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Lake Wilcox Special Policy Area Review
Special Policy Area Justification Report 

EXECUTIVE SUMMARY 
The Lake Wilcox Special Policy Area (SPA) Review was undertaken to assess the boundary and policies for 
the existing Lake Wilcox SPA, generally located along the north shore of Lake Wilcox and in the East 
Humber Valley Corridor, near the intersection of Yonge Street and King Road, in Richmond Hill. The SPA 
Review was informed by the Toronto and Region Conservation Authority’s (TRCA) revised floodplain 
modelling and mapping for the Humber River watershed and was undertaken in accordance with the 
mandated process outlined by the Ministry of Natural Resources (MNR) in the “Procedures for Approval of 
New Special Policy Areas (SPAS) and Modifications to Existing SPAS Under the Provincial Policy Statement, 
2005 (PPS, 2005), Policy 3.1.3 – Natural Hazards ‐ Special Policy Areas” (“MNR’s technical guideline for 
SPAs”). The Special Policy Area Justification Report (this report) brings together the technical and land use 
planning information requirements within the existing Lake Wilcox SPA in accordance with the MNR’s 
technical guideline for SPAs. 

The policy context for the Lake Wilcox SPA Review includes an analysis of Provincial, Regional and local 
policies and establishes the policy basis for the study. It was determined that certain policies in the PPS, 
2014 have changed compared to the PPS, 2005, which was the relevant PPS at the time that the Town’s 
Official Plan (OP) was prepared. The OP will be modified to reflect these changes, as outlined in this report. 

The technical and emergency management information in this report addresses the requirements of the 
MNR’s technical guideline for SPAs. It includes a floodplain characterization undertaken by the TRCA that 
has determined that the floodplain, as defined by the 2013 Floodline, has expanded. The flood risk 
assessment identifies the extent of low and high risk areas where depth and velocity of flows were 
determined to be a risk for human stability. This analysis determines that the majority of lands in the 
existing SPA are in the high risk category. A review of the Town’s emergency management policies and 
procedures, as outlined in Richmond Hill’s Emergency Plan, demonstrate how the Fire and Emergency 
Services group will address emergency situations, including floods. 

The report’s planning analysis – which presents the evolution of the local planning context and examines 
existing conditions ‐ responds to the land use planning information requirements of the MNR’s technical 
guideline for SPAs. The examination of existing conditions provides a “snapshot” of the floodplain and the 
SPA and determines that sufficient development potential remains to warrant the continued use of the SPA 
floodplain management approach. In order to reflect the 2013 Floodline and achieve the land use vision of 
the OP (2010), a boundary reconciliation for the existing Lake Wilcox SPA is recommended to identify Area 
“A” – Lake Wilcox North Shore, Area “B” – Oak Ridges Local Centre Lands and Area “C” – Schomberg Road 
as SPA. Modifications to the OP (2010) are recommended and can be characterized as follows: 

 Town‐wide modifications to reflect the direction of the PPS, 2014; 
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 Area‐specific modifications to the OP (2010)’s “Neighbourhood” designation for Areas “A” & 
“C”; 

 Area‐specific modifications to the OP (2010)’s “Oak Ridges Local Centre” designation for Area 
“B”; and 

 Modifications to the OP (2010)’s Schedules. 

On that basis, it is recommended that: 

 The Official Plan be amended to implement the boundary reconciliation and policy 
modifications to the existing Lake Wilcox SPA, as attached in Appendix “J” – Official Plan 
Amendment _ (OPA _); 

 By‐law 137‐09, the Town’s Site Plan Control By‐law, as amended, be further amended to 
include Areas “A,” “B” and “C” of the proposed Lake Wilcox SPA; and, 

 The Zoning By‐law be amended to implement the provisions of OPA _ as part of the Town’s 
Comprehensive Zoning By‐law Project. 
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How to Read This Report  
The Special Policy Area (SPA) Justification Report addresses the technical and land use planning 
information requirements of the Ministry of Natural Resource’s Procedures for Approval of New Special 
Policy Areas (SPAS) and Modifications to Existing SPAS Under the Provincial Policy Statement, 2005 (PPS, 
2005), Policy 3.1.3 – Natural Hazards ‐ Special Policy Areas” (MNR’s technical guideline for SPAs). The PPS, 
2005 was replaced by the PPS, 2014 on April 30, 2014. The MNR’s technical guideline for SPAs remains in 
effect under the PPS, 2014. 

