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SPECIAL POLICY AREA STUDY 
 

FOR THE 
 

COOKSVILLE CREEK FLOODPLAIN 
 
 

1. INTRODUCTION 
 
 1.1 Overview 
 
In October 2001, the City of Mississauga distributed Terms of Reference for the SPA Study for 
the Cooksville Creek Floodplain, requesting proposals from qualified consultants (ref. 
Appendix J).  In November 2001, Philips Engineering Ltd. submitted a proposal supported by 
Parish Geomorphic (Stream Morphology), BGD Consulting Inc. (Land Use Planning) and Davis 
& Co. (Legal).  This Team was subsequently retained by the City in December 2001. 
 
The study has been undertaken in two stages; Stage I involves background data collection by the 
City and Consulting Team, a re-examination of structural and non-structural alternatives, 
development option assessment, including risk and liability; Stage II, which is contingent on 
Stage I results being supported by the Technical Steering Committee, involves the preparation of 
specific planning policies for future incorporation into the Municipal Official Plan; this report 
addresses Stage 1 activities only. 
 
On January 10, 2002, a ‘kick-off’ meeting was held with the Technical Steering Committee 
comprised of representation from various Municipal Departments, Credit Valley Conservation 
(CVC), Region of Peel and the Consulting Team.  The primary purpose of that meeting was to 
review the work plan, exchange information and clarify issues and opportunities. 
 
In the intervening period leading up to the preparation of Interim Report #1, dated May 24, 2002, 
the Consulting Team collected considerable background information, consulted with various 
municipal departments (Planning and Building, Transportation and Works), conducted field 
investigations, reviewed existing reports, attended the Flood Remediation Study Open House, 
held on March 20, 2002 and conducted hydrologic and hydraulic analyses, all in accordance with 
the Terms of Reference and the November 2001 proposal (ref. Appendix J). 
 
Since the Technical Steering Committee meeting on May 24, 2002, additional meetings were 
held to address various salient issues related to this study as follows (ref. Appendix B): 
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May 28, 2002: Meeting with Manager of GIS and CADD to review 

mapping check results 
  
June 28, 2002: Meeting with Manager of Realty Services to examine 

methods of defining benefits of flood relief 
  
August 1, 2002: Meeting with City staff to review comments received 

from City, CVC and Peel 
  
August 14, 2002: Meeting with City and CVC staff to review comments 

from CVC and associated follow-up 
  
September 13, 2002: Meeting with City to review management opportunities 

for parcels under consideration 
 
The Technical Steering Committee provided input and commentary on Interim Report #1 dated 
May 24, 2002 (ref. Appendix B).  These comments were addressed in Interim Report #2.   
 
Interim Report #2, which was presented to the Technical Steering Committee on October 31, 
2002, provided new and updated information on the following Stage I tasks, as a result of the 
foregoing consultation: 
 

• Background Data Review 
• Hydrologic Check 
• Topographic Mapping Check 
• Stream Morphology Assessment 
• Hydraulic Modelling 
• Feasibility Assessment of Structural Alternatives 
• Floodplain and Erosion Management Alternative 

Assessment 
 
Since the Technical Steering Committee meeting of October 31, 2002, comments have been 
received from all parties (ref. Appendix B) as follows: 
 

City of Mississauga – Transportation & Works November 28, 2002 
City of Mississauga – Planning & Building December 2, 2002 
Region of Peel December 6, 2002 
Credit Valley Conservation December 17, 2002 

 
Subsequent to receipt of the foregoing, the Study Team met January 14, 2003 with EWRG, who 
was retained by CVC to conduct a peer review of the study findings.  The purpose of that 
meeting was to review CVC’s comments and develop a process towards resolution and 
consensus regarding any outstanding issues. 
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In addition, on January 27, 2003, a meeting was held with City staff, CVC, EWRG and the Study 
Team to further review the consensus position reached on January 14, 2003, and establish final 
direction for the study (ref. Appendix B). 
 
The Final Draft circulated February 28, 2003 accounted for the input received since the October 
31, 2002 release of the Interim Report #2.  Final comments were received on this document (ref. 
Appendix B), and discussed at the final Technical Steering Committee meeting of March 21, 
2003.  These comments have effectively been incorporated into this final report. 
 

