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ÅMunicipalities trying to catch up with historical 

legacy of limited stormwater planning.

ÅAging grey infrastructure in need of upgrades 

or replacement.

ÅLimited budgets and emphasis.

Å Increasing liability and insurance costs

ÅRapid urbanization + climate change = more 

frequent and severe storms that overburden 

existing infrastructure.

The State of Stormwater 
Management (SWM) in Canada
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Adapting to climate change

- Economically sustainable

- Mitigate infrastructure risk

- Resilient stormwater system 
(quality and quantity)

- Whole system resilience (Social, 
economic, environment)
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A re-tooling of SWM planning is needed:

SWM plans that build toward holistic, systemic planning 
that mimics pre-development, watershed-scale 

hydrology

Planning and design driven by optimal performance at 

greatest level of cost-efficiency.
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The Study Area

ÅEast Holland River watershed 

üRapid growth, peri-urban 

with significant water quality 

management challenges

üIncreased frequency of 

intense storms projected

üLocalized flooding

ü40% P reduction target
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Optimization analysis was used to compare

The current, municipal 
boundary-based approach to 
stormwater management 
utilising only available public 
lands for hosting stormwater 
infrastructure.

The new, watershed-wide, 
collaborative, intermunicipal 
approach, utilising both 
public and private lands for 
hosting stormwater 
infrastructure.

VS
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Study methodology
Simulate current conditions:

Å Phosphorus 

Å Stream flow

Build future state model:

ĄSelect stormwater control measures 

ÅDecentralized (LID) & Centralized (e.g. hybrid ponds)

Ą Performance of selected stormwater controls  (e.g. P removal)

ĄCost of selected Stormwater control (capital, O&M)

Optimization simulations:
ĄWatershed scale

ĄPublic vs public and private lands

ĄWatershed vs Jurisdictional



Optimization analysis

ÅOptimization modelling processes millions of 

options to pinpoint the most cost-effective 

strategy.

ÅEach dot represents a complete strategy ςa 

combination of grey and green SWM 

infrastructure ςencompassing all 314 

ΨƧǳǊƛǎƘŜŘǎΩ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿŀǘŜǊǎƘŜŘΦ

ÅDots along the curve line provide the highest 

level of effectiveness for the cost.

ÅThe point at which the curve flattens is the 

most cost-effective strategy.
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Cost Optimized Implementation Strategy

Water Quality Goal (% P-Load Reduction) 
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Current Approach ςPublic Lands Only:

Å15% maximum phosphorus reduction 

ÅCosting $13 million per year*

New System-wide Approach ςBoth Private & Public Land:

Å40% phosphorus reduction 

ÅTo achieve the same 15% phosphorus reduction would cost 
only $2.6 million per year*

ÅReduced risk of flooding and associated costs.

ÅIncreased resilience to climate change and development.

*Costs are annualized over 30-years

40% P reduction

40              50

Phosphorus reduction (%)

15% P reduction

Phosphorus reduction (%)

10                             15

Key Study Findings
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Key Study Findings

Assuming both public and private lands :

Individual Municipal Approach:

Å40% P reduction achieved for $19 Million.

Intermunicipal Collaboration:

Å40% P reduction achieved for $14 Million.

Collaboration: 

Å28% Cost Savings.

Å30% Reduced capacity for SWM Infrastructure.

$19

$14
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Potential Flood Reduction Benefits by Phosphorus SCMs

- Ψ²ŀǘŜǊ ǉǳŀƭƛǘȅΩ {/a Ŏŀƴ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǊŜŘǳŎŜ ǇŜŀƪ flow rates

- However, peak water levels, according to HEC-RAS, are not always sensitive to 
peak flow reductions. 

Water level 
reductions 
much less than 
peak flow 
reductions due 
to constrictions 
in network

Waterbody
Flood-prone 

Area ID
Description

Peak Flow Elevation

10 yr 25 yr 50 yr 100 yr 10 yr 25 yr 50 yr 100 yr

Tannery Creek Area 2

South of Tyler 

Street at 

Temperance St
17.21% 16.55% 14.65% 10.12% 7.83% 4.23% 3.14% 0.54%

Tannery Creek Area 5
Aurora Heights 

Dr/Machell Park
20.06% 19.04% 16.62% 11.45% 1.93% 2.67% 7.79% 2.72%

Bogart Creek Area 8
Gorham St to 

Srigley St
26.12% 24.44% 21.59% 15.68% 2.35% 2.99% 3.51% 3.41%

Western Creek Area 10
Ontario St, East of 

Lorne Ave
16.74% 13.95% 13.85% 11.49% 6.84% 2.71% 1.50% 2.50%

Tannery Creek Area 13 
Harriman 

Driveways
23.79% 21.43% 18.41% 12.56% 8.46% 5.92% 3.73% 3.34%

Tannery Creek Area 14
Kennedy St West 

Culert
17.78% 17.62% 15.78% 10.99% 10.65% 9.70% 10.43% 14.46%
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ÅFuture rainfall IDF curves under 
climate change extracted:
Á RCP 8.5:  worst case

