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LEARNING OBJECTIVES 

1. See an interesting example of incorporating green infrastructure in a highly constrained 

and challenging transportation corridor. 

2. Understand the challenges to approvals and implementation process of green 

infrastructure in public streets in Toronto. 

3. See examples of design strategies to address challenges and pursue opportunities for low-

maintenance green infrastructure in the public realm. 

 



POLICY CONTEXT: Green Streets Technical Guidelines 

Council Directive to 
develop "green 
infrastructure standards 
for the public right-of-
way for implementation 
in Transportation 
Services and Toronto 
Water capital projects…” 

October 2013, (PW25.7) 



POLICY CONTEXT: Multiple Drivers for Implementation of Green Streets 



POLICY CONTEXT: Green Streets Evolution 



POLICY CONTEXT: Implementation Across Divisions 



POLICY CONTEXT: Green Streets Implementation Strategy 
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PROJECT CONTEXT: Gardiner Public Realm  
 
The Gardiner East EA was 
approved in Nov. 2017 including 
provisions for public realm 
improvements at grade along 
Lake Shore Blvd. East from Jarvis 
St. to Logan Ave. to support new 
development along the eastern 
waterfront: 
 
1. Improved Pedestrian & 

Cycling Infrastructure 
2. Enhanced Stormwater 

Management 
3. Public Realm 

Implementation Plan 
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PROJECT CONTEXT: Gardiner Public Realm 

Existing Conditions: South Side  Existing Conditions: North Side  



PROJECT CONTEXT: Gardiner Public Realm  
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PROJECT CONTEXT: Gardiner Public Realm 

South Side Public Realm  North Side Linear Park 
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PROJECT CONTEXT: Gardiner Public Realm 

South Side Public Realm  
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North Side Public Realm  



PROJECT CONTEXT 
Gardiner Public Realm Implementation Plan 
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PILOT OPPORTUNITY 
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PILOT PROJECT: South Boulevard Design Strategies 
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SITE CONSTRAINTS 
 

1. Narrow boulevard area 
2. Shaded by tall tower 
3. Adjacent to high traffic road 
4. Heavily salted in winter 
5. Existing underground 

utilities 
 



CHALLENGES TO GREEN INFRASTRUCTURE IMPLEMENTATION: 
 
 
1. Utility Coordination 
 
2. Environmental Approvals 
 
3. Permeable Paving 
 
4. Operations & Maintenance 
 
 
OPPORTUNITIES: 
 
5. Monitoring  
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ORIGINAL DESIGN 
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Challenges: 
 
● Existing infrastructure in urban streets constrain space available for LIDs with clearances 

that make it difficult to plant trees and integrate stormwater infrastructure; 
● Utility horizontal clearance requirements make it difficult to fit trees in urban contexts; 
● Precise utility location information is not commonly available and requires daylighting 

utilities; 
● Protection of utilities and planting best practices are often in conflict . 

 
 
 
 
 
 
 
 

UTILITY COORDINATION 
 



UTILITY COORDINATION: Existing Utilities 
 

 
DMOG Utility Data 
 
 
 
 
 
 



 
Toronto Hydro Tree 
Planting Clearance 
Requirements 
2019 Update 
 
 
 
 
 
 

UTILITY COORDINATION: Required Clearances 
 



Pilot Strategy: 
● Plant trees only where required utility clearances can be met; 
● Work around utilities with new irrigation & drainage pipes. 

 
 
 
 
 
 
 

UTILITY COORDINATION 
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UTILITY COORDINATION 
 Pilot Strategy: 

● Daylight utilities to determine precise locations 
● Plant trees only where required utility clearances can be met; 
● Work around utilities with new irrigation & drainage pipes. 
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Pilot Strategy: 
● Adjust surface conditions to accommodate existing utilities 

 
 
 
 
 
 
 

UTILITY COORDINATION 
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Challenges: 
 

1. Difficult to quantify benefits: volumes infiltrated / retained and water quality improvements; 
2. LID stormwater management only trusted as redundancy on top of hard SWM infrastructure; 
3. Environmental Compliance Assessment (ECA)  required when using LIDs for stormwater 

management. 
 
 
 
 
 
 
 

ENVIRONMENTAL APPROVALS  



Pilot Strategy: 
● Capture stormwater from catch basin in roadway and permeable paving on 

sidewalk, and use it for passive irrigation of plantings ; 
● Use LID system of permeable pavers, soil cells, and trees as redundant 

stormwater bioretention strategy; 
● Monitor co-benefits of LID for stormwater detention and water quality 

improvement 
 
 
 
 
 
 
 

ENVIRONMENTAL APPROVALS  

Design by Dillon Consulting + West 8 Landscape Architecture 



Challenges: 
 

- Lack of confidence and familiarity with permeable pavers; 
- AODA compliance (Paver Policy specifies 2-3mm maximum gap for pedestrian clearway); 
- No standard maintenance protocols and perception of higher maintenance requirements  
 and costs; 
- Maintenance equipment needs (for both road and sidewalk application); 
- Cold climate considerations (salt/sand/freeze-thaw); 
- Lack of City standard specifications for permeable pavers; 
- TS3.80 requires base concrete course. 