1.2 General Problem Statement 
 
Formal floodplain management planning and design, within the Cooksville Creek watershed 
dates back to 1969, and even before that date in other less formal forms.  The highly urbanized 
watershed with a flat, ill-defined floodplain valley has historically given rise to development 
within, or in close proximity, to flood prone areas.  In addition, the watercourse flows over a 
highly erodible shale substrate which further complicates stream dynamics and adjacent slope 
stability. 
 
The Provincial floodplain management policy for the Cooksville Creek is currently premised on 
the one-zone concept, whereby the Regulatory floodplain is defined by the greater of the flood 
produced by the Regional storm (Hurricane Hazel) or the 100 year.  For the most part (in the key 
areas of interest), the Regional flood is considerably higher than the 100 year flood. 
 
Portions of the currently regulated floodplain of the Cooksville Creek contains properties which 
are either undeveloped (but serviceable) or “ripe” for re-development (i.e. through intensification 
or land use conversion).  In fact, the Municipal planning framework for portions of the 
Cooksville Creek encourages re-development, infilling and intensification.  The Municipality has 
had numerous applications and several more are likely pending, from land owners who are 
interested in the development or re-development of their property in such locations. 
 
Credit Valley Conservation and the Province of Ontario would require supporting information to 
approve re-designations within the Regulated floodplain that would either propose new 
residential uses and/or increase densities for an existing residential use, as this would increase 
the risk to life and property in the event of a flood, either on-site or upstream and downstream.   
 
The issues related to the contemplated development are technical (flooding and stable flow 
regime), environmental (stable stream form and indirect connections to water quality), social, 
policy-oriented, economic and political.  The problem is how best to address divergent 
perspectives associated with these competing issues, while doing what is best for the Public 
interest. 
 
A sound integration of technical analysis and community planning, with Provincial policies is 
required, premised on a consensus building approach, using good planning and engineering 
principles.  Otherwise, the issues will continue to be challenged by various stakeholders. 
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It should be made clear at this stage that while this study inherently considers the whole of the 
watershed to assess technical components such as flow rates and flood levels, the study focuses 
on the properties currently under consideration for an SPA (ref. Section 4.2 and Drawing 1).  
Evaluating technical and policy alternatives for development and redevelopment potential is the 
primary objective of the study; notwithstanding, depending on the ultimate management 
approach, there may be residual benefits (or impacts) on existing neighbourhoods, particularly in 
the form of flooding upstream and downstream from developing or re-developing areas.  These 
impacts, (be they positive or negative), have required consideration in the global assessment for 
this study.  Other studies, preceding this current initiative have examined flood and erosion 
mitigation alternatives for existing development within the Cooksville Creek watershed (ref. 
Section 1.3). 
 
Future development proponents, not considered herein, may advance and/or request 
consideration for a modified flood protection standard either for new or re-developing lands.  
The information and analysis documented within this report is neither seen as an endorsement 
nor refusal of future applicants’ rights in this regard.  Future development proponents though 
must adhere to the regulations and procedures of the day. 
 
 1.3 Background Information Collected 
 
Considerable background information exists for this study area which has been assembled by 
Municipal staff.  The following provides a summary of information collected to date, organized 
by:  studies, municipal policy documents and correspondence, mapping, models and other. 
 

STUDIES 

Cooksville Creek Watershed Study – (M. M. Dillon, 1970) 
 
Cooksville Creek Study prepared by Town of Mississauga Engineering Department – 
September 1971 
 
The earliest study on the Cooksville Creek available for review. Focus was on 
downstream portions of the watershed as development was concentrated in that area at 
time of Study. Study focused on creek realignment and channelization to solve flooding 
problems. Proposed a system of retaining walls, channelization and realignment, 
crossing replacements, and where permissible natural section design to improve creek 
hydraulics. 
 
Cooksville Creek Watershed Study – (City of Mississauga, 1974) 
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Cooksville Creek Study – City of Mississauga – (Proctor & Redfern Limited, 1975) 
 

The first significant hydrology study of the Cooksville Creek watershed made available 
to the Study team. Identified need for significant engineering works for flood control. 
Proposed a combination of storage ponds, creek relocation, channel improvements, and 
bridge and culvert improvements. Concluded the existing channel was unable to carry 
the 10 year flood for most cases, and identified 163 buildings as being within the 
Regulatory floodplain. Proposed a channel scheme to upgrade the capacity of the 
channel to carry the 25 year flood by widening and deepening the channel, employing 
gabion landscaped construction with a natural shale bottom and upstream storage.  
 