The technical and planning information in this report is divided into three parts which each build on one 
another to support the recommendations: 

Part A: Context 

The Context section provides an overview of the study process and boundary and provides an analysis of 
Provincial, Regional and local policy context to establish the policy basis for subsequent sections. This 
section also outlines the information requirements of the MNR’s technical guideline for SPAs and is further 
addressed by Part B: Technical Analysis and Emergency Management and Part C: Planning Analysis and 
Special Policy Area Justification. 

Part B: Technical Analysis and Emergency Management 

The Technical Analysis and Emergency Management section provides a floodplain characterization 
undertaken by the Toronto and Region Conservation Authority (TRCA). The floodplain characterization 
includes a flood risk assessment outlining the low, moderate, or high flood risk categories for lands within 
the SPA area. It also provides an overview of the Town’s Emergency Management policies and procedures 
as outlined in the Town’s Emergency Plan (2010) required by the Emergency Management & Civil Protection 
Act R.S.O. 1990. 

Part C: Planning Analysis and Special Policy Area Justification 

The Planning Analysis and Special Policy Area Justification section includes an overview of the local policy 
context and land‐use vision outlined in the Official Plan (OP, 2010). The assessment of existing conditions 
responds to the land use planning information requirements of the MNR’s technical guideline. The Special 
Policy Area Justification provides a detailed analysis of the existing and proposed SPA (on a sub‐area basis) 
and outlines recommendations related to boundary reconciliations and OP policy modifications. This forms 
the basis of an Official Plan Amendment (OPA) to the OP. 
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Burnside Consulting prepared an assessment of potential remedial works to determine the 
feasibility of reducing the extent of the floodplain within the existing Lake Wilcox SPA area 
and the area west of Parker Avenue to Bathurst Street. 

 TRCA prepared a floodplain characterization and provided an assessment of risk for lands in 
the SPA. 

STAGE 2: Analysis of Flood Risk and Land Use Implications 
 Town Staff, in collaboration with TRCA Staff, analyzed whether lands in the SPA were in a low 

or high flood risk category. The analysis of risk was undertaken on the basis of technical and 
land use planning information, including the floodplain characterization. 

 Town Staff compiled this report based on the technical analysis and land use planning 
information, such as the examination of existing conditions and the land use vision articulated 
by the Town’s OP (2010). This report recommends a boundary reconciliation to the existing 
SPA boundary and policy modifications to the Town’s OP. 

 The TRCA, the Ministry of Municipal Affairs and Housing (MMAH) and the Ministry of 
Natural Resources (MNR) have reviewed this report and provided comments to Town Staff. 
Town Staff have revised this report in accordance with these comments and a Community 
Workshop will be held to present the technical information to the public. 

STAGE 3: Approval Stage 
 Following review by MMAH and MNR and the Community Workshop, the final 

documentation will be prepared and presented at a Statutory Council Public Meeting under 
the Planning Act. 

 Subject to Council’s adoption, Town Staff will submit the final documentation to the TRCA’s 
Board for resolution of endorsement. 

 Subject to the TRCA Board’s endorsement, the final documentation will be submitted to 
MMAH and MNR for joint approval. The ultimate purpose of the Approval Stage is to obtain 
Provincial and Regional approval of an Official Plan Amendment to implement the boundaries 
and policies of the SPA. 

STAGE 4: Implementation Stage 
 The purpose of this stage is to implement the Official Plan Amendment for the Lake Wilcox 

SPA. Town Staff will incorporate any modifications to the SPA boundary and/or the Greenway 
System in the Zoning By‐law and will prepare an amendment to the Site Plan Control By‐law 
and the Site Plan Approval Form and Guide. 