 

PERMEABLE PAVING 



PERMEABLE PAVING: NOT included in Paver Policy 



Challenges:  
● Sidewalk paving assembly must meet the same structural  standard as 

vehicular roads; 
● Standard City details for unit pavers require concrete slab below, 

which is not compatible with permeable pavers. 
   

 
 
 
 
 
 
 

PERMEABLE PAVING 



Pilot Strategy: 
● Use permeable pavers that meet AODA and paving policy 

criteria, and are permeable throughout so don’t require big 
gaps. 

 
 
 
 
 
 
 

PERMEABLE PAVING 



Pilot Strategy: 
● Use permeable pavers and soil cells that can sustain 

vehicular loading as per City requirements  
● Get paving assembly certified by two structural 

engineers 
 
 
 
 
 
 
 

PERMEABLE PAVING 
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Challenges:  

 

Asset Management:  
● No clear divisional ownership of LID facilities (shared assets); 
● “New” assets that do not exist in divisional asset repositories; 
● Multi-functional assets pose challenges to asset classification. 

 
Maintenance:  
● Maintenance requirements cross traditional divisional maintenance responsibilities; 
● Maintenance protocols and levels of services need to be defined for LID assets; 
● Training and special equipment can be required for maintenance; 
● Chapter 743 of the Municipal Code (use of Streets and Sidewalks) outlines City/Property Owner responsibilities for Boulevard 

and Sidewalk maintenance. 
 
 
 
 
 
 

OPERATIONS & MAINTENANCE 



Opportunities:  
 
● Trees and plantings are healthier and 

require less maintenance if receiving 
stormwater as passive irrigation; 

● Permeable paving reduces puddles and 
slush buildup on sidewalks; 

● Potential for reduction in winter salt 
usage; 

● Leverage monitoring system to inform 
maintenance frequency. 

OPERATIONS & MAINTENANCE 



Monitoring Objectives : 
● Verify performance of LID for SWM retention and water quality improvements;  
● Evaluate impact of stormwater and salt on plant and tree health; 
● Evaluate a new permeable paver technology with respect to sustained permeability and 

durability; 
● Understand maintenance requirements including costs and potential savings. 

 

Research Question :  
Can a sidewalk bioretention system of permeable paving, soil cells, and salt & shade-tolerant 
street trees reduce peak flows and improve stormwater quality, while supporting healthy 
plantings without increasing the maintenance burden on the City? 

 

 
 

 

 

 
 

Pilot Strategy: Monitoring Plan 
OPERATIONS & MAINTENANCE 



MONITORING 

Monitoring :  
- Water Quality Improvement 
- Stormwater Attenuation - reduced peak flows 
- Tree & Plant Health in response to stormwater & salt  
- Paver permeability over time, pre- & post-maintenance 
- Maintenance demands 
 
Triple Bottom Line Cost Benefit Analysis by Autocase (forthcoming…) 
- Evaluate Financial, Social, and Environmental costs vs. benefits of design case 

vs. base case in the short and long term to inform decision-making 
 
 
 
 

Testing :  
- Hydropavers - permeability, stability in freeze /thaw,  
   structural performance, durability 
- Effect of winter salt on tree & plant health 
- Effect of stormwater irrigation on tree & plant health 
 
 
 

The monitoring plan was defined in collaboration with the 
TRCA Sustainable Technologies Evaluation Program 
(STEP) who will be performing the monitoring work for this 
Pilot. 



LESSONS LEARNED 

● Find champions across divisions and networks;  
● Learn from precedents; 
● LID requires knowledge from a multitude of disciplines to address multiple objectives;  
● Green Infrastructure is a platform for collaboration across divisions and can help break down 

silos; 
● Compromise: going from YES or NO to  YES, BUT….  
● There is value in the process! 

 
 



NEXT STEPS: Green Streets Technical Guideline Implementation Pilot Projects & Standards 
 
● Screen State of Good Repair projects using GIS Co-Benefit Screening Tool to identify 

opportunities for Green Streets projects that: 
○ maximize co-benefits of implementation; 
○ provide opportunities to evaluate designs towards the development of standards. 

 
● Continue to implement Green Streets pilot projects within the Capital Works Program, 

Development and Growth related Opportunities; 
 

● Monitor and evaluate projects from both a functional and an operational perspective to 
contribute to development of standard specifications and standard  maintenance and 
operating procedures; 
 

● Build capacity through training, tours, outreach and partnerships with subject matter 
experts. 

 



CONTACTS: 
Sonja Vangjeli           svangjeli@waterfrontoronto.ca 
Kristina Hausmanis   kristina.hausmanis@toronto.ca 
 
 

Thank You! 
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