Cooksville Creek Watershed Study, (M.M. Dillon, August 1979) 
 
A review and update of the Proctor and Redfern 1975 study. Focused on flood control 
for 100 year and 50 year flows. Identified numerous hydraulically deficient channel 
sections, culverts and bridges. Investigated storage at Eglinton avenue, but concluded 
pond would be prohibitively big to achieve even 25 year post-to-pre on the downstream 
water levels. Investigated diversion of flows to the Credit River via Mary Fix tunnel, 
and concluded cost would be prohibitive. Proposed a system of channel and culvert 
works as the most economical option for mitigating downstream levels, some of which 
have been implemented to date. 
 

Environmental Assessment – Cooksville Creek Flood Control Project, (Dillon 
Consulting Engineers & Planners, 1981) 
 
Cooksville Creek Watershed Study Update and Water Level Sensitivity Analysis, (Dillon 
Consulting Engineering & Planners, 1984) 
 
The Effect of Channelization on Cooksville Creek Flows, (M.M. Dillon, January 1985) 
 
Investigated the effect of channelization north of Highway 403, on the downstream 
flows and flood levels. Found that downstream flows would increase by up to 23 %, 
with the increases being more significant at the regional and 100 year levels. Found that 
downstream levels are sensitive to the channel slope, with a 0.1% rise causing increases 
of 15% or more. 
 
Mississauga Stormwater Quality Control Strategy – Final Report, November 1995 
(Winter Associates/Gore & Storrie) 
 
The Mississauga Stormwater Quality Control Strategy (1995) evaluated existing 
stormwater control facilities within the City of Mississauga to determine their retrofit 
potential to improve water quality benefits conferred by these facilities. The Cooksville 
Creek Bristol Road facility of direct interest to this current study was assigned a 
“medium” retrofit potential; an active detention volume of 30,800 m3  (1,087,686 ft3 ) as 
proposed for erosion control in addition to the MOE water quality requirements for 
permanent pool. 
 
Cooksville Creek Floodline Mapping Study, Technical Report, (RVA, February 1996) 
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Cooksville Creek Rehabilitation Study – Final Report June 1997 
 

Examined and quantified stream processes that contribute to erosion within the 
Cooksville Creek system, identified and mapped erosion problem areas, and proposed a 
long term stabilization/remediation plan. Study found watershed exhibits a flashy 
hydrologic response due to substantial urban component, with high creek flows and 
velocities.  Erosion of the banks and floodplain has been documented, and channel 
downcutting rates were measured to be an order of magnitude greater than expected.  
Remediation/stabilization measures proposed include natural channel design, bed and 
bank armouring, riparian system enhancement, stormwater management for new 
development, and source control BMPs where feasible. 
 
Of particular relevance to the current study, the Cooksville Creek Rehabilitation Study 
(1997) recommended certain works that may impact subject sites under consideration in 
this study should these works be implemented, which to date has not occurred. 
 
An overland flow channel was recommended across the F & F Construction property. 
This channel would convey flows above the 5 year flood up to the 25 year flood. A weir 
would be constructed at the upstream end of the overland channel to provide 
appropriate flow diversion.   
 
Floodway re-grading was also recommended for the Humenik site in conjunction with 
bioengineering of banks. 
 
Cooksville Creek Flood Remediation Plan – Final Report (Environmental Water 
Resources Group, May 2002) 
 
Investigated hydraulic conditions causing flooding along Cooksville Creek, and 
developed economic assessments of flood damages for 2-100 year and Regional storms. 
Investigated cost of complete removal of all at-risk properties from the Cooksville 
Creek floodplain, and concluded cost would outweigh benefits for such a program. 
Recommended continuation of a One-Zone Policy for Floodplain Management in the 
Watershed, and proposed a program of channel and culvert improvements to mitigate 
flood damages. 
 