 Town Staff will submit the final digital mapping to the Province and York Region for their 
files. 

1.2.Study Boundary
The TRCA, with Burnside Consulting, produced updated floodplain modelling and mapping for the 
existing Lake Wilcox SPA area, generally between Bayview Avenue and Parker Avenue. The area to the 
north and west of Parker Avenue (“Humber Flats”) to Bathurst Street was also modelled and mapped to 
comprehensively understand the hydrological functions of the watershed beyond the existing SPA area 
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anticipated. Town and TRCA Staff determined that flood vulnerability in the Humber Flats area can be 
addressed through the utilization of the “One Zone” approach, which is utilized elsewhere in the 
TRCA’s jurisdiction to address requests for minor expansions or accessory structures. 

On that basis, it was determined that for the purpose of the Lake Wilcox SPA Review, the study area 
boundary would include the lands that are within the floodplain located east of Parker Avenue and 
west of Bayview Avenue as shown on Figure 2 ‐ Study Area on the next page. 
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Figure 2 ‐ Study Area 
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Section 3.0 Protecting Public Health and Safety of the PPS, 2014 states that: 

3.1.1 Development shall generally be directed to areas outside of: 

a) hazardous lands adjacent to the shorelines of the Great Lakes ‐ St. Lawrence River System 
and large inland lakes which are impacted by flooding hazards, erosion hazards and/or 
dynamic beach hazards; 

b) hazardous lands adjacent to river, stream and small inland lake systems which are 
impacted by flooding hazards and/or erosion hazards; and 

c) hazardous sites. 

3.1.2 Development and site alteration shall not be permitted within: 

c) areas that would be rendered inaccessible to people and vehicles during times of 
flooding hazards, erosion hazards and/or dynamic beach hazards, unless it has been 
demonstrated that the site has safe access appropriate for the nature of the development 
and the natural hazard. 

3.1.4 Despite policy 3.1.2, development and site alteration may be permitted in certain areas  
associated with the flooding hazard along river, stream and small inland lake systems:  

a) in those exceptional situations where a Special Policy Area has been approved. The 
designation of a Special Policy Area, and any change or modification to the official plan 
policies, land use designations or boundaries applying to Special Policy Area lands, must be 
approved by the Ministers of Municipal Affairs and Housing and Natural Resources prior to 
the approval authority approving such changes or modifications; or 

b) where the development is limited to uses which by their nature must locate within the 
floodway, including flood and/or erosion control works or minor additions or passive non‐

structural uses which do not affect flood flows. 

The PPS, 2014 identifies that a Special Policy Area is not intended to allow for new or intensified 
development (defined in the PPS, 2014 to include new lot creation) and site alteration, if a community 
has feasible opportunities for development outside the floodplain. The Town’s OP (2010) implements 
this direction by identifying an intensification hierarchy and prohibiting new lot creation in the existing 
Lake Wilcox SPA. 

The PPS, 2014 generally carries forward the policies and definitions established by the PPS, 2005 which 
was in effect when the Lake Wilcox SPA Review was initiated. However, some changes were made to 
the PPS, 2014. These changes include the addition of climate change policies, clarification that the 
Ministers of Municipal Affairs and Housing and Natural Resources must approve Special Policy Area 
boundaries and/or policies prior to the approval authority approving such changes, new definitions for 
institutional uses and essential emergency services and other technical matters, such as renumbering. A 
detailed table containing the relevant policies of the PPS, 2005, PPS, 2014, a red‐line comparison and 
potential implications to the Town’s existing SPA policies is provided in Appendix “A” – Comparison of 
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PPS, 2005 and PPS, 2014 Policies and Definitions. As the Town’s Official Plan (2010) implements the 
PPS, 2005 wording directly, minor modifications to the OP will be required to implement the PPS, 2014. 

