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Green Infrastructure 
Policy Frameworks

Managing stormwater through Green 
Infrastructure and Nature-Based Solutions is 
becoming increasingly integrated into policy, 
but difficult to implement in practice. 

• Green Streets Technical Guidelines & 
Standards

• Toronto Green Standard v3
• Wet Weather Flow Masterplan
• MOE SWM Guidelines
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Green Infrastructure & LID Guidance Resources
There is no shortage of resources and guidance for Green Infrastructure freely available.
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Green Infrastructure Standards
We finally even have approved standards in Toronto for GI. 



Waterfront Toronto Policy Frameworks

Waterfront Toronto’s mandate to build 
sustainable communities leading with 
landscape is well aligned with the 
objective to integrate nature-based 
solutions in the public realm. 

• Resilience and Innovation Framework 
for Sustainability

• Minimum Green Building Requirements 
(MGBRs) V3, aligned with TGS Tier 3
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Opportunity for Green Infrastructure Integration
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800 ha of retrofit 
& new build 
opportunities in 
the Waterfront 
Designated Area



The Opportunity

300+ hectares of new 
infrastructure and 
development will be built 
on the eastern waterfront 
and the Port Lands in the 
next few decades. 
Will it continue business as 
usual or integrate green 
infrastructure and nature 
based solutions? 

Port Lands

East Harbour

Keating 
Precinct

East 
Bayfront



Why isn’t there more GI implemented in 
the public realm? What are the barriers?  
City of Toronto Constraints: 
• Densely packed utilities
• Strict Standards for road and transit ROWs 
• Heavy Salting in Winter
• Unclear maintenance responsibilities for planting and GI in ROW

Waterfront Constraints
• High & variable groundwater
• Variable lake levels
• Contaminated soils and groundwater
• Stormwater flooding due to widespread hardscape



Urban Challenges
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• Densely packed utilities
• Strict Standards for road and transit ROWs 
• Heavy Salting in Winter
• Unclear maintenance responsibilities for 

planting and GI in ROW



Additional Waterfront Challenges
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• Variable lake level and flooding 
• High and variable groundwater
• Stormwater flooding due to widespread hardscape
• Soil and groundwater contamination due to previous 

industrial uses



Waterfront Streetscape & Transit Projects
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1/ LAKE SHORE PUBLIC REALM 

LSB PILOT

1. Lake Shore Public Realm & Pilot Project - retrofit

2. Queens Quay East & Waterfront East LRT Extension – retrofit & new build

3. Cherry St. & the Port Lands Roads – new build



Lake Shore Boulevard East – Existing Conditions 
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Gardiner & Lake Shore Blvd. East Public Realm
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SOUTH SIDEWALK & BIORETENTION PLANTER NORTH LANDSCAPED TRAILS & BIOSWALE

Design Team: Dillon, West 8

TRAFFIC 
BARRIERS

NARROWER 
TRAFFIC 
LANES

LINEAR PARK 
WITH TRAIL 

AND BIOSWALE

ENHANCED 
SIDEWALK 

WITH 
PLANTING

WIDE 
TRAFFIC 
LANES

NO 
PUBLIC 
REALM

TYPICAL 
CONDTION



Gardiner & Lake Shore Public Realm - Typical Sections 
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Design Team: Dillon, West 8



* Approximate timelines subject to 
coordination with other projects

Phasing & Implementation Strategy



South Sidewalk Design Guidelines 
SPECIES DIVERSITY AND SALT TOLERANCE

Mid-block Trees
Shade and disease tolerant Elm 
varieties

Ulmus americana “Homestead”
Ulmus japonica x Wilsoniana 
“Morton”
Ulmus americana “Princeton”
Ulmus americana “Valley Forge”

Diversity at 
Intersections
Tulip Trees and Oaks

Liriodendron tulipfera
Quercus bicolor
Acer rubrum

Groundcover planting
Salt and shade tolerant perennial 
species

Astilbe chinensis “Visions in White” 
(Chinese astilbe)
Astilbe “Delft Lace” (Delft Lace astilbe)
Euribia macrophyllus (native aster)
Solidago flexicaulis (goldenrod)
Deschapsia cespitosa (tufted hair grass)

Stabilized stone 
as median edge

Rough Natural 
Stone Aggregate
2-4cm Dia. and 
10-20cm Dia.

Typical concrete 
curbs on 
medians

Granite curbs 
along south side 
developments

Climate resilient 
planting

Permeable 
concrete unit 
pavers



Stormwater Management through Green Infrastructure
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Sherbourne 
Common

Quayside

Lake Shore Blvd.

Queens Quay

• In partnership with City of Toronto Green Streets, we are 
conducting a pilot project to test innovative materials that can 
achieve low-impact development (LID) design standards. 

