the aggregate layer below. Permeable concrete 
pavers can be used in a variety of applications 
such as for laneway paving, decorative paving 
treatments and Parking Lay-Bys within various 
street types.

 

WQ-16ii   Permeable Pavements 
Porous Asphalt 

Porous asphalt features air pockets that are 
created as a result of the inclusion of fewer fines 
and less sand content than traditional impervious 
asphalt. These void spaces allow water to filter 
through to the aggregate layer below. Porous 
asphalt provides a suitable alternative to 
conventional asphalt and can be used within road 
rights-of-way in areas such as cycling 
infrastructure, Parking Lay-Bys, and multi-use 
recreational trails.



    

  

   

• Refer to Considerations of the "WQ-16i Permeable Pavements - Pervious Concrete" above

Unlike traditional impervious surfaces, Permeable 
Pavement allows stormwater to infiltrate through 
the surface into a subsurface stone reservoir 
rather than collecting and being conveyed as 
surface runoff. Stormwater is then temporarily 
detained and, in most cases, infiltrated into the 
native subsoils. Similar to other infiltration-based 
practices, the requirement for an underdrain 
relates directly to the permeability of underlying 
native soils. Permeable Pavements can be used 
in both new and retrofit scenarios. 

Pervious Concrete has fewer fines then 
conventional concrete, creating void spaces (15%-
35%) within the material. This materials provides 
a suitable replacement for conventional concrete 
throughout all street Types for use in sidewalk 
applications and is ideally-suited to applications 
within sites where space is limited. 

WQ-16i    Permeable Pavement 
Pervious Concrete 



WQ-16a. Surface should be at least 1% and no greater than 5%
WQ-16b. Impervious area treated should not exceed 1.2 times the area of permeable pavement
WQ-16c. Systems located in native soils with an infiltration rate of < 15 mm/hr require a perforated 
               pipe underdrain
WQ-16d. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
                travel wellhead protection area
WQ-16e. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-16f.  Min. 4m offset from building foundations
WQ-16g. Runoff from pollution hot spots should not be treated by Permeable Paving
WQ-16h. Porous asphalt and pervious concrete will not properly pour and set in extremely high 
               and low temperatures
WQ-16i.  Properly installed permeable pavement requires trained and experienced producers 
               and construction contractors
WQ-16j. Treatment area should be fully protected during construction so that no sediment reaches 
               the permeable pavement system. Construction traffic should be blocked from the 
               permeable pavement and its drainage areas once the pavement has been installed 
WQ-16k. Salt / pollutant load
WQ-16l.  Snow removal / maintenance requirements
WQ-16m. Underground services
WQ-16n.  Proximity to TTC underground tunnel

TORONTO GREEN STREETS GUIDELINE 
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Frontage Zones       P   Considerations WQ-17k, 17n & 17o

Furnishing / Planting Zones           P   Considerations WQ-18c & WQ-18d

Medians / Raised Islands     P   Considerations WQ-18c & WQ-18d

Furnishing / Planting Zones           P   Considerations WQ-19c & WQ-19d

Medians / Raised Islands     P   Considerations WQ-19c & WQ-19d
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Ancillary Benefits

 

   

    

    



WQ-17   Rainwater Harvesting - 
                Rain Barrel & Cistern

Description

Rainwater cisterns intercept, convey and store 
rainfall for future use. Within the right-of-way there
are opportunities to capture runoff in prefabricated
cisterns below grade and then to reuse rainwater 
for irrigation and maintenance purposes. This type
of system can be effective in reducing demands 
on the municipal potable water system. 

WQ-17a. Storage tanks can be placed underground, indoors, on roofs, or adjacent to buildings 
               depending on intended uses of the rainwater
WQ-17a. Site topography influences the placement of the storage tank and design of the distribution 
                and overflow systems
WQ-17a. Underground cisterns should be placed on or in native, rather than fill soil
WQ-17b. Rain barrels or above ground cisterns with gravity distribution systems should be sited 
              up-gradient from landscaping areas to which rainwater is to be applied
WQ-17c. Can be an effective BMP for roof runoff from sites where land uses or activities at ground 
              level have the potential to generate highly contaminated runoff
WQ-17d. Can be used throughout the winter if located below the local frost penetration depth
WQ-17e. Underground utilities may constrain location of underground storage tanks
WQ-17f.  Code allows the use of harvested rainwater for toilet and urinal flushing, but systems 
              require installation of backflow prevention devices
WQ-17g. If improperly managed, tanks can create habitat suitable for mosquito breeding, so 
               screens should be placed on inlets and outlets to prevent entry
WQ-17h. Cisterns with openings large enough for children to enter must have lockable covers
WQ-17i. Tanks should be water tight to avoid ponding or saturation of soils 
WQ-17j. Underground tanks sited in areas without vehicular traffic
WQ-17k. Salt / pollutant load
WQ-17l.  Maintenance requirements
WQ-17m. Underground services
WQ-17n.  Operation / maintenance
WQ-17o.  Ownership / responsibility



Suitable Street Types

Stormwater tree pits are a variation of the 
traditional tree pit that receives stormwater runoff 
from the road through curb inlets. They consist of 
a tree installed in filter media with an open bottom 
to promote infiltration into the surrounding native 
soils.

WQ-18a. Operation and maintenance
WQ-18b. Salt/pollutant load
WQ-18c. Overhead / underground services 
WQ-18d. Proximity to TTC underground tunnel
WQ-18e. Plants selected for tolerance to short periods of inundation and prolonged  dry periods
WQ-18f. Steel guards recommended for protection of pedestrians
WQ-18g. Suitable in areas of steep topography

WQ-19    Stormwater Tree 
                 Trenches

Stormwater tree trenches consist of a series of 
stormwater tree planters connected through the 
underground trench system. The excavated 
trenches are backfilled with engineered soil. Soil 
volumes can be further augmented by installing 
soil cells.

WQ-19a. Operation and maintenance
WQ-19b. Salt/pollutant load
WQ-19c. Overhead / underground services 
WQ-19d. Proximity to TTC underground tunnel 
WQ-19e. Plants selected for tolerance to short periods of inundation and prolonged  dry periods
WQ-19f. Steel guards recommended for protection of pedestrians

WQ-18    Stormwater Tree Pits 

Green Infrastructure /
 LID Option RationalePotential Applications Feasibility

No / Potential / Yes
Considerations

TORONTO GREEN STREETS GUIDELINE 
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On-Street Parking  N   Considerations E-1b & E-1c

Furnishing / Planting Zones                Y

Furnishing / Planting Zones                Y

Vehicle Lanes        P   Considerations E-4c & E-4d
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Furnishing / Planting Zones N   Considerations SW-1a & SW-1c

E-4    Ecopassages Ecopassages are bridges and tunnel systems that 
guide animals and reptiles safely over or under 
roads and highways. Within the City of Toronto, 
ecopassages can be particularly valuable on 
streets that bisect the Natural Heritage System 
(NHS) by facilitating wildlife migration and aiding 
in the reduction of road mortality. The Toronto and
Region Conservation Authority’s (TRCA) 
Crossings Guideline document address 
ecopassage design in detail and should be 
referenced whenever ecopassages are 
considered for implementation as part of a Green 
Street project. 