2.3.MMAH & MNR Technical Guidelines 
In 2009 the Province released new guidelines for the technical process associated with the approval of 
new SPAs and modifications to existing SPAs. Appendix 5 of the Adaptive Management of Stream 
Corridors in Ontario ‐ Natural Hazards Technical Guides (MNR 2002) addresses SPA’s. Part B of 
Appendix 5 has been replaced by MNR’s technical guideline for SPAs. This document establishes the 
technical process and requirements for Ministerial approval of modifications to existing SPAs and new 
SPAs. It remains in effect under the PPS, 2014. 

The MNR’s technical guidelines for SPAs identify five scenarios for changes to SPA boundaries and/or 
policies: 

i.  Deletions due to permanent flood plain reduction; 
ii.  Deletions due to flood depth reduction; 
iii.  Major adjustments due to flood plain enlargement; 
iv.  Minor adjustments (minor increase in risk to public health and safety and minimal 

property damage); and 
v.  Boundary the same but increase in flood depth/velocities. 

The technical (flood related) and land use planning information requirements outlined in MNR’s 
technical guideline for SPAs include: 

Technical (flood related): 

 documentation on any new flood information for the SPA (flood lines, flood depths, flow 
velocities, access/egress); 

 if there have been changes, explain why and whether there are any opportunities for 
remediation; 

 any changes to floodproofing measures; 
 analysis of extent to which any flood risk has increased since the SPA was first approved and 

any subsequent formal reviews; 
 explanation as to how emergency response will be provided; and 
 all mapping should include digital files in geographical information system (GIS) format and be 

geo‐referenced. 

Land Use Planning: 

 a copy of the current SPA approvals by the Province along with OP policies and schedules; 
 background information related to land uses in the SPA – how successful has the SPA been 

functioning – have issues arisen that need to be addressed? 
 estimation of the range of any proposed population increases, and structural investment in the 

flood plain over the planning horizon of the OP; 
 explanation of the proposed OPA policy changes to the SPA policies themselves and/or to the 

land use policies; 
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 justification report as to why any new or intensified uses need to be located in the SPA; 
 demonstration of how the revised policies and land uses are consistent with the PPS and other 

provincial plans if applicable; 
 draft OPA policies and/or revised OP schedule to be submitted; 
 any necessary zoning by‐law provisions; and 
 any relevant planning studies that may have been done for the area. 

The technical and land use planning information requirements are comprehensively addressed 
throughout this report. Part B: Technical Analysis and Emergency Management address the technical 
(flood related) information requirements and Part C: Planning Analysis and Special Policy Area 
Justification address the land use planning requirements. 

2.4.TRCA Regulations and Approach 
In 2006, the MNR approved Ontario Regulation 166/06 which establishes the TRCA’s “Regulated Areas” 
where development could be subject to flooding, erosion or dynamic beaches, or where interference 
with wetlands and alterations to shorelines and watercourses might have an adverse effect on those 
environmental features. Under Ontario Regulation 166/06, the TRCA is responsible for regulating 
development in river or stream valleys, wetlands, shorelines, hazardous lands and associated 
allowances and any works associated with watercourses. Therefore, any proposed development, 
interference or alteration within a Regulated Area requires a permit from the TRCA. 

The Regulatory Floodplain is the approved standard used in a particular watershed to define the limit of 
the floodplain for regulatory purposes. Within the TRCA’s jurisdiction, the Regulatory Floodplain is 
based on the regional storm, Hurricane Hazel, or the 100 year flood, whichever is greater. For the Lake 
Wilcox SPA Review, the Regulatory Floodplain is based on the Hurricane Hazel event. 

To manage valley and stream flood hazards, the TRCA provides three approaches for development in 
the floodplain in accordance with Provincial policies and standards. These are: 

 One Zone Concept, 
 Two Zone Concept, and 
 Special Policy Areas 

In accordance with the “One Zone Concept,” development within the flood hazard (or erosion hazard) 
is not permitted. However, in some circumstances, additions to existing buildings may be permitted. As 
outlined in the PPS, 2014, where the “One Zone Concept” is applied, the floodway is the entire 
contiguous floodplain. 

