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Executive Summary  

The Municipal Infrastructure Group Limited (TMIG), along with team member Palmer 

Environmental Consulting Group (PECG), were retained by the Town of Whitby to 

determine the most appropriate means of reducing flooding and flood damages to the 

Michael Boulevard residential area. The Michael Boulevard study area, illustrated in 

Figure ES-1, is generally bounded by Highway 401 to the south, Highway 412 to the 

west, Dundas Street to the north and Annes Street to the east.  

Lynde Creek flows through the study area, and previous studies have determined that a 

large number of residential properties to the east of the watercourse are potentially at 

risk of flooding during severe storm events. To date there have been no reports of 

homes damaged by flooding from Lynde Creek, but there is evidence that floodwater 

extended up to and even into private properties during recent severe storm events.  

Figure ES-1 Study Area 
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Land use within the study area is primarily residential, with some commercial 

development along Dundas Street, schools adjacent Annes Street and several parks. 

The majority of the study area was developed in the 1970ôs, prior to the adoption of 

modern strategies for stormwater management and flood protection. The Town of 

Whitby Official Plan also designates a portion of the undeveloped lands west of Lynde 

Creek for industrial uses, and identifies a future extension of Burns Street West from its 

existing limit west of Annes Street along the north side of Highway 401, crossing Lynde 

Creek before turning north to intersect with Dundas Street east of Highway 412. 

A natural heritage investigation was completed, which confirmed that Lynde Creek 

serves as a migratory route for a range of species including trout and salmon, and 

confirmed that the Provincially Significant Lynde Creek Coastal Wetland Complex 

(Lynde Creek Marsh) extends north of Highway 401 into the study area. The 

investigation determined that the study area potentially contains habitat for a number of 

Species at Risk, though none were identified in the field investigations.  

The Lynde Creek Master Drainage Plan Update (MDPU) (AECOM, currently under 

study) included refinements to the Lynde Creek watershed hydrology model. This model 

is used to estimate the peak flow rates throughout Lynde Creek in response to storm 

events ranging from a 2 year return period event to a 100 year return period event as 

well as Hurricane Hazel. The model was prepared in accordance with the Technical 

Guide - River & Stream Systems: Flooding Hazard Limit (MNRF, 2002), which includes 

a number of very conservative assumptions to develop a óworst-caseô scenario for the 

purposes of establishing the extent of the Regulatory flood plain. This includes not 

accounting for any man-made storage in formal stormwater management facilities as 

well as ignoring the storage and attenuation of flows behind undersized roadway and 

rail culverts and embankments. For this study, the hydrology model from the Lynde 

Creek MDPU was further refined to relax some of these conservative assumptions and 

account for the most significant storage areas behind road and rail culverts in order to 

provide a better estimate of the actual flows and flood risk in Lynde Creek under current 

watershed conditions.  

The Lynde Creek MDPU also included refinements to the HEC-RAS hydraulic model 

used to estimate the depth and extent of flooding in Lynde Creek for different storm 

events. The HEC-RAS hydraulic model was updated based on more detailed 

topographic information for the study area, and was further refined to more accurately 

represent flow conditions through the road and rail bridges in the study area. The flows 

from the refined hydrology model were then input to the model to determine the depth 

and extent of flooding for different storm events.  

The modelling confirmed that the existing bridges under the CN and Metrolinx rail 

embankments south of Highway 401 represent the most significant restrictions along 
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Lynde Creek that contribute to the high flood levels upstream of Highway 401. The 

updated flood plain mapping determined that 24 homes are potentially at risk of flooding 

in a 50 year return storm event, 45 homes are potentially at risk of flooding in a 100 year 

return period storm event, and over 500 homes are potentially at risk of flooding if 

Hurricane Hazel were to reoccur over the Lynde Creek watershed. Flood damages are 

estimated to be approximately $2.3 Million in a 100 year storm event, and $64,000 per 

year on an average annualized basis.  

A range of alternative solutions were developed to mitigate the potential for flooding 

from Lynde Creek. These are briefly summarized below: 

Status Quo (Do Nothing): This solution does not propose any measures to reduce 

flooding or flood damages. However, flood risk will continue to be managed through the 

Central Lake Ontario Conservation Authorityôs (CLOCA) jurisdiction-wide flood 

forecasting and warning and the Townôs and Regionôs current emergency management 

plans.  

CNR and Metrolinx Relief Culverts: Previous investigations have recommended 

installing additional culverts under the CNR and Metrolinx rail embankments to pass 

more flow and reduce upstream flood levels for up to the 100 year return period storm 

event. Building on the most recent study, this alternative involves installing 8 ï 1.8 m 

diameter pipes under the two railway embankments using trenchless methods. This 

would reduce upstream flood levels sufficient to prevent flood damages in a 100 year 

return period storm event, but would not reduce the depth of flooding in the Regional 

(Hurricane Hazel) storm event. 