Ancillary Benefits

Ancillary Benefits

EC
OL

OG
Y

     

E-5    Light Limitation Excessive light stray from street lights can impact 
wildlife and wildlife habitats. Limiting light 
dispersion at night can assist in maintaining native 
wildlife populations, habitats and ecological 
functions. Every effort should be made on all new 
street and street retrofit projects to limit light 
dispersion by making appropriate fixture choices 
and providing targeted luminaire placement.  This 
is particularly critical on streets that bisect the 
City’s NHS. 

 

E-4a. Traffic Flow
E-4b. Available soil volume
E-4c. Underground services
E-4d. Proximity to natural heritage system
E-4e. Maintenance requirements 

 

E-2    Natural Tree Canopy The natural (urban) tree canopy is composed of 
all the layers of leaves, branches and stems that 
cover the ground. Tree canopy performs critical 
ecological functions within the urban environment 
such as managing stormwater; reducing the urban
heat island effect and air pollution and providing 
wildlife habitat. An enhanced tree canopy also has
an aesthetic value, improves quality of life and 
increases property values. 

The City of Toronto seeks to increase tree canopy 
cover to 40% (Toronto’s Strategic Forest 
Management Plan 2012-2022), therefore 
designers should look for opportunities to 
integrate trees within the City’s rights-of-way. Tree
planting is appropriate within all street types with 
the exception of residential and mixed-use lanes. 
Large canopy native species are preferred. 

 

   Y

E-5a. Proximity to tributaries and natural heritage systems

E-3a. Available soil volume
E-3b. Soil characteristics
E-3c. Salt / pollutant load
E-3d. Pedestrian load
E-3e. Microclimate
E-3f. Maintenance requirements 

E-2a. Available soil volume
E-2b. Soil characteristics
E-2c. Salt / pollutant load
E-2d. Overhead or underground services
E-2e. Pedestrian load
E-2f. Proximity to natural heritage system
E-2g. Microclimate
E-2h. Maintenance requirements 

E-3    Native Herbaceous 
          Plantings

Native herbaceous plants are indigenous to the 
Toronto region and are characterized by their lack 
of woody stems above ground level. Herbaceous 
plant material can be integrated into a variety of 
GI options to promote pollinator habitat and 
enhance biodiversity within Toronto’s streets. 
Plant material should not only be selected for its 
aesthetic quality and habitat value, but also based 
on site specific requirements and tolerance to 
drought and urban conditions. 

       

 

  

 

   

Suitable Street Types

 

   

Potential Applications





Suitable Street Types

Solar powered trash compactors and recycle bins 
provide increased capacity, prevent debris from 
being blown away and discourages disposal of 
household garbage in street receptacles. Newer 
models can also come equipped with Wi-Fi in 
order to provide status updates (remaining 
capacity) to maintenance teams.

SW-1    Smart Receptacles

Green Infrastructure /
 LID Option Description

SW-1a. Operation and maintenance
SW-1b. Width of sidewalk area
SW-1c. Ownership / responsibility

Feasibility
No / Potential / Yes

Considerations

SO
LI

D 
W

AS
TE

Considerations Feasibility
No / Potential / Yes

Potential ApplicationsDescriptionGreen Infrastructure /
 LID Option

E-1    Curbside Parklets Parklets require the conversion of one or more On
Street Parking spaces into a seasonal extension 
of the sidewalk. They are  typically installed where 
existing sidewalk widths are too narrow to 
accommodate street activity and features 
furnishings like benches, tables, chairs, umbrellas,
greenscape (green walls), bicycle parking and 
even public art. Parklets would not extend beyond 
the dimensions of an existing parking space and 
are a way to recapture green space seasonally.

E-1a. Traffic Flow
E-1b. Ownership / Responsibility
E-1c. Operation / Maintenance

  



Rationale

Rationale

TORONTO GREEN STREETS GUIDELINE 
LONG LIST OF GREEN INFRASTRUCTURE OPTIONS - ECOLOGY / SOLID WASTE
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A Short List of Green Infrastructure options was distilled from the Long List as a result of an 
analysis of each option. The Short Listed options in the following section form the foundation 
(and ‘y’-axis) of the Green Infrastructure Selection Tool.

LONG LIST OF GREEN INFRASTRUCTURE OPTIONSB.2
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AQ-1   Green Wall Green walls can provide valuable green 
infrastructure within confined urban spaces. They 
can feature plants rooted in the ground and trained
to grow up a vertical wall, known as a “green 
facade” or plants that are rooted in a vertical 
modular, composite or custom substrate system 
that is affixed directly to an existing structural wall, 
known as a ‘living wall’. Refer to Toronto’s Best 
Practices Manual for Green Walls for a detailed 
description of each.

       Bridges               

 AQ-1a. Irrigation system required
 AQ-1b. Ownership / responsibility
 AQ-1c. Maintenance requirements
 AQ-1d. Microclimate
 AQ-1e. Salt / pollutant load P   Considerations AQ-1a, AQ-1c & AQ-1e

Furnishing / Planting Zone 

Frontage Zone

Medians / Raised Islands

Furnishing / Planting Zone         Y

Frontage Zone        Y

Medians / Raised Islands  Y

Parking Lay-Bys    Y

Cycling Infrastructure (Separated)    Y

Furnishing / Planting Zone        Y

Frontage Zone      Y

Medians / Raised Islands   Y

Furnishing / Planting Zone        Y

Frontage Zone       Y

Medians / Raised Islands   Y

Cycling Infrastructure (Separated)    Y

Furnishing / Planting Zone          Y

Frontage Zone     Y

Medians / Raised Islands  Y

On-street Parking        P   Consideration AQ-3a

Cycling Infrastructure          P   Consideration AQ-3a

Sidewalks                P   Consideration AQ-3a

Decorative Paving                Y

Bridges                P   Consideration AQ-3a



AQ-2B.a. Microclimate
AQ-2B.b Salt/pollutant load
AQ-2B.c Overhead / underground services 
AQ-2B.d Width of sidewalk area
AQ-2B.e. Maintenance of adequate pedestrian clearway

    

Rationale

Suitable Street Types

  

AQ-2 Street Trees



  

 AQ-3a. Still being tested for performance on high occupancy roadsPhotocatalytic paving is a surface treatment that 
has the ability to purify outdoor air by eliminating 
nitrogen oxide and other airborne toxins that result 
from traffic emissions.  When exposed to sunlight 
a component of the paving material called titanium 
dioxide reacts with NOx gasses to create non-toxic
soluble nitrates that will wash away in the rain. 
Photocatalytic paving is available in concrete or 
asphalt for road surfaces and concrete stone for 
pedestrian walkways, plazas etc. Concrete stones 
are available in a variety of colours and comes in 
standard and textured finishes.

AQ-3   Photocatalytic Paving

Street trees help to increase the overall urban 
forest canopy and can assist in improving air 
quality, reducing the urban heat island effect and 
providing wildlife habitat. The City prefers large 
canopy native species for street tree planting. 
Suitable species can be identified using the 
Vegetation Selection Tool. 