As outlined in the PPS, 2014, where the “Two Zone Concept” is applied, the floodway is the contiguous 
inner portion of the floodplain, representing the area required for the safe passage of flood flow or that 
area where flood depths and/or velocities are considered a potential threat to life and/or property 
damage. The outer portion of the flood plain is called the flood fringe, where flood depths and/or 
velocities may be less severe. Using this approach, development and site alteration may be permitted 
within the flood fringe, subject to specific conditions, including the requirement to floodproof new 
development and redevelopment to the regulatory flood elevation. New development in the floodway 
is prohibited and restricted. 
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Through the “Special Policy Area” approach, development within the floodplain may be permitted in 
accordance with Provincially‐ approved and area specific SPA policies. Provincially‐approved SPA 
policies address matters such as floodproofing, vehicular and pedestrian access and emergency 
management policies to minimize the risk to public health, safety and property damage. The SPA 
concept allows for selective development and redevelopment to occur in the flood fringe and floodway, 
in which development already exists, which would otherwise be precluded by the application of the 
Two Zone Concept. Within the study area, the SPA approach is applied through the Provincially‐

approved Lake Wilcox Special Policy Area. The TRCA administers the “One Zone Concept” for lands 
within the floodplain but outside of the SPA (for example, within the Humber Flats area). The “One 
Zone Concept” is the primary method of flood hazard management within TRCA’s jurisdiction, except 
in circumstances where a “Two Zone Concept” or a SPA have been designated and approved by the 
relevant agencies and planning authority. 
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B. TECHNICAL ANALYSIS AND EMERGENCY MANAGEMENT  
The technical ‐ or flood related – requirements for the SPA Review are established in the MNR’s technical 
guideline for SPAs. The required information includes new flood information for the SPA (flood lines, flood 
depths, flow velocities, access/egress), identification of opportunities for floodplain remediation, an analysis 
of risk and an explanation of emergency response measures. In order to address the guideline’s information 
requirements, a floodplain characterization for the Lake Wilcox SPA and broader floodplain area was 
undertaken by the TRCA. The floodplain characterization includes a flood risk assessment that identifies 
the low, moderate, or high flood risk categories for lands within the SPA area and broader floodplain area. 
To address the emergency response requirements of the guideline, a review of Richmond Hill’s emergency 
management and response policies and procedures, as outlined in the Town’s Emergency Management Plan 
(2010), was undertaken. 

3. Existing Floodplain Characterization & Analysis of Risk 
The existing floodplain characterization and analysis of risk is a comprehensive technical exercise that 
presents the updated flood information for the SPA, based on the 2013 Floodline, flood depths, flow 
velocities, flood risk analysis and identifies changes to the existing flood information. As part of this 
exercise, the TRCA, together with Burnside Consulting, identified opportunities for remediation works for 
the Lake Wilcox SPA area. The findings of the floodplain characterization and analysis of risk are outlined 
below. 

3.1.Drainage Area Characteristics & Features 
The Lake Wilcox SPA is situated in the headwaters of the East Humber River, in the Town of Richmond 
Hill. The East Humber River is a major tributary of the Humber River with a total drainage area of 
20,000 hectares, and flows west from its origin in the Oak Ridges Moraine, through the Town of 
Richmond Hill, and into the City of Vaughan. 

Lake Wilcox is located just east of Yonge Street, about 4 km downstream (west) of the origin of the East 
Humber River. The upstream drainage area that contributes flows to the Lake is 260 hectares in size 
and catchment areas situated to the north and south of the lake also contribute drainage to the SPA. 
The total drainage area governing peak flows within the SPA (including all areas) is 452 hectares. 
Generally, most of the catchment area upstream of Lake Wilcox area is rural in nature, with residential 
and mixed‐use commercial development clustered around the Yonge Street corridor, downstream of 
the lake. Topographic relief in the area of the SPA is limited, with flat terrain and low gradients 
governing overland and in‐stream flows. 

