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for Green Infrastructure Investment



Outline

• The One Water approach applied to a vulnerability assessment

• Outcomes of Phase 1 of climate change vulnerability assessment 

– Extreme rainfall events and warming winter temperatures

• The need for better water management decisions – Phase 2

• Making the business case for green infrastructure



The One Water Approach

An integrated water management approach to understand 
climate change vulnerability at a watershed scale



One Water Approach



Phase 1

Assessing climate change vulnerability



Vulnerability Assessment

• Phase 1: PIEVC Protocol

– Completed July 2016



Climate Scenarios

• Historical events

• Probability of occurrence

– Present day

– 2050s

– 2080s

• Assumed “business as usual” for 
greenhouse gas concentrations



Extreme Rainfall Events

• More frequent under future climate 
conditions

• Historic examples in study area and 
across Greater Toronto Area

• Vulnerability to urban and riverine 
flooding, as well as sanitary sewer 
backup

• Other impacts

– Health impacts

– Social vulnerability

– Emergency services



Near-Miss Event – August 10, 2012

Aug 19 2005 “Finch Avenue” Storm

Aug 10 2012 “Near Miss”

150 mm
~200 mm



Near-Miss Event - July 8, 2013

• July 8, 2013 rainfall event caused 
flooding and damage

• Storm DID NOT result in high 
contaminant loading to water 
treatment plants due to winds 
blowing pollutants away from the 
nearshore

• Other extreme rainfall events have
occurred with onshore winds

– e.g. July 26, 1993: winds 
onshore during and 
immediately following rainfall



Warmer Winters

• Shift in winter hydrology

• More rain, less snow

• Impact of road salting on density of 
water entering Lake Ontario

– Behaviour of sediment plume

– Future impacts on drinking 
water intakes



Algae bloom following a mild winter

• Mild winter/spring temperatures

• Rainfall event (37 mm) on June 1 
flushed stormwater nutrients to 
nearshore

• Strong easterly winds

• Temporary shutdown of pump at 
water treatment plan

• Damage to intake baskets

• $300,000 in damages



Outcomes of Phase 1

• High vulnerability to extreme rainfall events under existing and future 
conditions

– Urban and riverine flooding

– Basement backup and sewage bypass

– Drinking water intakes and nearshore

• Climate change expected to increase vulnerability to algae blooms

– Nearshore, in-stream

– Drinking water treatment plant

• General recommendations to increase capacity for wet weather events and 
improve water quality to streams/nearshore

– Green infrastructure



Applying risk modelling framework to determine impact of 
water management decisions

Phase 2



What can be done to decrease 
vulnerability to climate change? 

What is the optimal solution?



Stormwater Management Ponds

• Control runoff from urban areas

– Reduce vulnerability to riverine 
flooding

• Water quality control of stormwater

– Reduce stormwater pollutants 
and nutrients to nearshore



Stormwater Retrofits with 
Green Infrastructure
• Reduce runoff in existing urban 

areas

– Reduce vulnerability associated 
with all flooding

• Water quality control of stormwater

– Reduce stormwater pollutants 
and nutrients to nearshore

– Reduce vulnerability associated 
with algae blooms and 
nearshore water quality



Upgrading Treatment Plants

• Upgrade capacity, treatment 
processes at water and wastewater 
treatment plants

– Reduce vulnerability to sewage 
bypass

– Reduce vulnerability associated 
with algae blooms and 
nearshore water quality (e.g., 
stormwater plume)



Need to quantify the full 
costs and benefits of water 
management decisions and 

compare to $ invested



Risk and Return-On-Investment Tool

• Incorporate climate change risks

• Use understanding of interactions
between water systems, 
environment and community

• Enumerate costs and risks 
associated with weather-related 
events

• Compare financial benefit of 
investment against costs

RESULT: ROI for variety of solutions, 
based on comprehensive valuation 
of impact on municipal systems, 
community, and environment



Quantify Benefits of Green Infrastructure 



Next Steps

• Phase 2 of Vulnerability Assessment

– Finalize - Spring 2017

• Risk and Return-on-investment Tool

– Kickoff - Spring 2017

– Formation of Advisory Committee - Spring 2017



Questions