  



 AQ-2.a. Available soil volume
 AQ-2.b. Soil characteristics
 AQ-2.c. Salt / pollutant load
 AQ-2.d. Presence of overhead or underground services
 AQ-2.e. Pedestrian load
 AQ-2.f. Proximity to natural heritage system
 AQ-2.g. Microclimate
 AQ-2.h. Maintenance requirements 

AQ-2B   Trees in Open Planter Open tree planters can be used where widths are
generous. They are able to accommodate two or 
more trees per planter and can be framed by a low 
curb or higher seat wall. Open tree planters are 
typically the most cost effective way to plant in a 
hard landscape if space allows, but are not the 
preferred solution in areas with high pedestrian 
volumes. The soil volume can also be augmented 
by installing soil cells below the grade of the 
planter.

    

 



 

 

 

AQ-2A  Trees in Soil Cell AQ-2A.a. Salt / pollutant load
AQ-2A.b. Maintenance requirements
AQ-2A.c. Underground services
AQ-2A.d. Proximity to TTC underground tunnel
AQ-2A.e. Maintenance of adequate pedestrian clearway

AQ-2D    Precast Tree Planters Precast tree planters are prefabricated impervious 
planters filled with bioretention media and 
equipped with a perforated pipe outlet for filtration 
and conveyance of direct rainfall. Precast planters 
are suitable for use  throughout urban street types, 
however they have a limited capacity for volume 
retention. These planters are highly effective in 
areas where contaminated soils are present or 
where a high watertable exists.



AQ-2C.a. Operation and maintenance
AQ-2C.b. Salt/pollutant load
AQ-2C.c. Presence of overhead services
AQ-2C.d. Microclimate
AQ-2C.e. Salt / pollutant load
AQ-2C.f. Snow removal / maintenance requirements
AQ-2C.g. Underground services

AQ-2D.a. Salt / pollutant load
AQ-2D.b. Microclimate
AQ-2D.c. Snow removal / maintenance requirements
AQ-2D.d. Underground / overhead services
AQ-2D.e. Proximity to TTC underground tunnel



Considerations Feasibility
Potential / Yes

Potential ApplicationsGreen Infrastructure /
 LID Option

AI
R 

QU
AL

IT
Y

AQ-2C   Planter Boxes/Movable 
                Planter

Planter Boxes are available in a variety of forms 
and materials and can be used as accents or as a 
buffer between competing uses. Planted Boxes 
can enhance biodiversity and improve air quality, 
but have a limited ability to manage stormwater as 
they only receive direct rainfall and have a limited 
capacity.

Soil cell systems can be used when street trees 
are desirable in locations where surface areas are 
limited.

Soil cells are rigid modular systems that are used 
to increase the soil volume under paved surfaces 
in ultra-urban areas. Soil cells provide the 
structural integrity required to support vehicular 
load on paved surfaces and at the same time 
some systems offer up to 92% porous space in 
order to accommodate underground services and 
utilities.

Description

Ancillary Benefits

 









   



  

 Y

TORONTO GREEN STREETS GUIDELINE 
SHORT LIST OF GREEN INFRASTRUCTURE OPTIONS - AIR QUALITY

Y = Feasible
P = Potentially Feasible



Green Streets Technical Guidelines                                                                     B13                                           

T
G

S
 P

rio
rity - G

H
G

 &
 E

nergy E
fficiency

                                    7/31/2017
                                Pg. 2

CITY OF TORONTO ‐ GREEN STREETS TECHNICAL GUIDELINES ‐ SHORT LIST OF POTENTIAL GREEN INFRASTRUCTURE OPTIONS

 R
ed

uc
ed

 H
ea

t I
sla

nd
 E

ffe
ct

 R
ec

ap
tu

re
d 

Gr
ee

n 
Sp

ac
e

 P
ro

m
ot

e H
ab

ita
t /

 B
io

di
ve

rs
ity

 E
xp

an
de

d 
 U

rb
an

 T
re

e 
 C

an
op

y

 E
nh

an
ce

d 
Ae

st
he

tic
s

 S
W

M 
Qu

ali
ty

 P
ol

lu
ta

nt
 R

em
ov

al

 G
ro

un
dw

at
er

 R
ec

ha
rg

e

 R
ed

uc
ed

 S
tre

am
 C

ha
nn

el 
 E

ro
sio

n

 R
ed

uc
ed

 F
lo

od
 R

isk

 E
ne

rg
y G

en
er

at
io

n

 E
ne

rg
y C

on
se

rv
at

io
n

 R
ed

uc
ed

 O
pe

ra
tio

na
l C

os
t

 R
em

ot
e M

on
ito

rin
g

 E
nh

an
ce

d 
Vi

sib
ilit

y

 T
ra

ffi
c C

alm
in

g

 H
um

an
 C

om
fo

rt 
- S

ha
de

 R
ed

uc
tio

n 
in

 G
HG

 E
m

iss
io

ns

 C
ivi

c S
tre

et
s

D
ow

nt
ow

n 
&
 C
en

tr
es
 

M
ai
n 
St
re
et

Av
en

ue
s 
&
 N
ei
gh

bo
ur
ho

od
 

M
ai
n 
St
re
et

 M
ixe

d-
Us

e A
cc

en
t S

tre
et

D
ow

nt
ow

n 
&
 C
en

tr
es
 

Re
si
de

nt
ia
l S
tr
ee

t
Ap

ar
tm

en
t N

ei
gh

bo
ur
ho

od
 

Re
si
de

nt
ia
l S
tr
ee

t
N
ei
gh

bo
rh
oo

d 
Re

si
de

nt
ia
l S
tr
ee

t 
(S
ub

‐t
yp

e 
‐ B

ui
lt 
Ci
rc
a 
Pr
e‐
19

50
) 

N
ei
gh

bo
rh
oo

d 
Re

si
de

nt
ia
l S
tr
ee

t 
(S
ub

‐t
yp

e 
‐ B

ui
lt 
Ci
rc
a 
Po

st
 1
95

0)

M
ix
ed

‐U
se
 C
on

ne
ct
or
 S
tr
ee

t 

Re
si
de

nt
ia
l C

on
ne

ct
or
 S
tr
ee

t

 S
ce

ni
c S

tre
et

 P
ar

k S
tre

et
 

 E
m

pl
oy

m
en

t S
tre

et

 M
ixe

d 
Us

e S
ha

re
d 

St
re

et

 R
es

id
en

tia
l S

ha
re

d 
St

re
et

 

 M
ixe

d-
Us

e L
an

e

 R
es

id
en

tia
l L

an
e

Street Lights                  Y

Decorative Lights            Y

Signage (Bus Shelters, Street Signs)          N   Considerations GHG-1a & GHG-1b

Street Lights                  Y

Decorative Lights            Y

Parking Meters     P   Considerations GHG-2a & GHG-2b

Vehicle Charging Stations          P   Consideration GHG-2b

Decorative Paving          P   Consideration GHG-2a

Sidewalks              P   Consideration GHG-3e

Cycling Infrastructure          P   Consideration GHG-3e

Crosswalks                P   Consideration GHG-3e

On-street Parking        P   Consideration GHG-3e

Cycling Infrastructure (Separated)    P   Considerations GHG-4a & GHG-4b

Sidewalks                P   Considerations GHG-4a & GHG-4b

Crosswalks                P   Considerations GHG-4a & GHG-4b

Vehicle Lanes              P   Consideration GHG-5b

Cycling Infrastructure          Y

Crosswalks                Y

GHG-6    Wind Energy Small-scale wind turbines can be highly versatile 
and can provide a renewable energy source. Wind 
turbines are recommended as a sustainable option
to power street lights.

