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management through communal design
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Agenda

1. Background
• Current Challenges with Urban Stormwater Management

2. Communal Stormwater Retrofit Feasibility Study
• A ‘Made in Ontario’ Innovative Solution to Stormwater Management

3. Application of the Drainage Act in Urban Areas
4. Next Steps



1.0 Background



The problem: legacy stormwater infrastructure

Source: Neptis
Geoweb (2020)

Development 
prior to 1981

Development 
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and 2011



Urban Stormwater Challenges

Credit:  www.teenaintoronto.com

https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.teenaintoronto.com%2F&data=04%7C01%7CPhil.James%40cvc.ca%7C2a03395534254668687908d98f0ae5dc%7C2f58dc7868b74844b5bc88c37edd24f1%7C0%7C0%7C637698099237313255%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=kSR1GWkOHlbbOev%2BmGdpnibK7O8kVjyEZHjPQxe%2BIDY%3D&reserved=0


Urban Stormwater Challenges

Water Quality Flooding

Erosion

Reduce Urban Heat Island

Recreation



Current Stormwater Management 
Approach

Majority of developed areas in municipalities 
have no (or limited) SWM.

SWM Retrofit plans (Master Plans) are good 
but limited by public land availability and ability 
to effectively retrofit existing infrastructure 
($$$).

SWM on private lands through public-private 
partnerships represents an untapped resource 
and opportunity.



Solution to Urban Stormwater Challenges: Low Impact 
Development

Source: USEPA

Source: ADS



MECP Municipal Wastewater and Stormwater 
Discussion Paper (January 2022):

Changing the Way Stormwater is Managed in Urban Areas
Discussion Question 1. 
How can greater municipal adoption of green stormwater 
infrastructure/low impact development practices on public, 
private and commercial/industrial property be encouraged?



Barriers to Low Impact Development Uptake on Private 
Property

Private Property Owner Barriers
• Despite stormwater credit programs there is 

low uptake
• Pay back period for SWM retrofits is poor
• Lack of defined process to solve drainage 

problems

Municipal Barriers
• Cost of retrofitting public lands and lack of 

space
• How to ensure features on private property 

are maintained and protected



Aggregation of Private Landowners to build a 
communal LID System

Aggregation is the process by 
which multiple private 
properties are combined (or 
aggregated) to provide fiscal 
and functional benefits for the 
application of low impact 
development

Enhanced Grass Swale

Underground Storage



2.0 Communal LID Retrofit Feasibility Study

This project explored the technical and financial 
feasibility of implementing communal LID stormwater 

management systems on private property



Key Message 
“The Drainage Act is an 

exciting tool that will help 
with the implementation 

of green infrastructure low 
impact development 
practices on private 

property”



Drainage Act Process

The Drainage Act 
provides for the 
process to place 

stormwater 
infrastructure 

(drainage works) on 
private and/or public 
property and ensures 

it will be inspected 
and maintained

• Initiated by property owners or road authority 
and submitted to local municipalityPetition

• Appointed by council resolution
• Engineer holds onsite meeting 

Appoint 
Engineer

• Design of drainage works
• Project cost and cost distribution
• Report adopted by municipal bylaw

Engineer’s 
Report

• According to construction drawings in 
engineer’s reportConstruction

• Drainage Superintendent manages inspection 
and maintenanceMaintenance



Enhanced Grass 
Swale + OGS

Underground 
Storage

Cooperation is Advantageous!

Meet minimum requirements to achieves 50% credit

Why is cooperation advantageous?
The image on the left shows the conceptual design of a 
communal system that manages stormwater for four (4) private 
properties.  

Together the four landowners can work together to implement 
LIDs where it makes the most sense.  

The upstream landowners have space for enhanced grass swales 
to filter and treat the drainage while the downstream owners 
have space for underground chambers/infiltration trenches to 
gulp up the water.  