The Cooksville Creek Flood Remediation Plan, May 2002 only considered alternatives 
that would reduce potential flood damages.  The Study did not consider alternatives that 
would narrow the Regulatory Floodplain across potentially developable properties.  The 
Study only examined alternatives to remove existing buildings from the Regulatory 
Floodplain or significantly reduce flood damages.  For example, alternatives to reduce 
the Regulatory Floodplain across the Inglis property were not considered, as buildings 
are not located in the Floodplain or no significant damages would occur for the 
Regulatory Flood. 
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POLICY DOCUMENTS AND CORRESPONDENCE 

 
City of Mississauga – Zoning By-Laws Book I of II 
City of Mississauga – Zoning By-Laws Book II of II 
 
PDC Report Cooksville Creek – Special Policy Area Study – February 28, 2000 
 
Official Plan Mississauga City Plan – Volume 1 of 2 - 2001 
Official Plan Mississauga City Plan – Volume 2 of 2 - 2001 
 
Region of Peel Official Plan 
 
Floodplain Policy Statement, MNR, October 1988  
Authority Policies on Floodplain Management, CVC, April 1994 
Watercourse and Valley Land Protection Policies, November 1992 
Adaptive Management of Stream Corridors in Ontario – Natural Channel Systems – 
Natural Hazards Technical Guidelines, February 2003 
 

MAPPING 
 
Applewood District Land Use Map – Amendment No. 5 to City Plan, City of 
Mississauga – February 2001 
 
City Centre District Land Use Map Amendment No. 20 to City Plan, City of 
Mississauga – February 2001 
 
Cooksville District Land Use Map Amendment No. 3 to City Plan, City of Mississauga – 
February 2001 
 
Dixie District Land Use Map, City of Mississauga – February 2001 
 
Fairview District Land Use Map Amendment No. 9 to City Plan, City of Mississauga – 
April 2000 
 
Gateway District Land Use Map Amendment No. 1 to City Plan, City of Mississauga – 
February 2001 
 
Hurontario District Land Use Map Amendment No. 2 to City Plan, City of Mississauga 
– February 2001 
 
Lakeview District Land Use Map Amendment No. 11 to City Plan, City of Mississauga – 
April 2000 
 
Mineola District Land Use Map Amendment No. 26 to City Plan, City of Mississauga – 
February 2001 
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Mississauga Valleys District Land Use Map Amendment No. 21 to City Plan, City of 
Mississauga – April 2000 
 
Port Credit District Land Use Map, City of Mississauga – February 2001 
 
Rathwood District Land Use Map Amendment No. 12 to City Plan, City of Mississauga 
– April 2000 
 
Schedule 7 Planning Districts – February 2001 
 
Plan of Existing Land Use Codes, City of Mississauga – November 2001 
 
Flood and Fill Line Mapping 1:5000 +/- 
 

HYDROLOGIC AND HYDRAULIC MODELS 
 
OTTHYMO (Hydrologic Model) 
- Existing and Future land use 
 
HEC-2 (Hydraulic Model) 
- Existing Conditions 
- Culvert Replacements 
- Channel Improvement 
 
FLDAM 
- (Flood Damage Model) 
 

OTHER 
 
Cooksville Creek (Pictures and Evaluations) 1988, 1990, 1992, 1993, 1994 and 1995 
 
Aerial Photography, City of Mississauga – April 2001 (1 Box) 
 
Property Owners Listing – August 2000 

 
 1.4 Discussion of Governing Policy 
 
Within the Cooksville Creek watershed, consideration must be given to the policies regarding 
both floodplain management and erosion hazards.  The relevant policies are set out in the 
following: 
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Provincial Policy 
 
In 1988, the Province of Ontario adopted the “Policy Statement on Floodplain Planning” to 
provide a framework for land use planning and the regulation of development.  The overall 
objective of this policy statement was to minimize loss of life, property damage and social 
disruption that can result from flooding.  The principles outlined within this initial policy 
statement have been carried through to the current Provincial Policy Statement (PPS) adopted 
under Bill 20 of the Planning Act.  In the implementation of these policies, the Planning Act 
requires that municipalities ‘shall have regard for’ these policies when making planning 
decisions. 
 
This PPS states in Section 3.1.1: 
 

Development will generally be directed to areas outside of: 
 
b) hazardous lands adjacent to river and stream systems, which are impacted 

by flooding and/or erosion hazards 
 
Specifically Section 3.1.2 states: 

 
 3.1.2 Development and site alteration will not be permitted within: 

 
c) a floodway (except in those exceptional situations where a Special Policy 

Area has been approved.) 
 

The PPS defines the term Special Policy Area as the following: 
 
A Special Policy Area is defined as an area within a community that has 
historically existed in the floodplain and where site specific policies, approved by 
the Ministers of Natural Resources and Municipal Affairs and Housing, are 
intended to address the significant social and economic hardships to the 
community that would result from strict adherence to provincial policies 
concerning development. 