    Street Lights               
 GHG-6a.Operation and maintenance
 GHG-6b.Ownership / responsibility
 GHG-6c.Presence of overhead services or tree canopy
 GHG-6d.Availability of consistent wind

P   Considerations GHG-6a & GHG-6b

Frontage Zone          Y

Pedestrian Clearways / Sidewalks                Y

Furnishing / Planting Zones                Y

Curbside Spaces                Y

Vehicle Lanes                  Y

Transit Lanes   Y

Medians / Raised Islandsss      Y

On-street Parking       Y

Parking Lay-Bys      Y

Cycling Infrastructure (Separated)          Y

Crosswalks                Y

Intersections                Y

Transit Stops        Y

Decorative Paving                Y
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GHG-7    Cool Pavements Pavement with higher solar reflectivity reduces 
local heat island effects and reduces the heat 
transferred to stormwater thereby improving water 
quality. The Toronto Green Standard tier
2 and LEED support an SRI of at least 29 for at 
least 75% of hardscapes.



 GHG-1    LED Lights

GHG-5    Photo-luminescent
               Road Marking

Photoluminescent road markings are created from 
a paint product that has an embedded 
photoluminescent powder. The paint absorbs 
sunlight during the day and then emits a green 
glow at night that lasts up to 10 hours.  It has been 
used effectively for road markings in Europe. 

   

 

RationaleFeasibility
Potential / Yes

Ancillary Benefits







Photovoltaic (PV) panels are used to harness 
sunlight and convert it to usable energy. Solar 
units can be used to power streetlights and parking
meters, to illuminate transit stops and as 
decorative paving. They provide considerable 
benefits over conventional grid-powered systems 
including energy efficiency, location flexibility and 
wireless monitoring capability.

Solar roads comprise a modular system of 
photovoltaic panels designed to convert sunlight to 
usable energy. They are engineered to be an all-in-
one product that will eliminate requirements for 
resurfacing, repainting and even winter 
maintenance. LED lights are embedded within the 
panels to allow for lane markings, turning arrows, 
HOV, cycling infrastructure or any other type of 
marking. These markings are illuminated on the 
surface of the panels as required.

GHG-2    Solar Photovoltaic 
               Panel

Potential Applications

LED (light emitting diodes) lights represent the 
latest in lighting technology.  They are long lasting 
(30,000-60,000 hours) and are extremely energy 
efficient (up to 90% more efficient then 
conventional incandescent bulbs). In addition, they 
generate very little heat and are made of non-toxic 
materials that can be recycled. LEDs provide 
superior visibility with more even light dispersion 
and can reduce light pollution through appropriate 
fixture choices and targeted placement.

 GHG-1a. Operation and maintenance
 GHG-1b. Ownership / responsibility
 GHG-1c. Presence of overhead or underground services
 GHG-1d. Width of sidewalk area



  

GHG-4    Solar Paver Lighting Solar-powered LED paver lights are designed to 
withstand most vehicle traffic and are durable 
under harsh winter conditions. Each unit is self-
contained and comes equipped with its own solar 
cells that charge an internal battery. A light sensor 
is included to activate and deactivate the LED 
lights at dusk and dawn.

 GHG-4a.Operation and maintenance 
 GHG-4b.Durability
 GHG-4c.Can function in temperatures from - 40°C to +60°C

Suitable Street Types

GHG-3    Solar Roads

 GHG-2a.Operation and maintenance
 GHG-2b.Ownership / responsibility
 GHG-2c.Presence of overhead or underground services
 GHG-2d.Width of sidewalk area
 GHG-2e. Photovoltaic paving tiles not suitable for vehicular traffic

 

 GHG-3a.Operation and maintenance
 GHG-3b.Presence of underground services
 GHG-3c.Contain heated elements to prevent snow and ice accumulation in winter
 GHG-3d.Not yet approved for road surfaces
 GHG-3e.New technology - durability unknown

 GHG-5a.Maintenance
 GHG-5b.Durability

ConsiderationsGreen Infrastructure /
 LID Option Description



 

 





TORONTO GREEN STREETS GUIDELINE 
SHORT LIST OF GREEN INFRASTRUCTURE OPTIONS - GHG & ENERGY EFFICIENCY
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Furnishing / Planting Zone         Y

Medians / Raised Islands   Y

Bridges       Y

Frontage Zone     Y

Bridges     

Intersections         Y

Mid-block     Y

Transit stops    P   Consideration WQ-3c

Furnishing / Planting Zone          Y

Medians / Raised Islands      Y

Furnishing / Planting Zone        P   Considerations WQ-5d & 5e

Medians / Raised Islands        P   Considerations WQ-5d & 5e

Furnishing / Planting Zone        Y

Medians / Raised Islands        Y

Bridges          Y

 

Rationale

 WQ-1a. Optimal for soils with high infiltrations rates. Where rates are < 15 mm/hr an underdrain is 
               required
 WQ-1b. Ponding time < 24hr after storm event
WQ-1c. Presence and location of overhead and underground servicing
WQ-1e. Located within two (2) year time-of-travel wellhead protection area
WQ-1f. Contributing slopes should be between 1- 5%

 WQ-1g. If an under drain is used, then 1-1.5m elevation difference is needed between inflow and 
              downstream stormdrain invert
 WQ-1h. Min. one (1) metre separating seasonal high water table or top of bedrock elevation and the 
              bottom of the practice
WQ-1i. Max. recommended contributing drainage area is 0.8 hectares
 WQ-1j. Runoff from pollution hot spots should not be treated by bioretention facilities designed for full or 
              partial infiltration
 WQ-1k. If impermeable liner is used, then no setback is required from a building. If not, a four (4) metre 
             setback from building foundations
 WQ-1l. Salt / pollutant load
 WQ-1m. Pedestrian load
 WQ-1n. Snow removal / maintenance requirements
 WQ-1o. Underground services
 WQ-1p. Proximity to TTC underground tunnel
 WQ-1q. Conflict with traffic

Considerations Feasibility
Potential / Yes

Potential Applications

Enhanced grass swales are similar to traditional 
grass swales, however they feature a slightly 
altered parabolic form and incorporate amended 
soils that slow runoff and assist in contaminant 
removal. Enhanced grass swales can serve as a 
pretreatment option for infiltration practices, 
particularly on low traffic volume roadways that do 
not receive high loads of de-icing compounds in 
the winter. Check dams can be integrated into the 
design in order to maximize infiltration benefits.

   

Bioretention cells provide a design variation that is 
suitable for more suburban street types such as 
Residential Neighborhood or Connector 
Neighborhood streets, within ‘Furnishing / Planting 
Zones’ or ‘Medians’ where space is not as 
constrained. This form of bioretention often 
receives overland flows from the surrounding 
landscape and from the roadway through curb cut 
inlets.