• The goal of this pilot project is to evaluate how well these 
materials improve the sustainability of our street plantings and 
management of stormwater.

• The results will inform the detailed design of Lake Shore 
Boulevard East corridor and the City’s Green Street standards.

Logan Ave.

Jarvis St. Lake Shore Public Realm Pilot Project



1. HydroPavers – Permeable unit pavers made of 
recycled ceramics

2. Permavoid sub-base to store stormwater for  
passive irrigation of planting

3. Sandblasted and sawcut concrete with exposed 
granite aggregate 

4. Salt-remediating plants – Armeria maritima (sea 
thrift) to take up winter salt out of the soil

The project will be monitored by TRCA Sustainable 
Technologies Evaluation Program to evaluate:
- stormwater retention and quality improvements
- health and reduced maintenance of roadside 

plantings irrigated with stormwater 
- performance of non-standard permeable pavers and 

base 

1 2
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Testing New Non-Standard Materials & Innovations in SWM



Original South Sidewalk Design Adapted South Sidewalk Pilot Design

Utility Constraints & Required Offsets
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Update section



Lake Shore Public Realm Pilot Project
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Add rendering

Salt Remediation Plants  
Halophytes

+ Sea Lavender
Limonium vulgare

Sea Thrift
Armeria maritima

X
NOT 
AVAILABLE 
IN ONTARIO



Site Photos - Construction
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Summer to Fall 2020



Lake Shore Boulevard Public Realm Pilot Project

Bioretention planting and 
permeable pavers

Exposed aggregate 
concrete corner at Bonnycastle

Lake Shore Pilot Project at 12 Bonnycastle St. was completed in Sep. 2020. 

Improvements include:

• Bioretention planting with stormwater passive irrigation

• Permeable paver and base sidewalk

• Exposed aggregate concrete with sawcut pattern at intersection corner

Bees on Lake 
Shore!



TRCA STEP Monitoring & Problem-Solving
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TRCA STEP Monitoring & Problem-Solving
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Pipes were not installed per the 
design slopes due to utility 
obstructions, so the system was 
not functioning properly to 
distribute water to the 
biorentention planter. 



TRCA STEP Monitoring & Problem-Solving
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Add longitudinal section



Lake Shore Public Realm Pilot Phase 2 will test:
- Hydropavers on granular base

- Surface curb cut inlets instead of 

- Different soil spec. and revised planting 

Next Steps



Lake Shore East of River – Under Construction 
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Design Team: Entuitive, West 8, Planning Partnership, Planmac



2/ Waterfront East LRT : Queens Quay East and Cherry St. 

Preliminary Design and Engineering Segments:

AREA 1 
By TTC

AREA 2A 
By WT

AREA 2B 
By WT

AREA 2C 
By WT

West Don Lands

East Bayfront Port Lands
Central Waterfront

Distillery District

St. Lawrence 
Neighbourhood



Design Brief for Queens Quay East

Vision

Queens Quay is Toronto’s primary lakefront boulevard connecting its existing and emerging 
precincts, parks and public spaces and establishing a strong cohesive character across the 
waterfront. Building on the successful revitalization of the western section, Queens Quay East will 
further integrate urban ecology, active transportation, and place-making to create a street that is 
resilient to future change. 

Core Objectives:

1. Integrating with Urban Ecology

2. Moving People

3. Building a Destination
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Ecology Movement

QQE/ 
Cherry

Place



Design Brief for Queens Quay East

1/ Integrating with Urban Ecology: 

Design for ecological performance

 Expanded tree canopy and planting

 Integrated green infrastructure

 More permeable ground surface 

 Enhanced user comfort

 Habitat and eco-corridors for biodiversity 

 Resilient species selection for waterfront

 Customized details for variable lake levels

 Low-maintenance landscape

 Monitoring and adaptive maintenance

2/ Moving People: Design for 
safety, convenience and 
flexibility

 Improve clarity at intersections

 Improve pedestrian crossings

 Safe intermodal interactions  

 More convenient cycling 
environment

 Accommodate new micro-mobility 

 Flexibility to accommodate new 
trends

 Performance review & adaptive 
management

3/ Building a Destination: Design for 
character and experience

 Continuity of design language with QQW

 Greater coherence of paving materials

 Durable materials and craftsmanship

 Slips and intersections as destinations 

 Flexibility for closures & programming

 Consistent palette of furniture, lighting, 
etc.

 Integrated infrastructure for 
programming 

 Encourage social interaction



Queens Quay West 

Design Team: West 8/DTAH JV, Arup, WSP



Queens Quay East at East Bayfront

Design Team: West 8/DTAH JV, Arup, WSP



Waterfront East LRT Area 2A – Queens Quay East and Cherry St. 