 
In addition, the PPS in Section 3.1.3 outlines the specific requirements in order to consider 
development within any hazardous lands including a floodplain situation such as an area 
designated as a Special Policy Area.  The PPS defines hazardous lands as ‘property or lands that 
could be unsafe for development due to naturally occurring processes.  Along river and stream 
systems, this means the land, including that covered by water, to the furthest landward limit of 
the flooding or erosion hazard limits.’ 
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3.1.3 Except as provided in Policy 3.1.2 development and site alteration may be 

permitted in hazardous lands and hazardous sites, provided that all of the 
following can be achieved: 
 
a) the hazards can be safely addressed, and the development and site alteration 

is carried out in accordance with established standards and procedures; 
b) new hazards are not created and existing hazards are not aggravated; 
c) no adverse environmental impacts will result; 
d) vehicles and people have a way of safely entering and exiting the area during 

times of flooding, erosion and other emergencies; and 
e) the development and site alteration does not include institutional uses or 

essential emergency services or the disposal, manufacture, treatment or 
storage of hazardous substances. 

 
Policy Approaches For Floodplain Management 
 
Flood management can involve the use of both a) structural measures such as channelization, 
tunneling, flood storage areas, and flood proofing and b) non-structural approaches such as land 
use regulation to reduce risk of flooding and any potential loss of life or property damage.   
Policies developed for floodplain management attempt to balance the interest in development 
within the floodplain, against the risks caused by that development.  These policies also address 
new uses as well as pre-existing uses within floodplain areas.  
 
Based on the foregoing PPS policies, there are three basic planning options for addressing 
floodplain management: 
 

Ø One-Zone Areas 
 
This approach places the entire floodplain in a one-zone category.  In the one-zone policy area, 
no new development is permitted within the floodplain; however, it is recognized that certain 
buildings and structures must be located in the floodplain due to the nature of their use such as 
public works.  In the policy document, ‘Watercourse and Valleyland Protection Policies’, Credit 
Valley Conservation sets out in detail the scale and type of uses permitted within the floodplain. 
Currently, except for a portion of Orangeville, the Authority has implemented the One-Zone 
Concept for floodplain planning.    
 

Ø Two-Zone Areas 
 
For portions of the floodplain that could potentially be safely developed with no adverse impacts, 
the Municipality, with the agreement of the Conservation Authority, may designate portions of 
the floodplain as two-zone areas.  In the designated two-zone areas, the floodplain is divided into 
two distinct sections- floodway and flood fringe.  The floodway is typically the effective flow 
area designated as the area of the floodplain required to pass the flow of greatest depth and 
velocity.  The flood fringe lies between the floodway and the edge of the floodplain.  Depths and 
velocities of flooding in the flood fringe are typically much less than those in the floodway.   
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In the two-zone area, new development can occur in the flood fringe provided that the 
development meets certain criteria.  Where new development is permitted, it will be required to 
be flood proofed to the level of the Regulatory Flood in order to reduce susceptibility to damage.  
All habitable floor space must be above the elevation of the Regulatory Flood.  No development, 
however, is allowed with the floodway. 
 

Ø Special Policy Areas 
 
Special Policy Areas (SPA) may be established in areas historically settled within the floodplain 
where 1) the application of one-zone or two-zone policies is not feasible, 2) a prohibition of 
development or redevelopment causes social and economic hardship for the community and 3) 
all other requirements for an SPA can be met.  For an SPA, a more flexible approach in 
floodplain management is used.  However, implicitly if adopted, a higher level of flood risk must 
be been accepted by the Municipality, Conservation Authority and the Province of Ontario.  For 
each SPA, there must be Official Plan policies that address the minimum level of flood 
protection for new development, as well as any other site-specific issues. 
 

Ø Flood Proofing 
 
The Provincial Floodplain Planning Policy Statement requires that any new development which 
is permitted in the floodplain be appropriately flood proofed, which also considered flood free 
ingress/egress during times of flooding. 
 