 

 WQ-3    Bioretention Curb 
               Extension /Bump-Out 

WQ-6    Enhanced Grass Swale

Suitable Street Types

Bioretention is a Low Impact Development (LID) 
practice that is designed to provide temporary 
storage, filtration and infiltration of stormwater 
runoff.  Although the physical design of a 
bioretention facility can vary, the construction 
profile generally consists of the following: a gravel 
storage layer, a choker layer (optional), a 
bioretention media layer, a mulch layer and a 
vegetation layers. The physical form of 
bioretention practices can vary to provide a 
complementary aesthetic within any street 
typology from the rural to the ultra-urban contexts. 
Types of bioretention facilities include: Bioretention
Planters, Bioretention/Stormwater Curb 
Extensions/Bump-outs, Bioretention Cells, and 
Rain Gardens.

Bioretention Planters are constructed structures 
with vertical sidewalls. They are often narrow and 
rectangular in shape and can be installed in close 
proximity to utilities, driveways, trees, light 
standards and other street features. Bioretention 
Planters receive road runoff through curb inlets 
and overland flows from the surrounding sidewalk 
and other paved surfaces.

WQ-5    Rain Garden Rain gardens are sunken planting beds 
constructed of highly permeable nutrient rich soils. 
They can include an engineered soil layer and 
overflow structure to increase their stormwater 
management performance. Rain gardens should 
always be designed to drain efficiently after a 
storm event to avoid creating areas of standing 
water where mosquitoes can breed.

WQ-5a. Salt / pollutant load
WQ-5b. Microclimate
WQ-5c. Snow removal / maintenance requirements
WQ-5d. Underground / overhead services
WQ-5e. Proximity to TTC underground tunnel

WQ-1    Bioretention Planter 

 WQ-3a. Refer to Considerations of the "Bioretention Planter" above
 WQ-3b. Can be installed as new construction or retrofit installation
 WQ-3c. Ownership / responsibility

Bioretention Curb Extensions and Bump-outs have
the same bioretention function as above, but are 
positioned as buffers at various locations 
throughout a block and can provide traffic calming 
effects.

DescriptionGreen Infrastructure /
 LID Option

       





     

     

 

WQ-6a. Requires 5 to 15% of contributing drainage area and min. 2 m width
WQ-6b. Longitudinal slopes 0.5 - 6%, slopes > 3% require check dams
 WQ-6c. Conveyance capacity should match drainage area. Impervious drainage area to treatment 
              facility area ratio = 5:1 to 10:1
WQ-6d. Highly contaminated source areas for runoff should not be treated by enhances grass swales

 WQ-6e. Utilities  parallel should be offset from the swale centerline. Underground utilities below the 
               bottom of the swale are a concern
 WQ-6f.  Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
 WQ-6g. Min. 4m offset from building foundations
 WQ-6h. Salt / pollutant load
 WQ-6i. Pedestrian load
 WQ-6j. Snow removal / maintenance requirements
 WQ-6k. Underground services
 WQ-6l.  Proximity to TTC underground tunnel





 

   

Ancillary Benefits

 

 



 





 

 WQ-4a. Refer to Considerations of the "Bioretention Planter" above
 WQ-4b. Can be installed as new construction or retrofit installation

 WQ-4   Bioretention 
               Cell
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WQ-2a. Refer to Considerations of the "Bioretention Planter" above WQ-2   Stormwater Planter Stormwater Planters are similar to Bioretention 
Planters in their form and function, however 
Stormwater Planters are designed to receive runoff
from downspouts and surrounding sidewalks.
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Furnishing / Planting Zone               Y

Medians / Raised Islands         Y

Bridges        Y

Furnishing / Planting Zone           Y

Medians / Raised Islands       Y

Bridges        Y

Transit Lanes      P   Considerations WQ-8a & WQ-8b

Curbside Space      P   Considerations WQ-8a, 8d & 8f

Furnishing / Planting Zone        P   Consideration WQ-9i

Furnishing / Planting Zone               Y

Vehicle Lanes                  Y

Green gutters are shallow planters that extend the 
full length of a street section which may 
incorporate breaks at intervals to accommodate 
pedestrian movement. Green gutters can be 
installed as separation between conflicting uses 
such as between cycling infrastructure and vehicle 
lanes within street types where space allows. They
can also be installed as GI within dedicated LRT 
lanes. Green gutters are typically planted with low-
growing grasses or sedums and are designed to 
attenuate, filter and infiltrate stormwater runoff. 



 

Rationale

 

       

Description



     

Bioswales are similar to enhanced grass swales in 
their linear and cross-sectional surface geometry, 
however their subsurface profile is more reflective 
of a bioretention cell, with filter media and/or a 
storage gallery and optional underdrain 
(depending native soil permeability) below. 
Bioswales can either be planted with grasses or 
finished with more elaborate combinations of plant 
and aggregate materials. These additional 
components help to slow the velocity of runoff and 
assist in sedimentation, filtration 
evapotranspiration and infiltration.  As a result of 
their bioretention profile, bioswales have the 
potential to be more effective at removing 
pollutants, reducing runoff and protecting 
downstream channels from erosion then enhanced
grass swales.  Bioswales are also referred to as 
dry swales or infiltration swales.



 

 



Green Infrastructure /
 LID Option

WQ-9    Filter Strip Filter strips are gently-sloping, heavily-vegetated 
areas that treat runoff from adjacent impervious 
surfaces including roadways, sidewalks and 
driveways. They can be stand-alone stormwater 
management practices or they can function as 
pretreatment for other infiltration practices. Filter 
strips are well-suited to streets with a suburban 
cross-section or connector streets where no curbs 
presently exist. 

Filter strips should be planted with native material 
in order to provide maximum ecological and water 
quality benefits. In the winter months, these areas 
are well-suited to provide snow storage capacity 
as they have an excellent capability to filter and 
infiltrate snow melt in the spring. Filter strips are 
also referred to as buffer strips.

WQ-9a. The flow path across the vegetated filter strip should be min. 5m to provide substantial 
             water quality benefits. Vegetated filter strips incorporated as pre-treatment to another BMP 
             may be designed with shorter flow path lengths
WQ-9b. Filter strips are best used to treat runoff from ground-level impervious surfaces that 
             generate sheet flow (e.g., roads and parking areas).  Recommended filter strip slope
             is 1% - 5%
WQ-9c. Max. flow path length across a contributing impermeable surface should be < 25m
WQ-9d. Filter strips are suitable on all soil types. If soils are highly compacted, or of such low 
             fertility that vegetation cannot become established, they should be tilled to a depth of 
             300 mm and amended with compost to achieve an organic content of 8%- 15% by weight 
             or 30%- 40% by volume
WQ-9e. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
             travel wellhead protection area
WQ-9f.  Min. 1m separation between the bottom of swale and seasonal high water table or top of 
             bedrock elevation
WQ-9g. Runoff from pollution hot spots should not be treated by filter strips
WQ-9h. Salt / pollutant load
WQ-9i. Snow removal / maintenance requirements
WQ-9j. Underground / overhead services
WQ 9k  P i it  t  TTC d d t l

  

WQ-7.1a. Requires 5 to 15% of contributing drainage area and >5m swale length between culverts
WQ-7.1b. Longitudinal slopes 0.5 - 4%;  6% max. Slopes > 3% require check dams
WQ-7.1c. Treat drainage areas of <2 hectares or less. Impervious drainage area to treatment facility area 
             ratio = 5:1 to 15:1

WQ-7.1d. Located over any soil type, but hydrologic soil group A and B soils are best for achieving water 
              balance benefits. WQ-5e. Located in portions of the site with the highest native soil infiltration 
             rates. Where infiltration rates are less than 15 mm/hr an under drain is required.