Open planter with 
understory (where 
space allows)

Open planter 
with understory

Extra soil cell row on 
south side balances 
root profile

Resilient 
mixed 
species allee 

TRCA 100-Year 
Lake Level

(+76.20)

Long Term 
Summer Avg 

(+75.04)
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2019 Regulatory High Water Level, TRCA, 76.08
2019 Record High Water 75.93
2017 Record High Water 75.88 
1952 Record High Water 75.82

Long Term Summer Average, measured since 1918, 75.07

Lake Ontario: Two record high water events in last four years

2020 Regulatory 100-year High Water Level, TRCA,

76.20

Waterfront Challenges: High Lake Level 
Challenges
• Low grades in relation to High Lake 

level and susceptibility to high 
groundwater

• Utilities
• Transit standards
• Public Realm Standards
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Growing Healthy Trees vs. Stormwater Management



Growing Healthy Trees – Diversity 
BROADLEAF TYPOLOGY FINELY TEXTURED TYPOLOGY YONGE SLIP 

Sample Planting Plan  - Bay to Yonge



Active Groundwater Monitoring & Adaptive Management

WT will install six shallow groundwater monitoring 
wells with groundwater dataloggers to monitor 
correlation of groundwater to fluctuating lake levels, 
and to inform groundwater benchmarks for green 
infrastructure and grading design. 



Stormwater management and planting concepts to be revisited at Detailed Design with outcome of groundwater monitoring program

Option 1: Bioswale, Perennial and Stormwater Focused

Option 2: Raised Beds, Tree focused

Green to Grey, Sheffield

Buffalo Niagara Campus

TRCA 100-Year 
Lake Level (+76.20)

TRCA 100-Year 
Lake Level (+76.20)

Long Term Historical 
Average (+75.07)

TRCA 100-Year 
Lake Level (+76.20)

Long Term Historical 
Average (+75.07)
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Green Infrastructure Design to be Informed by Monitoring



Planting Pilot in Queens Quay West 
to be Constructed next year
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• Add typical QQEE & Cherry sections

Waterfront East LRT Area 2B – Queens Quay East

Design Team: Stantec & Public Work

The Fight for Space: Emergency, fire, car lanes, laybys, bus replacement service, BRT phasing scenarios
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Greening the Transitway: green track

Toronto – Eglinton Crosstown
Research by Public Work



Area 2B/C Cherry St. Waterfront East LRT Area 2B/C – Cherry St.

Port Lands Flood Protection Roads Team: WSP & DTAH Waterfront LRT Team: Stantec & Public Work



Port Lands Roads
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LAKE SHORE BLVD.

CHERRY ST. 

COMISSIONERS ST. 

DON ROADW
AY

LAKE SHORE BLVD. EAST

Team: WSP, DTAH



Port Lands Roads
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Green Infrastructure Types

Challenges & Adaptations :
• High variable groundwater at low 

points – resilient tree species, no 
soil cells etc. 

• Phasing with BRT, then no BRT, then 
no GI on east side – deferred to 
future phase
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Maintenance Manual– Cherry St. & PLFP Roads 

Team: WSP, DTAH
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PLFP Construction



How can we maximize ecological performance 
while balancing infrastructure requirements 
and site constraints? 

Challenges: 
• Densely packed utilities
• Strict Standards for road and transit ROWs 
• Heavy Salting in Winter
• Unclear maintenance responsibilities for planting and GI in ROW
• High & variable groundwater
• Variable lake levels
• Contaminated soils and groundwater
• Phasing scenarios and implementation strategies
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• Develop shallow GI systems, maximize areas of permeable surfaces

• Select resilient, robust, and diverse tree and planting species

• Pilot new ideas and technologies to solve problems

• Monitoring & Adaptive Management

• Develop additional standards for GI - Permeability & Low Carbon
• Permeable base & pavers
• Permeable road bed
• Reinforced green track 
• Low carbon, permeable concrete
• Shallow SWM storage
• Rules and reasonable offsets for planting around utilities

• Streamlined Process for approvals to incentivize adoption of Green Infrastructure

• Find allies and collaborate across disciplines and sectors

Strategies for integrating GI in constrained urban sites



• Is it worthwhile to integrate green infrastructure into difficult constrained 

sites despite the many obstacles? 

• How do you design for resilience to the worst case scenario while not 

losing the opportunities of everyday conditions? – i.e. variable lake levels 

• How can we maximize ecological performance while balancing all the 

technical requirements and standards regulating urban infrastructure 

and the public realm? 
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Questions for Further Research 



Questions?

Sonja Vangjeli
Design Project Manager, Public Realm 
Waterfront Toronto
svangjeli@waterfrontoronto.ca

Questions?
Sonja Vangjeli

Design Project Manager, Public Realm 
Waterfront Toronto
svangjeli@waterfrontoronto.ca
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