Flood Protection Berm with Storm Sewer Backflow Prevention Devices: The 

refined flood plain mapping determined that under existing conditions, floodwater from 

Lynde Creek initially reaches the residential areas to the east by backing up and out of 

the storm sewer systems discharging to Lynde Creek, and by floodwater flowing east 

through the open area between Highway 401 and the residential lots to the north, and 

then flowing into the residential area through a low area in the vicinity of Michael 

Boulevard and Flemington Court. This alternative includes the construction of a low 

berm in the Town-owned open area north of Highway 401 to prevent water from Lynde 

Creek from flowing eastward and northward into the residential area, and backflow 

prevention devices on 4 storm sewer outfalls to prevent floodwater from Lynde Creek 

from backing up through the storm sewer systems and into the study area. The 

combination of the berm and backflow prevention devices would protect 44 of the 45 

homes currently at risk of flooding in a 100 year storm, but would not reduce flooding or 

flood damages from larger storms including the Regional storm event.  

Flood Proofing and Education Program: This alternative would reduce flood 

damages through physical works completed by homeowners to reduce the risk of 
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floodwater from entering their homes, and through practices implemented by residents 

to minimize damages when floodwater enters a home. At a minimum, the program 

would include the preparation and distribution of an information package to residents 

informing them of the current flood risks in the study area, and descriptions of a range of 

best practices for works inside and outside flood vulnerable homes to minimize the risk 

of water entering the structure and to minimize damages in the event of flooding. It 

could be augmented by inspections by Town staff, who would then prepare a list of 

recommendations tailored to each property, and could be further enhanced through a 

program that would provide a rebate or other financial incentive to homeowners to cover 

a portion of the cost of physical improvements to a home to reduce flood risk and 

damages. The cost and effectiveness of this solution would depend on how many 

homeowners voluntarily implement works to reduce flood damages on their property. 

These works would not be completed by or mandated by the Town.  

Emergency Management Planning: The final alternative considered is an 

enhancement to the existing flood forecasting and warning systems and emergency 

management plans, tailored specifically to Lynde Creek north of Highway 401. It would 

include a forecasting system developed based on local streamflow characteristics, and 

a warning system that would send messages to local residents alerting them to potential 

and actual flooding conditions. It would also involve the development of a site specific 

plan to evacuate residents before flooding renders the roads in the study area 

impassable. The program would not reduce flood levels or flood damages from Lynde 

Creek.  

The above alternative solutions were evaluated against a number of criteria considering 

the natural environment, social and cultural impacts, technical effectiveness, 

construction challenges, costs and benefits. The preferred solution to reduce flood 

damages from Lynde Creek is the Flood Protection Berm with Storm Sewer 

Backflow Prevention Devices. It is further recommended that this solution be 

augmented with elements of a Flood Proofing and Education Program. The 

evaluation of alternatives is summarized in Table ES-1.  

The flood protection berm solution was selected because it can be implemented 

relatively quickly on Town owned lands with few challenges or approvals, and can 

protect almost all of the homes currently at risk of flooding in a 100 year return period 

storm event. It is also much less expensive than the CNR and Metrolinx Relief Culverts 

alternative, resulting in a much higher benefit: cost ratio and much shorter payback 

period for nearly the same level of flood protection. The Flood Proofing and Education 

Program may be sufficient to protect the remaining vulnerable home from flooding in a 

100 year storm event, and could reduce flood impacts and flood damages from larger 

storm events.  
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Site specific recommendations have been prepared for the single home that remains at 

risk of flooding in a 100 year event. The recommendations include re-grading an 

existing Town-owned pathway leading from Evans Court to minimize the risk of 

floodwater spilling from Lynde Creek towards Evans Court, replacing two vulnerable 

basement windows with water-tight windows or protecting them with raised window 

wells, and raising the grades along the roadside edge of the reverse slope driveway to 

minimize the potential for floodwater to enter the garage.  

Figure ES-2 and Figure ES-3 include the preliminary design of the berm, locations of 

locations of the storm sewer outlets where backflow prevention devices are to be 

installed, the extent of flooding following implementation of the berm and backflow 

prevention devices, and the remaining property where on-site flood proofing measures 

are recommended to provide full protection from the 100 year return period flood.  