WQ-7.1f.  Facilities receiving road or parking lot runoff should not be located within 2 year time-of-travel 
             wellhead protection area.
WQ-7.1g. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
             bedrock elevation
WQ-7.1h. Min. 4m offset from building foundations
WQ-7.1i. Runoff from pollution hot spots should not be treated in bioswales designed for full or partial 
             infiltration. Facilities designed with an impermeable liner (filtration only facilities) can be used to 
             treat runoff from pollution hot spots.
WQ-7.1j.  Presence of underground and overhead utilities
WQ-7.1k. Salt / pollutant load
WQ-7.1l.  Pedestrian load
WQ-7.1m. Snow removal / maintenance requirements
WQ-7.1n.  Underground services
WQ-7.1o.  Proximity to TTC underground tunnel

WQ-8    Green Gutter WQ-8a. Operation and maintenance
WQ-8b. Ownership / responsibility
WQ-8c. Cannot be used at transit stop locations due to pedestrian traffic;
WQ-8d. Relatively new and unproven technology.
WQ-8e. Salt / pollutant load
WQ-8f. Snow removal / maintenance requirements
WQ-8g. Underground services

WQ-10    Drainage Well Drainage wells are vertical perforated pipes that 
are installed under the surface of a roadway and 
gradually allow stormwater to discharge into the 
surrounding native soils. They are connected to 
inlets along the street and because they treat 
roadway runoff, a pretreatment system is required. 
Due to their relatively small surface footprint, 
drainage wells can easily be implemented 
throughout a variety of street types including ultra-
urban contexts, in both new construction and 
retrofit scenarios. Care must be taken throughout 
the design and construction processes to ensure 
that there are no conflicts with existing utilities in 
retrofit scenarios.

WQ-10a. Operation and maintenance
WQ-10b. Min. 600mm separation between bottom of well and seasonal high ground water & min. 
             1m clearance to bedrock
WQ-10c. Min 6m between well and building foundation
WQ-10d. Must be designed in combination with pre-treatment system.
WQ-10e. Maintenance requirements
WQ-10f. Underground services
WQ-10g. Proximity to TTC underground tunnel



Suitable Street Types

Bioswales with stone wells provide a formal 
aesthetic that can be integrated into urban street 
types such as Civic and Main streets. They feature 
the longitudinal surface geometry and sub-surface 
profile of a bioswale, but also include stone filled 
wells (min. 300mm dia.) installed at equidistant 
spacing along the length of the bioswale to draw 
stormwater into highly permeable (>15mm/hr) 
native subsoils more efficiently. This type of 
bioswale can also be fitted with curb outlets to 
direct oveflows downstream to an existing catch 
basin. A variation on this design can also include a 
stormwater inlet at the upstream end that funnels 
runoff directly to the stone layer of the cell.

WQ-7.2a. Operation and maintenance
WQ-7.2b. Stone columns require min 5' penetration into permeable soil layer
WQ-7.2c. Soil permeability
WQ-7.2d. Presence of underground utilities
WQ-7.2e. Salt / pollutant load
WQ-7.2f.  Pedestrian load
WQ-7.2g. Snow removal / maintenance requirements
WQ-7.2h. Underground services
WQ-7.2i. Proximity to TTC underground tunnel

WQ-7.2    Bioswale with Stone 
                Well

Potential Applications

WQ-7.1    Bioswale 

Considerations Feasibility
Potential / Yes

Ancillary Benefits
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Vehicle Lanes                  P   Considerations WQ-11i  & WQ-11j

Furnishing / Planting Zone               

Vehicle Lanes   P   Considerations WQ-12i  & WQ-12j

Furnishing / Planting Zones          P   Considerations WQ-12i  & WQ-12j

Bridges          P   Considerations WQ-12i  & WQ-12j

Vehicle Lanes   P   Considerations WQ-13i  & WQ-13j

Furnishing / Planting Zones          P   Considerations WQ-13i  & WQ-13j

Cycling Infrastructure          P   Considerations WQ-13i  & WQ-13j

On-street Parking      P   Considerations WQ-13i  & WQ-13j

Parking Lay-Bys    P   Considerations WQ-13i  & WQ-13j

Bridges        P   Considerations WQ-13i  & WQ-13j

Medians / Raised Islands    P   Considerations WQ-13i  & WQ-13j

Vehicle Lanes   P   Considerations WQ-14i  & WQ-14j

Furnishing / Planting Zones          P   Considerations WQ-14i  & WQ-14j

Cycling Infrastructure          P   Considerations WQ-14i  & WQ-14j

On-street Parking      P   Considerations WQ-14i  & WQ-14j

Parking Lay-Bys    P   Considerations WQ-14i  & WQ-14j

Bridges        P   Considerations WQ-14i  & WQ-14j

Medians / Raised Islands    P   Considerations WQ-14i  & WQ-14j

Rationale

WQ-12    Soakaway 

Green Infrastructure /
 LID Option

Perforated Pipe Systems is an underground 
infiltrations system that is connected to catch 
basins installed within vehicle lanes or planting 
zones. This type of system receives runoff from 
sidewalks, driveways and roadways. The system 
itself consists of perforated pipes that are installed 
horizontally along a gently-sloping subsurface 
trench that is filled with granular and wrapped in 
geotextile fabric. They can be used in place of, or 
as a complement to, conventional pipe systems. 
Due to their relatively small surface footprint, 
perforated pipe systems can be implemented in 
almost any street type. However, because of the 
many constraints inherent to the retrofit scenario, 
perforated pipe systems are ideally-suited to new 
construction projects.

Description Potential Applications

WQ-12a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-12b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
               the highest native soil infiltration rates
WQ-12c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area;
WQ-12d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation;
WQ-12e. Min. 4m offset from building foundations

WQ-14    Infiltration Chamber 
(Oil & grit separator, 

                  sedimentation chamber or 
                  goss trap)

Ancillary Benefits

Considerations

Suitable Street Types

WQ-11    Perforated Pipe 

WQ-13    Infiltration Trench 

Infiltration chambers are another design variation 
on soakaways that incorporate prefabricated 
modular chambers that are installed under 
medians, planting zones or low volume vehicle 
lanes (i.e. multi-use or residential lanes) to store 
runoff temporarily before infiltrating it into the 
underlying native soils. The chambers typically 
have an open bottom and perforated side walls 
and are usually placed over a stone reservoir. 
They can be installed individually or in series 
depending on available space. Infiltration 
chambers are well-suited to new construction 
scenarios, but can also be integrated into retrofit 
projects with careful planning. Infiltration chambers
are also be referred to as infiltration tanks.