It is much more cost effective when they work together versus 
acting alone



End of Pipe on Public PropertyVS

Apples to 
Apples 

Comparison

$320,000/ha $400,000/ha

Bottom Line: Its 20 % Cheaper to Build Communal LID  
on Private Property than Pond on Public Property

Communal LID on 4 Private Properties
It is cheaper than 

conventional stormwater 
management on public 
lands, achieves a higher 

standard of treatment and a 
host of co-benefits.  

This approach can help cities 
become more climate 

resilient in the face of fiscal 
constraints and a looming 

timeline. 

End of pipe scenario, the 
capital and O&M costs fall 

entirely on the municipality.



Communal Infrastructure 
Requires Cost Sharing 
between landowners

The study adapted methods used by engineers working under 
the Drainage Act to develop detailed cost-sharing schedules 
that apportion costs to stakeholders based on who uses the 
infrastructure and who benefits from it. 

Assessment schedules were created to demonstrate how capital 
and future maintenance costs would be shared between the 
private landowners and municipalities.

The Drainage Act is an Ontario statute that provides a 
democratic process to plan, design, construct and 
operate/maintain drainage infrastructure on private property. 
Drainage works constructed under the act are protected under a 
bylaw, which prevents landowners from interfering with it and 
grants municipalities the right to access private property for 
inspection and maintenance.



3.0 Application of the Drainage 
Act in Urban Areas



Key Steps - Applying 
Drainage Act

• Estimating Total Cost
• Construction, Engineering & Admin, 

Net HST
• Allowances (Compensation for 

existing and proposed assets)
• Types of Assessments (Who is 

Benefitting?)
• Assessment Schedules (Dividing up the 

costs)
• Future Operation & Maintenance 

Schedules
• Engineer’s Report (Adopted under By-

law)



Estimating Total Cost

Total 
Construction 

Costs

Total 
Engineering 

& Admin 
Costs

Net HST
Total 

AllowancesTotal Costs



What are Allowances?

• An allowance is compensation that must be 
given to a property owner for the assets on 
their land incorporated into the drainage 
design

• Compensation should be fair to property 
owner affected by the drainage design and the 
other property owners in the watershed that 
are paying the allowances

• Allowance allows for features to be 
incorporated as quasi public infrastructure

Not this type of 
allowance…



Allowances 

Land and Right of Way
Swale along periphery of 

property

Damages
Asphalt damage after 

construction of LID feature

Partial Market Value
Parking lot retrofitted with 
permeable pavement still 
functions as a parking lot



Allowances for Existing Natural Assets



Using the Drainage Act Methodology to Assess out 
Costs

Total Costs

Outlet Assessment 
(Sec 23)

Benefit Assessment 
(Sec 22)

Special Assessment 
(Sec 24)



Benefit Assessment
• Value for Increased Market 

Value/Appearance/Easier Maintenance/Business 
Operations

• Value for Improved Surface Drainage
• Value for Improved SWM (Quality/Water 

Balance) 
• Value for Improved SWM (Flood) 

Reduced flood risk

Increased property value

Erosion control

Reduced heating and cooling costs

Air quality improvements

Reduced urban heat island

Water quality improvements

• Benefit by cut-off
• Value to downstream lands by 

managing stormwater upstream 



Special Benefit Assessment

Basic Swale

.

Enhanced Swale

Special benefits as defined by the Act are any additional works or features included in the 
construction, repair, or improvement of the system and have no effect on the functioning of the 
drainage system



Outlet Assessment

• Your responsibility for the 
water that runs off of your 
property.

• Method for proportionate 
cost-sharing according to who 
contributes what amount of 
runoff into the drainage works



Assessment by Property per Interval



Net Assessment

Benefit 
Assessme

nt

Outlet 
Assessment

Allowances GrantsNet 
Assessment



Net Assessment Schedules

General Grants could include:
• OMAFRA grant 1/3 for agricultural lands
• Municipal grant
• Environmental grants
• Other funding and government grants



Communal LID on 4 Private Properties End of Pipe on Public PropertyVS

Apples to 
Apples 

Comparison

$200,000/ha $400,000/ha

Bottom Line: Cost Savings Increase to 50 % when Cost 
Sharing is Employed 



Ongoing Operation & Maintenance

Clearing Invasive Species Replacing dead plants Replacing Mulch

Sweeping Pavers Cleaning Filters Removing garbage/debris



Operation & Maintenance Schedule



Building Climate Resilience in a Collaborative Cost-Effective 
Manner

Bioswale

Underground Storage with 
infiltration trench

Natural Assets - Forest

Communal Rainwater 
Harvesting



Who can share in the cost for special benefit 
assessments?