Lake Wilcox is the dominant feature in the SPA, and is the largest kettle lake on the Oak Ridges 
Moraine, with a surface area of 55 hectares. Runoff from upstream areas is directed into Lake Wilcox, 
and leaves the Lake by means of a constructed outlet structure that discharges into an engineered 
channel that conveys flows to a culvert under Yonge Street. The Town of Richmond Hill maintains the 
outlet structure, which consists of 4 bays created by concrete piers, within which stop‐logs are placed 
or removed in order to maintain the lake level at a normal elevation of 294.25 m. 
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event are marked on contour maps at each cross section, and connecting lines are drawn connecting 
the flood elevations between successive cross‐sections. This line defines the extent of flooding under 
the Regulatory storm, and is referred to as the “Regulatory” flood line. Floodplain maps typically show 
the floodline as well as topographic information such as contours, rivers and stream locations, locations 
of roads, railways and natural areas, and in some cases building outlines and other construction. The 
process for defining the Regulatory flood line and preparing a floodplain map is prescribed by the 
Ministry of Natural Resources (Technical Guide – River and Stream Systems: Flooding Hazard Limit, 
2002). 

Once hydrologic and hydraulic studies are complete, floodplain maps are created that delineate the 
Regulatory Floodplain (also following criteria prescribed by MNR). Floodplain maps of the Humber 
River were prepared based on the results of the 2002 hydrology models and hydraulic models, and 
served as the regulatory maps from that point on. 

3.3.Regulatory Floodplain Mapping Update (2013)
In 2012, TRCA and the Town of Richmond Hill commenced an update of the floodplain maps for the 
East Humber River, covering an area from Bathurst Street to the headwaters including Lake Wilcox. 
This update was intended to include the most current topographic information available for this study 
area, including information on new built‐up areas, and refined elevation and contour information. This 
update was also necessary to include smaller watercourses, and their tributary areas, that were not part 
of the previous East Humber watershed model (due to TRCA policies for preparing floodplain maps 
only for watercourses with upstream drainage areas larger than 125 hectares, consistent with past 
guidance from the MNR). Finally, this update would validate or refine the position of the regulatory 
flood lines to be consistent with the most current topographic information. 

It must be noted that previous hydrology models for the Humber River watershed were prepared using 
SWMHYMO, while the 2012 update was prepared using the Stormwater Management Model (SWMM), 
developed and maintained by the United States Environmental Protection Agency. This change in 
model type was dictated by the need for a more capable model to assess impacts of future land use in 
the Humber River headwater areas on downstream flood flows, as well as provide abilities to investigate 
and manage erosive flows, and quantify the benefits of low‐impact development in developing areas. 
The SWMM platform provides native capabilities for continuous modeling of rainfall and runoff, and 
also includes a hydraulic model that is directly coupled to the hydrology component to provide a 
unified system for watershed model preparation. 

Based on the results of the 2012 hydrology/hydraulic model updates, floodplain maps were prepared in 
2013, and provide the technical base for the current exercise of analyzing the existing boundary and 
investigating potential boundary adjustments. Figure 3 ‐ East Humber River Floodplain Maps 2006 – 
Lake Wilcox & Figure 4 ‐ East Humber River Floodplain Maps 2006 – Bathurst Street to Yonge Street 
on the following pages present the 2006 floodplain maps for the Lake Wilcox area and for the East 
Humber River area between Yonge Street and Parker Street. Figure 5 Regulatory Floodplain Mapping 
2013 – Lake Wilcox Special Policy Area presents the 2013 update to the regulatory floodplain mapping. 
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Figure 3 ‐ East Humber River Floodplain Maps 2006 – Lake Wilcox 
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Figure 4 ‐ East Humber River Floodplain Maps 2006 – Bathurst Street to Yonge Street 
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Figure 5 Regulatory Floodplain Mapping 2013 – Lake Wilcox Special Policy Area 
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The 350‐year return‐period storm event was also simulated, using the East Humber River hydrology 
and hydraulic models prepared for the 2013 Floodplain Map Update, to estimate the resulting flow 
rates and floodplain limits within the Lake Wilcox SPA. Since there was no 350‐year storm included 
in previous iterations of the hydraulic models covering the SPA, this storm was derived using 
rainfall records from the Toronto Bloor Street gauge to estimate the total rainfall amount for this 
event, and then distributing this rainfall amount within a 6‐hour time frame using the AES 
distribution (which specifies how much of the total rainfall will occur in each successive 15‐minute 
interval within the 6 hour duration of the storm). Use of the Toronto Bloor Street rain gauge as well 
as the AES storm distribution ensures the 350 year storm is consistent with the derivation of the 2 
to 100 year storms used throughout the Humber River watershed. 