Infiltration trenches are a design variation of a 
soakaway that consists of a linear trench lined with
geotextile fabric and filled with clear granular 
stone. Infiltration trenches are well-suited for areas 
where space is limited to a narrow strip including 
medians, planting zones or low volume vehicle 
lanes (i.e. multi-use or residential lanes). They can 
be covered with stone, vegetation or paving 
depending on context. Infiltration trenches are also 
referred to as linear infiltration galleries or linear 
soakaways.

Soakaways are rectangular excavations, lined with 
geotextile and filled with clear stone created under 
a hard or a soft landscape area. They receive, 
attenuate and infiltrate runoff from sidewalks and 
other paved surfaces and are ideally-suited for 
application within the planting zones of residential 
streets or under low volume vehicle lanes (i.e. 
multi-use or residential lanes). Soakaways are also
referred to as infiltration galleries, dry wells or 
soakaway pits.

Feasibility
Potential / Yes

WQ-13a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-13b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
                the highest native soil infiltration rates
WQ-13c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-13d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-13e. Min. 4m offset from building foundations
WQ-13f.  Runoff from pollution hot spots should not be treated soakaways, infiltration trenches or 
               infiltration chambers
WQ-13g. Salt / pollutant load
WQ-13h. Snow removal / maintenance requirements
WQ-13i. Underground / overhead services
WQ-13j. Proximity to TTC underground tunnel
WQ-14a. Designed with an impervious drainage area ratio of 5:1 to 20:1. Max. ratio of 10:1 is 
              recommended for facilities receiving road or parking lot runoff

WQ-14b. Soakaways, infiltration trenches and infiltration chambers can be constructed over any 
               soil type, but hydrologic soil group A or B soils are best for achieving water balance and 
               channel erosion control objectives. Facilities should be located in portions of the site with 
               the highest native soil infiltration rates
WQ-14c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-14d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-14e. Min. 4m offset from building foundations
WQ-14f.  Runoff from pollution hot spots should not be treated soakaways, infiltration trenches or 
               infiltration chambers
WQ-14g. Salt / pollutant load
WQ-14h. Maintenance requirements
WQ-14i. Underground services
WQ-14j. Proximity to TTC underground tunnel

WQ-11a. Designed with an impervious drainage area ratio of 5:1 to 10:1
WQ-11b. Perforated pipe systems can be located over any soil type, but hydrologic soil group A 
                and B soils are best for achieving water balance benefits. Facilities should be located in 
               portions of the site with the highest native soil infiltration rates

WQ-11c. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
               travel wellhead protection area
WQ-11d. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-11e. Min. 4m offset from building foundations
WQ-11f.  Runoff from pollution hot spots should not be treated by perforated pipe systems
WQ-11g. Salt / pollutant load
WQ-11h. Maintenance requirements
WQ-11i. Underground services
WQ-11j. Proximity to TTC underground tunnel
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Vehicle Lanes     P   Considerations WQ-15l, 15m & 15n

On-street Parking       P   Considerations WQ-15l, 15m & 15n

Parking Lay-Bys       P   Considerations WQ-15l, 15m & 15n

Cycling Infrastructure           P   Considerations WQ-15l, 15m & 15n

Sidewalks                P   Considerations WQ-15l, 15m & 15n

Vehicle Lanes          P   Considerations WQ-15l, 15m & 15n

On-street Parking     P   Considerations WQ-15l, 15m & 15n

Parking Lay-Bys     P   Considerations WQ-15l, 15m & 15n

Cycling Infrastructure           P   Considerations WQ-15l, 15m & 15n

Sidewalks  P   Considerations WQ-15l, 15m & 15n

On-street Parking         P   Considerations WQ-15l, 15m & 15n

Parking Lay-Bys         P   Considerations WQ-15l, 15m & 15n

Decorative Paving          P   Considerations WQ-15l, 15m & 15n

Sidewalks          P   Considerations WQ-15l, 15m & 15n

Crosswalks              P   Considerations WQ-15l, 15m & 15n

Vehicle Lanes   P   Considerations WQ-15l, 15m & 15n

Rationale

WQ-15.a. Surface should be at least 1% and no greater than 5%
WQ-15.b. Impervious area treated should not exceed 1.2 times the area of permeable pavement
WQ-15.c. Systems located in native soils with an infiltration rate of < 15 mm/hr require a perforated 
               pipe underdrain
WQ-15.d. Facilities receiving road or parking lot runoff should not be located within 2 year time-of-
                travel wellhead protection area
WQ-15.e. Min. 1m separation between the bottom of swale and seasonal high water table or top of 
               bedrock elevation
WQ-15.f.  Min. 4m offset from building foundations
WQ-15.g. Runoff from pollution hot spots should not be treated by Permeable Paving
WQ-15.h. Porous asphalt and pervious concrete will not properly pour and set in extremely high 
               and low temperatures
WQ-15.i.  Properly installed permeable pavement requires trained and experienced producers 
               and construction contractors
WQ-15.j. Treatment area should be fully protected during construction so that no sediment reaches 
               the permeable pavement system. Construction traffic should be blocked from the 
               permeable pavement and its drainage areas once the pavement has been installed 
WQ-15k. Salt / pollutant load
WQ-15l.  Snow removal / maintenance requirements
WQ-15m. Underground services
WQ-15n.  Proximity to TTC underground tunnel

Ancillary Benefits

Description Potential Applications

WQ-15ii   Permeable 
                Pavements 

Porous Asphalt 

Porous asphalt features air pockets that are 
created as a result of the inclusion of fewer fines 
and less sand content than traditional impervious 
asphalt. These void spaces allow water to filter 
through to the aggregate layer below. Porous 
asphalt provides a suitable alternative to 
conventional asphalt and can be used within road 
rights-of-way in areas such as cycling 
infrastructure, parking lay-bys, and multi-use 
recreational trails.



Unlike traditional impervious surfaces, Permeable 
Pavement allows stormwater to infiltrate through 
the surface into a subsurface stone reservoir 
rather than collecting and being conveyed as 
surface runoff. Stormwater is then temporarily 
detained and, in most cases, infiltrated into the 
native subsoils. Similar to other infiltration-based 
practices, the requirement for an underdrain 
relates directly to the permeability of underlying 
native soils. Permeable Pavements can be used in 
both new and retrofit scenarios. 

Pervious Concrete has fewer fines then 
conventional concrete, creating void spaces (15%-
35%) within the material. This materials provides a 
suitable replacement for conventional concrete 
throughout all street Typesfor use in sidewalk 
applications and is ideally-suited to applications 
within sites where space is limited. 