Á RCP 4.5:  carbon emissions 
curbed

ÅThe future storms were 
analyzed to forecast how much 

reduction BMPs will build into 
the stormwater system

Simulating Benefit of SCM under Future 
Climate based on Flood Design Storms 

Climate Change Mitigation by SCMs (2021-2050) 

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated 

% Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated 

% Peak 

Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of 

Climate 

Change 

Mitgated

Area 2 +12.0% -5.2% 100.0% +46.9% +30.4% 35.2% +52.2% +37.6% 28.0% +44.3% +34.2% 22.8%

Area 5 +20.4% 0.3% 98.5% +33.3% +14.2% 57.3% +66.1% +49.5% 25.2% +109.2% +97.3% 10.9%

Area 8 +11.4% -11.4% 100.0% +38.6% +15.8% 59.2% +65.4% +45.9% 29.8% +90.7% +75.8% 16.4%

Area 10 +10.3% -6.5% 100.0% +31.5% +15.3% 51.5% +48.5% +34.1% 29.6% +63.6% +53.6% 15.8%

Area 13 +11.4% -11.7% 100.0% +52.3% +31.9% 39.1% +60.4% +42.8% 29.2% +55.5% +44.5% 19.8%

Area 14 +10.7% -7.1% 100.0% +32.0% +14.3% 55.2% +57.2% +41.4% 27.6% +84.6% +73.6% 13.0%

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated 

% Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated 

% Peak 

Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of 

Climate 

Change 

Mitgated

Area 2 +18.0% +0.8% 95.8% +52.8% +36.3% 31.3% +44.7% +30.0% 32.8% +33.2% +23.0% 30.5%

Area 5 +26.5% +6.5% 75.7% +38.1% +19.1% 50.0% +53.3% +36.7% 31.2% +67.8% +55.9% 17.6%

Area 8 +15.9% -7.0% 100.0% +44.1% +21.2% 51.8% +53.6% +39.2% 26.8% +58.5% +43.7% 25.4%

Area 10 +14.3% -2.4% 100.0% +35.7% +19.5% 45.5% +40.3% +20.8% 48.3% +42.3% +32.2% 23.8%

Area 13 +17.5% -5.6% 100.0% +59.1% +38.6% 34.6% +51.2% +33.6% 34.4% +40.0% +28.1% 29.7%

Area 14 +14.5% -3.2% 100.0% +36.5% +18.8% 48.3% +46.8% +31.1% 33.7% +54.2% +43.3% 20.3%

2021-2050

Site

Site

25 yr 50 yr 100 yr

RCP 8.5

RCP 4.5

10 yr 50 yr 25 yr 100 yr

10 yr

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated 

% Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated 

% Peak 

Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of 

Climate 

Change 

Mitgated

Area 2 +12.0% -5.2% 100.0% +46.9% +30.4% 35.2% +52.2% +37.6% 28.0% +44.3% +34.2% 22.8%

Area 5 +20.4% 0.3% 98.5% +33.3% +14.2% 57.3% +66.1% +49.5% 25.2% +109.2% +97.3% 10.9%

Area 8 +11.4% -11.4% 100.0% +38.6% +15.8% 59.2% +65.4% +45.9% 29.8% +90.7% +75.8% 16.4%

Area 10 +10.3% -6.5% 100.0% +31.5% +15.3% 51.5% +48.5% +34.1% 29.6% +63.6% +53.6% 15.8%

Area 13 +11.4% -11.7% 100.0% +52.3% +31.9% 39.1% +60.4% +42.8% 29.2% +55.5% +44.5% 19.8%

Area 14 +10.7% -7.1% 100.0% +32.0% +14.3% 55.2% +57.2% +41.4% 27.6% +84.6% +73.6% 13.0%

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated 

% Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated 

% Peak 

Flow 

Change  

Percent of Climate 

Change Mitgated

Non-Mitigated % 

Peak Flow 

Change  

Mitigated % 

Peak Flow 

Change  

Percent of 

Climate 

Change 

Mitgated

Area 2 +18.0% +0.8% 95.8% +52.8% +36.3% 31.3% +44.7% +30.0% 32.8% +33.2% +23.0% 30.5%

Area 5 +26.5% +6.5% 75.7% +38.1% +19.1% 50.0% +53.3% +36.7% 31.2% +67.8% +55.9% 17.6%

Area 8 +15.9% -7.0% 100.0% +44.1% +21.2% 51.8% +53.6% +39.2% 26.8% +58.5% +43.7% 25.4%