3.4.Regulatory Floodline 2006‐2013 
The identification of the appropriate flood hazard limit and the Regulatory Floodplain inform the 
technical information requirements of the MNR’s guideline for SPAs. The Regulatory Floodplain 
establishes the technical basis for any reconciliations to the existing SPA boundary. 

The 1997 Humber River Hydrology/Hydraulics Study updated the hydrology model of the 
watershed, and created a HEC‐1 model for calculation of flood depths in the watercourses. This 
hydraulic model was converted in 2002 to HEC‐RAS, which is an improved, more robust version of 
the HEC‐1 model. Floodlines based on the 2002 HEC‐RAS model were used as the Regulatory 
floodlines from that point on. Specifically within the East Humber River, from Lake Wilcox to 
Bathurst Street, these 2002 floodlines were updated in 2013, as a result of the model updates 
prepared for the East Humber River in 2012. 

The 2013 East Humber Floodplain Map Update resulted in flood elevations within the SPA that are 
generally 0.7 meters higher than the 2002 flood elevations. The increased floodplain elevations 
within the SPA as a result of the 2013 Floodplain Map Update are likely the result of the following: 

  Catchment areas have been further subdivided in order to define the areas tributary to 
smaller, previously un‐mapped watercourses. A common effect of further subdivision within a 
large catchment is an increase in the peak runoff rates calculated by a hydrology model. This 
typically results from less “averaging” of important hydrologic quantities such as the 
infiltration characteristics of the soil. Smaller catchments allow for specification of hydrologic 
parameters that are directly representative of the smaller area, rather than being a parameter 
that is calculated by averaging values from a much larger catchment (which will include 
locations outside the smaller defined area). 

  The SWMM model treats a larger number of watershed processes in a deterministic manner as 
opposed to the previous SWMHYMO model used in the Humber River watershed. Watershed 
processes such as infiltration of rainfall into the ground, flow of rainfall on overland surfaces, 
and loss of soil moisture through evaporation and uptake by vegetation, are treated in greater 
detail in this model. This may result in previous assumptions about the amount of rainfall 
captured in the soil or being lost through other processes such as evaporation and 
transpiration having been overestimated. This will result in higher amounts of runoff in the 
SWMM model. 

  Previously, the methodology employed to calculate flood elevations upstream of Yonge Street 
involved treating Yonge Street as a barrier which creates a reservoir by impounding the flows 
of the East Humber River upstream (east) of Yonge Street. From hydrologic models, the total 
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volume of runoff from all upstream areas that drain to Yonge Street was calculated, and then 
this volume was considered as creating a reservoir behind Yonge Street. The level of this 
reservoir was estimated by looking at how much water can be stored in the lower lying areas 
upstream of Yonge Street at various elevations, and then identifying what the resulting water 
level would be to store a specified volume. Downstream of Yonge Street, flood depths in the 
Humber River are calculated on the basis of the full amount of flow from upstream areas. The 
method used upstream of Yonge Street represents a departure from conventional methods of 
floodplain determination, and may become invalid if the flow changes in the East Humber 
River. For instance, under high enough peak flow rates, the flood elevation resulting from 
conveyance of the unreduced flow in the East Humber River downstream of Yonge Street may 
be higher than the elevation on the upstream side of Yonge Street, derived strictly on the basis 
of storage of water. Physically, this would mean reverse flow occurring over Yonge Street until 
the upstream and downstream levels were equalized. Such a hydraulic scenario could be 
modeled dynamically if required, but such sophistication is not necessary if one adopts a 
standard approach to establish flood depths upstream of Yonge Street i.e. calculate flood 
depths throughout the East Humber River on the basis of conveyance capacity only, and this 
approach has been adopted for the 2013 floodplain update. 