Table ES-1 Evaluation Summary 

Alternative Capital Cost Number of 

At Risk 

Homes 

Protected 

in a 100 

Year 

Flood 

Benefit 

Cost 

Ratio 

Evaluation Notes 

Status Quo $0 None n/a Not recommended as it 

does not flooding or 

flood damages 

CNR and 

Metrolinx 

Relief 

Culverts 

$8.4 Million 45 of 45 0.8:1 Not recommended due 

to the high risks and 

costs for implementation 

of the relief culverts 

(challenges to secure 

approvals from CN and 

Metrolinx and to install 

the culverts without 

disturbing the active rail 

lines, challenges and 

environmental impacts 

to access the 

construction area) 
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Alternative Capital Cost Number of 

At Risk 

Homes 

Protected 

in a 100 

Year 

Flood 

Benefit 

Cost 

Ratio 

Evaluation Notes 

Flood 

Protection 

Berm with 

Storm Sewer 

Backflow 

Prevention 

Devices 

$500 

Thousand 

44 of 45 6:1 Recommended: 

Protects all but one 

home from flooding in a 

100 year storm event 

and can be 

implemented relatively 

quickly and 

economically on Town 

owned land 

Flood 

Proofing and 

Education 

Program 

Up to $500 

Thousand 

depending on 

program 

elements and 

uptake by 

residents 

Depends 

on the 

degree of 

uptake by 

residents 

n/a Not Recommended as a 

standalone solution due 

to challenges to ensure 

implementation of flood 

proofing measures by 

homeowners, but 

elements of this 

program of this 

alternative are 

recommended to 

complement other 

flood reduction 

solutions 
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Alternative Capital Cost Number of 

At Risk 

Homes 

Protected 

in a 100 

Year 

Flood 

Benefit 

Cost 

Ratio 

Evaluation Notes 

Emergency 

Management 

Planning 

Up to 

$130,000 per 

year, 

depending on 

staffing 

requirements 

to administer 

the program 

None n/a Not recommended due 

to challenges to 

maintain a resident 

contact database and 

additional staff needed 

on a permanent basis 

despite a relatively low 

risk of flooding 
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Figure ES-2 Location of Flood Protection Berm and Storm Sewer Backflow 

Prevention Devices 
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Figure ES-3 Preliminary Berm Design 

 

A number of additional studies are recommended to facilitate implementation of the 

preferred solution, including detailed topographic surveys, a geotechnical investigation 

to inform the design of the flood protection berm, a vegetation inventory for areas 

potentially disturbed for construction of the berm, and a video inspection of the Regionôs 

sanitary overflow sewer that is aligned in the open area north of Highway 401 between 

the Michael Boulevard sanitary pumping station and emergency outlet to Lynde Creek.  

A drainage investigation is also recommended to improve drainage of the area north of 

Highway 401 between the high point east of Lynde Creek and a concrete box culvert 

under Highway 401 near the west limit of Burns Street. Finally, it is recommended that a 

preliminary design be advanced for the future Burns Street extension, which will be 

aligned within the Town-owned lands on the north side of Highway 401. The preliminary 

design can avoid potential conflicts and ensure that the future roadway can be 

configured to continue to contain flooding from Lynde Creek. 

The Michael Boulevard Flood Mitigation Strategy has been completed in accordance 

with the Municipal Class Environmental Assessment process, as is required for the 

planning of all major municipal projects or activities. Considerable consultation with the 

public, agencies and other stakeholders has taken place throughout the project, 

including two Community Open Houses to provide opportunities for the public to provide 

input to the characterization of existing conditions and the development and evaluation 

of alternative solutions. 

All concerns raised by the public and agency staff, including Indigenous Communities, 

have been considered in the evaluation of alternative solutions and have been 

addressed in this final Project File Report.  
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1 Introduction and Background  

1.1 Study Overview and Purpose 

The Municipal Infrastructure Group Limited (TMIG), along with team member Palmer 

Environmental consulting Group (PECG), were retained by the Town of Whitby to 

determine the most appropriate means of reducing flooding and flood damages to 

the Michael Boulevard residential area. The Michael Boulevard study area, 

illustrated in Figure 1-1, is generally bounded by Highway 401 to the south, Highway 

412 to the west, Dundas Street to the north and Annes Street to the east.  

Lynde Creek flows through the study area, and flooding from Lynde Creek is 

predicted to inundate a significant number of residential properties to the east of the 

watercourse. Previous studies have estimated that up to 155 homes are at risk of 

flooding during a 100 year return period, and up to 185 homes could be impacted by 

flooding if a storm of the magnitude of Hurricane Hazel were to occur over the 

watershed. 