Area 10 +14.3% -2.4% 100.0% +35.7% +19.5% 45.5% +40.3% +20.8% 48.3% +42.3% +32.2% 23.8%

Area 13 +17.5% -5.6% 100.0% +59.1% +38.6% 34.6% +51.2% +33.6% 34.4% +40.0% +28.1% 29.7%

Area 14 +14.5% -3.2% 100.0% +36.5% +18.8% 48.3% +46.8% +31.1% 33.7% +54.2% +43.3% 20.3%

2021-2050

Site

Site

25 yr 50 yr 100 yr

RCP 8.5

RCP 4.5

10 yr 50 yr 25 yr 100 yr

10 yr
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A Compelling Case

MULTIPLE T.B.L
BENEFITS

Reduced risk & liability 
Greener, healthier 

communities.

ECONOMIC 
DEVELOPMENT 
OPPORTUNITY

A path to economic 
growth in burgeoning 
Green Infrastructure 

sector.

PROGRAMMING & 
RESOURCE 

OPTIMIZATION 
Additional savings 

through collaboration 
and sharing of 

resources.

INFRASTRUCTURE 
OPTIMIZATION
Cost savings and 

improved 

performance

V

IMPROVED 
ENVIRONMENTAL 

OUTCOMES
Water quality and 
reduced flood risk.
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Next steps
- Complete the implementation blueprint

- Transition to pilot implementation, leading to full implementation

Maintain full support of 
watershed municipalities 

throughout
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¢ǊŀƴǎŦŜǊŀōƛƭƛǘȅΧ

- Optimization methodology highly transferable to other 
municipalities and watershed management agencies

- A framework for intermunicipal stormwater collaboration 
and cost-sharing for watershed

- Market-based approaches (i.e. alternative and sustainable 
financing options) to incentivise private property 
participation
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https://sustainabletechnologies.ca/app/uploads/2021/03/ERFTD_Final-Technical-Report.pdf
https://www.lsrca.on.ca/Shared%20Documents/reports/Stormwater-Management-Summary.pdf

Study report

https://sustainabletechnologies.ca/app/uploads/2021/03/ERFTD_Final-Technical-Report.pdf
https://www.lsrca.on.ca/Shared%20Documents/reports/Stormwater-Management-Summary.pdf
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Bridging the Gap: How public and private property owners 
can work together to improve stormwater management

Presented by: Phil James and Kyle Vander Linden

www.sustainabletechnologies.ca

The water component of STEP is a collaborative of:

Date: March 24, 2022



Overview

STEP is a multi-agency initiative developed to support broader implementation 
of sustainable technologies and practices within a Canadian context.

The water component of STEP is a conservation authority collaborative. 
Current partners are: 

Our key areas of focus are: 

ÅLow Impact Development

ÅErosion and Sediment Control 

ÅRoad Salt Management

ÅNatural Features Restoration
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Agenda

1. Current Challenges with Urban Stormwater Management

2. ! ΨaŀŘŜ ƛƴ hƴǘŀǊƛƻΩ LƴƴƻǾŀǘƛǾŜ {ƻƭǳǘƛƻƴ ǘƻ {ǘƻǊƳǿŀǘŜǊ 
Management

3. Outcomes of the Guidance Document

4. Professional Capacity Building
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The problem: legacy stormwater infrastructure

Source: Neptis 
Geoweb (2020)

Development 
prior to 1981

Development 
between 1981 
and 2011
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Urban Stormwater Challenges

Credit:  www.teenaintoronto.com
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http://www.teenaintoronto.com/


Solution to Urban Stormwater Challenges: Low Impact 
Development

Source: USEPA Source: ADS
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Barriers to Low Impact Development Uptake

Private Property Owner Barriers
ÅDespite stormwater credit programs there is 

low uptake
ÅPay back period for SWM retrofits is poor
ÅLack of defined process to solve drainage 

problems

Municipal Barriers
ÅCost of retrofitting public lands and lack of 

space
ÅHow to ensure features on private property 

are maintained
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Making Green Infrastructure Mainstream

Features four case studies:
ÅCity of Kitchener 

ÅCity of Vancouver 

ÅCity of Edmonton

ÅSouthdown, Mississauga

29

https://sustainabletechnologies.ca/app/uploads/2021/06/CVC_Making_Green_Infrastructure_Mainstream_English_May_2021_Final.pdf


Common Themes: Key Findings Overview

Systematic 
Approaches

Flexibility and 
multi-functional 
infrastructure

Building 
Economies of 

Scale

Bridging Public-
Private Divide

Co-benefits and 
shared 

objectives
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Study Area
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Enhanced Grass Swale + OGS

Underground Storage

Why is Cooperation Advantageous?

Meet minimum requirements to achieves 50% credit
32



Communal LID on 4 Private Properties 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
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