WQ-15i    Permeable Pavement 
Pervious Concrete 

Green Infrastructure /
 LID Option

Feasibility
Potential / Yes

Considerations

Suitable Street Types

  

  





• Refer to Considerations of the 'WQ-15i Permeable Pavements - Pervious Concrete' above

   

• Refer to Considerations of the 'WQ-15i Permeable Pavements - Pervious Concrete' above

W
AT

ER
 - 

QU
AL

IT
Y,

 Q
UA

NT
IT

Y 
AN

D 
EF

FI
CI

EN
CY

WQ-15iii   Permeable Pavement 
Permeable

                   Interlocking 
                   Precast Concrete 
                   Pavers 

Permeable concrete paver systems have 
expanded joints that allow for 5%-10% of a paved 
surface area to be filled with porous aggregate 
material. These voids allow water to filter through 
to the aggregate layer below. Permeable concrete 
pavers can be used in a variety of applications 
such as for laneway paving, decorative paving 
treatments and parking lay-bys within various 
street types.
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Furnishing / Planting Zones           P   Considerations WQ-16c & WQ-16d

Medians / Raised Islands     P   Considerations WQ-16c & WQ-16d

Furnishing / Planting Zones           P   Considerations WQ-17c & WQ-17d

Medians / Raised Islands     P   Considerations WQ-17c & WQ-17d

Frontage Zone       P   Considerations WQ-18k, 18n & 18o
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RationalePotential Applications Feasibility
Potential / Yes

Considerations

WQ-17    Stormwater Tree 
                 Trenches

Stormwater tree trenches consist of a series of 
stormwater tree planters connected through the 
underground trench system. The excavated 
trenches are backfilled with engineered soil. Soil 
volumes can be further augmented by installing 
soil cells.

WQ-17a. Operation and maintenance
WQ-17b. Salt/pollutant load
WQ-17c. Overhead / underground services 
WQ-17d. Proximity to TTC underground tunnel 
WQ-17e. Plants selected for tolerance to short periods of inundation and prolonged  dry periods
WQ-17f. Steel guards recommended for protection of pedestrians

WQ-16   Stormwater Tree Pits 

Green Infrastructure /
 LID Option

Stormwater tree pits are a variation of the 
traditional tree pit that receives stormwater runoff 
from the road through curb inlets. They consist of a
tree installed in filter media with an open bottom to 
promote infiltration into the surrounding native 
soils.

WQ-16a. Operation and maintenance
WQ-16b. Salt/pollutant load
WQ-16c. Overhead / underground services 
WQ-16d. Proximity to TTC underground tunnel
WQ-16e. Plants selected for tolerance to short periods of inundation and prolonged  dry periods
WQ-16f. Steel guards recommended for protection of pedestrians
WQ-16g. Suitable in areas of steep topography

WQ-18a. Storage tanks can be placed underground, indoors, on roofs, or adjacent to buildings 
               depending on intended uses of the rainwater

WQ-18a. Site topography influences the placement of the storage tank and design of the distribution 
                and overflow systems
WQ-18a. Underground cisterns should be placed on or in native, rather than fill soil
WQ-18b. Rain barrels or above ground cisterns with gravity distribution systems should be sited 
              up-gradient from landscaping areas to which rainwater is to be applied

WQ-18c. Can be an effective BMP for roof runoff from sites where land uses or activities at ground 
              level have the potential to generate highly contaminated runoff

WQ-18d. Can be used throughout the winter if located below the local frost penetration depth
WQ-18e. Underground utilities may constrain location of underground storage tanks
WQ-18f.  Code allows the use of harvested rainwater for toilet and urinal flushing, but systems 
              require installation of backflow prevention devices

WQ-18g. If improperly managed, tanks can create habitat suitable for mosquito breeding, so 
               screens should be placed on inlets and outlets to prevent entry
WQ-18h. Cisterns with openings large enough for children to enter must have lockable covers
WQ-18i. Tanks should be water tight to avoid ponding or saturation of soils 
WQ-18j. Underground tanks sited in areas without vehicular traffic
WQ-18k. Salt / pollutant load
WQ-18l.  Maintenance requirements
WQ-18m. Underground services
WQ-18n.  Operation / maintenance
WQ-18o.  Ownership / responsibility



WQ-18   Rainwater Harvesting - 
                Rain Barrel & Cistern

Description

Rainwater cisterns intercept, convey and store 
rainfall for future use. Within the right-of-way there 
are opportunities to capture runoff in prefabricated 
cisterns below grade and then to reuse rainwater 
for irrigation and maintenance purposes. This type 
of system can be effective in reducing demands on
the municipal potable water system. 



  



Suitable Street TypesAncillary Benefits
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Suitable Street Types





 

   

E-2a. Available soil volume
E-2b. Soil characteristics
E-2c. Salt / pollutant load
E-2d. Pedestrian load
E-2e. Microclimate
E-2f. Maintenance requirements 

E-1a. Available soil volume
E-1b. Soil characteristics
E-1c. Salt / pollutant load
E-1d. Overhead or underground services
E-1e. Pedestrian load
E-1f. Proximity to natural heritage system
E-1g. Microclimate
E-1h. Maintenance requirements 

E-2    Native Herbaceous 
          Plantings

Native herbaceous plants are indigenous to the 
Toronto region and are characterized by their lack 
of woody stems above ground level. Herbaceous 
plant material can be integrated into a variety of GI 
options to promote pollinator habitat and enhance 
biodiversity within Toronto’s streets. Plant material 
should not only be selected for its aesthetic quality 
and habitat value, but also based on site specific 
requirements and tolerance to drought and urban 
conditions.

       



E-3a. Traffic Flow
E-3b. Available soil volume
E-3c. Underground services
E-3d. Proximity to natural heritage system
E-3e. Maintenance requirements 

 

E-1    Natural Tree Canopy The natural (urban) tree canopy is composed of all 
the layers of leaves, branches and stems that 
cover the ground. Tree canopy performs critical 
ecological functions within the urban environment 
such as managing stormwater; reducing the urban 
heat island effect and air pollution and providing 
wildlife habitat. An enhanced tree canopy also has 
an aesthetic value, improves quality of life and 
increases property values. 

The City of Toronto seeks to increase tree canopy 
cover to 40% (Toronto’s Strategic Forest 
Management Plan 2012-2022), therefore 
designers should look for opportunities to integrate 
trees within the City’s rights-of-way. Tree planting 
is appropriate within all street types with the 
exception of residential and mixed-use lanes. 
Large canopy native species are preferred. 



EC
OL

OG
Y

     

E-4    Light Limitation Excessive light stray from street lights can impact 
wildlife and wildlife habitats. Limiting light 
dispersion at night can assist in maintaining native 
wildlife populations, habitats and ecological 
functions. Every effort should be made on all new 
street and street retrofit projects to limit light 
dispersion by making appropriate fixture choices 
and providing targeted luminaire placement.  This 
is particularly critical on streets that bisect the 
City’s NHS. 

Ancillary Benefits

   Y

E-4a. Proximity to tributaries and natural heritage systems

E-3    Ecopassages Ecopassages are bridges and tunnel systems that 
guide animals and reptiles safely over or under 
roads and highways. Within the City of Toronto, 
ecopassages can be particularly valuable on 
streets that bisect the Natural Heritage System 
(NHS) by facilitating wildlife migration and aiding in
the reduction of road mortality. The Toronto and 
Region Conservation Authority’s (TRCA) 
Crossings Guideline document address 
ecopassage design in detail and should be 
referenced whenever ecopassages are considered
for implementation as part of a Green Street 
project.

 

TORONTO GREEN STREETS GUIDELINE 
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