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TRCA Jurisdiction:
Size: 3500 km2
Population: 4 million



Regulatory Events



Hurricane Hazel



Game Plan

1. Brief Review of Humber Hydrology Study Results 

2. Flood Management Options

3. Identified Barriers for Each Option



Municipalities should:

•Undertake an updated hydrologic study to evaluate 
the effects on flooding of proposed new 
developments and to confirm the level of 
stormwater control needed before expanding urban 
settlement boundaries beyond those identified in 
existing official plans. 

Humber River Watershed Plan 
Recommendation 31 - Flooding



Humber Study – Scope of Work

1. Develop an calibrate a  high resolution hydrologic 
model 

2. Assess Impact of “White Belt” development on 
downstream regional flood flows 

3. Develop stormwater management criteria to control 
impacts to pre-development levels



Humber Watershed Plan Land Use Scenarios
Existing (2002) = 26% Urban
Approved OP = 36% Urban
Full Build-Out = 49% Urban



Humber Study 

• Through modeling of “White Belt” development 
• Moderate increases in peaks (0%-20%) of regional 

storm with full build out

What Have We Learned?





Humber Study 

• Increases are because of more runoff and changes 
in timing of runoff

What Have We Learned?



Typical Watershed

Tributary 1
(Flow Point A)

Tributary 2
(Flow Point B)

Flow Point C

Lake Ontario

Watershed boundary



Timing of Peaks



Flood Management Options

1. Restrict development in watersheds where analysis 
of the cumulative impacts of future development 
indicates increases in downstream regulatory flood risk 

2. Accept liabilities of increased flood risks by 
continuing to permit development to occur despite 
known downstream impacts 

3. Implementing, in partnership with municipalities, a 
watershed based risk assessment and remedial 
works approach which may include SWM facilities to 
control increases to the regulatory peak flood 
discharge and reflecting the benefits in the delineation 
of floodplain mapping (structural and non structural).



1. Restrict Development

• Applied in areas such as the Greenbelt and Oak Ridges 
Moraine

• May not be widely feasible elsewhere



• What is an acceptable change in flood risk?
– Zero tolerance?
– Thresholds of safety or damage?
– Floodline restrictions on property use?

• What is the legal liability for TRCA and municipalities?

2. Accept Liabilities



3. Watershed Based Risk Assessment

• To manage these impacts, a regulatory stormwater 
management framework may need to be established



3. Watershed Based Risk Assessment

1. Stormwater Management Ponds – Conflicts MNR 
Technical Guidelines, Section 4.6

2. On-Line Storage - considered as Dams and therefore 
remains under the MNR’s Lakes and Rivers 
Improvement Act

3. Flood Remedial Capital Works (i.e Conveyance 
Improvements) – EA process may be required



Challenges

• Conflict between current MNR Technical Guidelines for 
flood management and implementing Regional Storm 
Control.

• No provincially approved technical guidelines for 
Conservation Authorities and Municipalities to implement 
Regional Storm Control outside existing urban 
boundaries.



Implications

• Upstream development can increase real flood risk 
downstream     for the regulatory event and for lesser 
events

• Expanded regulatory floodplains restrict downstream 
development and redevelopment potential

• Stormwater management facilities cannot be recognized 
in the calculation of regulatory flood flows and floodlines 

• No policy-compatible solution is currently available 
in Ontario



• Develop interim technical guidelines in concert with 
neighbouring CA’s and impacted municipalities to allow 
for Regional Storm Control in new urban areas.

• Changes to provincial (MNR) guidelines as a result of 
work through Conservation Ontario (including municipal 
participation).

• Establish long-term management plans for urbanizing 
areas.

Current Activities
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Ontario Floodplain Management Policy

“Development will generally be directed to areas outside of …
hazardous lands adjacent to river and stream systems which are 
impacted by flooding and erosion hazards”

Provincial Policy Statement on Land Use Planning and Development (2005)



Stormwater Quantity Management “Policy”

“Generally, accepted criteria are that maximum peak (site) flow 
rates must not exceed pre-development values for storms with 
return periods ranging from 2 to 100 years”

Ontario Stormwater Management Planning and Design Manual
Ministry of Environment, 2003



Technical Guides on SWM Ponds

• It must be remembered that the function of a flood control dam is to 
hold backup stream flood waters. Whatever the type or design of 
dam, these structures are not a floodproofing option for downstream 
developments. Through construction, design and operational errors, 
and deterioration of the structure, dams cannot be completely relied 
upon and new construction in flood hazard areas should not be 
permitted through reliance on control works. Similarly, stormwater 
management facilities should not be relied upon in the 
establishment of flood hazard limits. It is suggested that dam 
break analysis be undertaken, specifically downstream of major 
impoundments/dykes to determine the flood hazard.



Disconnects

• Different agency responsibilities

– Floodplain management: Conservation Authorities

– Stormwater management: Municipalities

• Stormwater quantity control typically limited to 100-
year vs. much larger regulatory flood events

• Stormwater management design rarely examines 
cumulative effects on watershed flood flows



1. Policy Barriers

CAs are required to manage 
the natural hazards 
associated with flooding and 
erosion in accordance with 
the PPS, and procedures 
should be consistent with 
the MNR’s
“Flood Plain Management 

in Ontario - Technical 
Guidelines”

Conservation 
Authorities Act
S. 28

Conservation 
Authorities Act
S. 28

Ontario 
Regulation
166/06

Ontario 
Regulation
166/06

Responsibility for Floodplain Management



Real World Storm Comparison

Time (minutes)



Real World Storm Comparison

Time (minutes)



PPS

• 3.1.6 Further to policy 3.1.5, and except as prohibited in policies 
3.1.2 and 3.1.4, development and site alteration may be permitted in 
those portions of hazardous lands and hazardous sites where the 
effects and risk to public safety are minor so as to be managed or 
mitigated in accordance with provincial standards, as determined by 
the demonstration and achievement of all of the following: 
– development and site alteration is carried out in accordance with 

floodproofing standards, protection works standards, and access 
standards; 

– vehicles and people have a way of safely entering and exiting the area 
during times of flooding, erosion and other emergencies; 

– new hazards are not created and existing hazards are not aggravated; 
and 

– no adverse environmental impacts will result. 