• Conservation Authorities (Source water 
protection)

• Various municipal departments depending 
on strategic goals (Forestry, Stormwater 
Management, Public Health)

• Environmental Funding Programs 
(Increased biodiversity)

• Provincial Agencies (Water Quality, Air 
Quality)

• Federal Government 

OMAFRA provides a 1/3 grant for 
municipal drains on agricultural lands 

for capital and future maintenance 
costs

Could something for similar grants for 
municipal drains in urban areas be 

considered?



4) Next Steps



Conclusions and Take Aways

• The Drainage Act can be used for 
implementing LID features on private land!

• Assessments can be determined in a transparent 
and fair manner

• Maintenance can occur on private lands
• Cheaper approach to public lands
• Additional environmental co-benefits by adding 

additional features



Road Blocks to Overcome

• Road blocks we have overcome
• Overcame technical challenges
• Overcame financial challenges

• Road blocks that remain
• Raising awareness about the Drainage Act
• Institutional knowledge within municipalities, consulting 

sector (limited number of drainage engineers), 
development community and private landowner about 
Drainage Act

• Getting municipal buy-in
• Existing Bylaws

• Financial incentives to initiate work



5.0 For more information



More Information – STEP Website

• https://sustainabletechnologies.ca/home/urban-runoff-green-
infrastructure/aggregated-communal-approaches-to-gi-implementation/

https://sustainabletechnologies.ca/home/urban-runoff-green-infrastructure/aggregated-communal-approaches-to-gi-implementation/


More Information - Free Webinars

https://sustainabletechnologies.ca/events/webinar-use-of-the-drainage-act-for-greenfield-development-
previously-recorded/

https://sustainabletechnologies.ca/events/webinar-use-of-the-drainage-act-for-greenfield-development-previously-recorded/


More Information - Free Webinars

https://sustainabletechnologies.ca/events/operationalizing-the-drainage-act-lessons-learned-in-greenfield-
application-and-operations/

https://sustainabletechnologies.ca/events/operationalizing-the-drainage-act-lessons-learned-in-greenfield-application-and-operations/


More Information
Making Green Infrastructure Mainstream: Improving the Business Case for 
Green Stormwater Infrastructure 
https://sustainabletechnologies.ca/app/uploads/2021/06/CVC_Making_Gree
n_Infrastructure_Mainstream_English_May_2021_Final.pdf
Drainage Act FAQ for Urban Municipalities
https://sustainabletechnologies.ca/app/uploads/2021/06/Drainage-Act-
FAQ_06292021.pdf
The Drainage Act as a Tool to Facilitate the Aggregation and Wide-Scale 
Implementation of Green, Low Impact Drainage Infrastructure on Private 
Property
https://sustainabletechnologies.ca/app/uploads/2020/11/Position-Paper-
Drainage-Act-and-GI.pdf
http://www.omafra.gov.on.ca/english/landuse/drainage.htm

https://sustainabletechnologies.ca/app/uploads/2021/06/CVC_Making_Green_Infrastructure_Mainstream_English_May_2021_Final.pdf
https://sustainabletechnologies.ca/app/uploads/2021/06/Drainage-Act-FAQ_06292021.pdf
https://sustainabletechnologies.ca/app/uploads/2020/11/Position-Paper-Drainage-Act-and-GI.pdf
http://www.omafra.gov.on.ca/english/landuse/drainage.htm


Thank You

For more information: 

Contact 
Name:  Phil James P.Eng.
Phone: 416 562 8051
Email: phil.james@cvc.ca

mailto:phil.james@cvc.ca
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