Figure 1-1 Study Area 

 

To date there have been no reports of homes damaged by flooding from Lynde 

Creek, but there is evidence that floodwater extended up to and even into private 

properties during recent severe storm events. If not properly managed, future 

development in the Lynde Creek watershed and climate change could alter the flow 













































https://camaps.maps.arcgis.com/apps/MapSeries/index.html


































































































































































































https://www.ontario.ca/page/management-excess-soil-guide-bestmanagement-practices
https://www.ontario.ca/page/management-excess-soil-guide-bestmanagement-practices
https://www.ontario.ca/page/considering-climate-change-environmental-assessment-process
https://www.ontario.ca/page/considering-climate-change-environmental-assessment-process

	Executive Summary
	1 Introduction and Background
	1.1 Study Overview and Purpose
	1.2 Project Background
	1.2.1 Whitby Stormwater Management Strategy
	1.2.2 Lynde Creek Master Drainage Plan
	1.2.3 Lynde Creek Water Resource Management Strategy
	1.2.4 Lynde Creek CNR and GO Transit Culverts Feasibility Assessment
	1.2.5 Lynde Creek Master Drainage Plan Update
	1.2.6 Town Wide Urban Flooding Study
	1.2.7 Stormwater Quality and Erosion Control Enhancement Study Update

	1.3 Municipal Class Environmental Assessment Process
	1.4 Project Team Organization
	1.5 Problem and Opportunity Statement

	2 Existing Environments
	2.1 Planning Environment
	2.1.1 Provincial Policy Statement
	2.1.2 Growth Plan for the Greater Golden Horseshoe
	2.1.3 Greenbelt Plan (2017)
	2.1.4 Durham Region Official Plan
	2.1.5 Town of Whitby Official Plan
	2.1.6 Central Lake Ontario Conservation Authority
	2.1.7 Source Water Protection

	2.2 Physiographic Environment
	2.2.1 Physiography and Topography
	2.2.2 Soils and Groundwater
	2.2.3 Natural Heritage
	2.2.4 Fisheries and Aquatic Habitat
	2.2.5 Vegetation and Terrestrial Habitat
	2.2.6 Wetlands
	2.2.7 Wildlife
	2.2.8 Species at Risk
	2.2.9 Significant Natural and Environmentally Sensitive Areas

	2.3 Cultural Heritage
	2.3.1 Archaeology
	2.3.2 Built Heritage
	2.3.3 Recreation

	2.4 Engineering Environment
	2.4.1 Watershed Hydrology
	2.4.1.1 Hydrologic Modelling
	2.4.1.2 Flood Frequency Analysis
	2.4.1.3 Climate Change Considerations

	2.4.2 Hydraulics and Flood Plain Mapping
	2.4.2.1 Hydraulic Model Refinements
	2.4.2.2 Hydraulic Model Output
	2.4.2.3 Comparison to Past Studies

	2.4.3 Flood Damages
	2.4.3.1 Flood Duration

	2.4.4 Study Area Storm Drainage
	2.4.4.1 Minor Drainage Systems
	2.4.4.2 Major Drainage Systems
	2.4.4.3 Stormwater Management

	2.4.5 Utilities


	3 Description of Alternative Solutions
	3.1 Overview
	3.2 Status Quo (Do Nothing)
	3.3 CNR and Metrolinx Relief Culverts
	3.4 Flood Protection Berm
	3.5 Flood Proofing and Education
	3.6 Emergency Management Planning

	4 Evaluation of Alternative Solutions
	4.1 Evaluation Criteria
	4.2 Status Quo (Do Nothing)
	4.3 CNR and Metrolinx Relief Culverts
	4.4 Flood Protection Berm
	4.5 Flood Proofing and Education
	4.6 Emergency Management / Flood Response Plan
	4.7 Evaluation

	5 Description of the Preferred Alternative
	5.1 Preliminary Design
	5.1.1 Flood Protection Berm and Backflow Prevention Devices
	5.1.2 Flood Proofing and Education Program
	5.1.2.1 Site Specific Flood Proofing Investigation and Recommendations


	5.2 Recommended Future Studies
	5.2.1 Field Investigations
	5.2.2 Archaeological Assessment
	5.2.3 Drainage Investigation for the Area North of Highway 401
	5.2.4 Storm Drainage Investigation for the Michael Boulevard and Flemington Court Area
	5.2.5 Preliminary Design of the Burns Street Extension
	5.2.6 Lynde Creek Regulatory Flood Plain Mapping Update

	5.3 Implementation Strategy
	5.4 Permits and Approvals
	5.5 Monitoring

	6 Potential Construction Impacts and Mitigation
	6.1 Vegetation and Terrestrial Habitat
	6.2 Breeding Birds
	6.3 Surface Water Protection
	6.4 Groundwater Management
	6.5 Soils Management
	6.6 Property Impacts
	6.7 Air Quality, Noise and Vibration
	6.8 Traffic and Transportation
	6.9 Post-Construction Impacts and Mitigation

	7 Public Consultation
	7.1 Consultation Approach
	7.2 Notice of Commencement
	7.3 Community Open House # 1
	7.4 Community Open House # 2
	7.5 Notice of Completion
	7.6 Other Agency and Stakeholder Consultation
	7.6.1 MTO
	7.6.2 Durham Region
	7.6.3 Indigenous Communities


	8 Summary
	9 References