Figure 6 ‐ A comparison of 2006 and 2013 floodlines on the following page provides a 
comparison between the 2006 and 2013 floodlines. The major changes are the inclusion of the 
area around Canoe Court within the floodplain, and elimination of the “dry” islands northeast 
of the intersection of Lakeland Crescent and North Shore Road. 
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Figure 6 ‐ A comparison of 2006 and 2013 floodlines 
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3.5.Existing Flood Conditions 
The Lake Wilcox SPA is subject to flood levels governed by both topography and in‐stream controls, 
such as culverts and weirs. The following sections provide information on the hydraulic controls such 
as culvert capacity, and the nature of the flood mechanisms such as overland spill and backwater. 
Backwater refers to an area of inundation created behind a culvert or bridge due to water being backed 
up behind these locations as a result of insufficient capacity to convey all flows through the opening. 

3.5.1. Regulatory Flow Rates 
Regulatory flow rate at Yonge Street is calculated to be 83 m3/s using the SWMM5 model. This is 
higher than the previous estimate of 70 m3/s derived from the 2002 SWMHYMO model. As there 
have been no significant changes in land use between model updates, the difference is attributed to 
increased detail due to subdivision of catchment areas, and better representation of hydrologic 
processes within the catchments such as use of Green‐Ampt for calculation of infiltration losses 
versus the use of the SCS Curve Number hydrology. 

3.5.2. Yonge Street Culvert Capacity 
The capacity of the watercourse crossing under Yonge Street (the Yonge Street Culvert) is an 
important factor on flows in the Lake Wilcox SPA. The Yonge Street Culvert is estimated to have a 
design capacity of 12 m3/s under outlet‐control conditions with low tailwater (or, water depths 
present at the outlet of the culvert). This capacity limitation will dictate an increase of water levels 
as flows become larger, until flood levels are high enough that water is able to flow onto, and across 
Yonge Street, re‐entering the watercourse on the west side of Yonge Street. Table 1 provides the 
flow distribution for culvert and weir flow under Regulatory flood conditions. Of particular interest 
is the decrease in culvert capacity to 2.5 m3/s, which is due to the extremely high tailwater 
conditions that would exist on the downstream (east) side of Yonge Street during the Regulatory 
storm. 

Regulatory Flow Regulatory Flow 
(through culvert at Yonge Street) 

Regulatory Flow 
(weir flow over Yonge St) 

83 m3/s 2.5 m3/s 80.5 m3/s 

Table 1 ‐ Summary of Regulatory Flows to Yonge Street 

3.5.3. Lake Wilcox Shoreline 
The elevations around the Lake Wilcox shoreline also play a major part in the mechanism of 
flooding. The long term lake level is intended to be maintained at an elevation of 294.25 m by 
means of the stop‐log outlet structure. During high flow conditions, as the lake level rises, flow will 
first spill out of the lake by means of a lower lying area at an elevation of 294.75 on the north shore 
of the lake (Figure 7 ‐ Overland spill location). This spill will then spread into the lower lying areas 
to the north and west, and eventually be conveyed to the Yonge Street crossing. The spill will first 
occur in advance of water backing up from Yonge Street due to the culvert capacity being exceeded. 
Eventually, as flow continues to increase, the water levels at the Yonge Street culvert will eventually 
exceed 294.75 m at which time the spill area is assimilated into the backwater area that will 
dominate the flood mechanism from that point on in time. 
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