The Provincial Floodplain Planning Policy Statement considers the influence of depth and 
Regulatory velocity of flood waters on risk and feasibility, with respect to implementing 
practical flood proofing measures.  The following provides a practical guide: 
 

Condition Depth Velocity 
   

Stagnant Backwater 1.4 m (4.6 ft) 0.0 m/s (0.0 ft/s) 
   

Shallow/High Velocity 0.5 m or less (1.6 ft) 1.8 m/s (6 ft/s) 
   

Combination Product 
(0.4 m2/s or 4 ft2/s) 

 
0.8 m (2.6 ft) 

 
1.7 m/s (5.5 ft/s) 

 
For ingress/egress, the conditions generally rela te to access by “typical: automobiles, as well as 
emergency vehicles as follows: 
 

Vehicle Type  Depth Velocity 
   

‘Typical’ 0.3 – 0.5 m (1 – 1.5 ft) 3 m/s (10 ft/s) 
   

Emergency 0.9 – 1.2 m (3 – 4 ft) N/A 
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Appendix A provides a summary of current CVC policy regarding floodproofing of access and 
parking for lot creation or major redevelopment as follows: 
 
(i) Dry or flood free access and parking shall be encouraged to the extent possible 
(ii) For access roads or parking, Regulatory conditions must adhere to: 

 Depth     Velocity 
 
 0 – 0.2 m (0 – 0.7 ft)   0 – 1.7 m/s (0 – 5.5 ft/s) 
 0.2 – 0.3 m (0.7 – 1.0 ft)  <1.3 m/s (<4.2 ft/s) 
 
Table 1.1 (reproduced from the 2002 Flood Remediation Study – ref. Table 3.6) provides a 
summary of floodplain management options. 
 

TABLE 1.1 
FLOODPLAIN MANAGEMENT OPTION SUMMARY 

 Provincial Flood Standard – 
One Zone 

Option – Two Zone Option – Special Policy 
Area 

Option – Lower Flood 
Standard 

Purpose Ø To prohibit or restrict new 
development within the 
Regulatory floodplain. 

Ø To allow new 
development within the 
flood fringe of the 
Regulatory floodplain.  
Prohibits or restricts 
new development in the 
floodway. 

 

Ø To allow development 
within the Regulatory 
floodplain flood 
proofed to an 
acceptable flood level. 

Ø The Regulatory 
floodplain will be 
based on a flood 
standard less than the 
Regional Storm.  
Probably the 100 year 
event. 

Area of 
Applicability 

Ø Applied to all of Cooksville 
Creek. 

Ø Applied to all of 
Cooksville Creek. 

Ø To portions of 
Cooksville Creek.  The 
One Zone will apply to 
the remainder of 
Cooksville. 

 

Ø To all of the Credit 
River watershed. 

Regulatory Storm 
for Cooksville 
Creek 

Ø Regional (Hurricane Hazel) in 
the lower reaches and 100 
year in the upper reaches.  

Ø Regional (Hurricane 
Hazel) but with a 
defined floodway and 
flood fringes in the 
lower reaches, 100 year 
in the upper reaches. 

 

Ø Regional (Hurricane 
Hazel) in the lower 
reaches and 100 year 
in the upper reaches. 

Ø Probably the 100 year 
flood, if agreed by all 
agencies.  

Agency 
Agreement 
Required 

Ø MMA, MNR, CVCA and City 
of Mississauga. 

Ø MMA, MNR, CVCA 
and City of Mississauga. 

 

Ø MMA, MNR, CVCA 
and City of 
Mississauga.  

Ø MMA, MNR, CVCA 
and City of 
Mississauga. 

Minor Additions Ø Allowed with floodproofing 
to the Regulatory flood or 
highest level feasible and 
other factors such as flood 
storage and conveyance are 
addressed. 

Ø Allowed with 
floodproofing to the 
Regulatory flood or the 
highest level feasible in 
the flood fringe. 

Ø Allowed with 
floodproofing to an 
acceptable level 
provided with factors 
such as storage and 
conveyance are 
addressed. 

 

Ø Allowed with 
floodproofing to the 
lower flood standard. 

New 
Construction & 
Major Additions 

Ø Allowed with floodproofing 
to the Regulatory flood level 
and other factors such as 
flood storage and 
conveyance are addressed. 

Ø Allowed with 
floodproofing to the 
Regulatory level in the 
flood fringe.  
Floodproofing could 
consist of a fill pad 
beneath the building to 
the Regulatory flood 
level plus 0.3 m. 

 
Prohibited or restricted in 
the floodway 

Ø Allowed with 
floodproofing to an 
acceptable level 
provided that other 
factors such as flood 
storage and 
conveyance are 
addressed. 

Ø Allowed with 
floodproofing to the 
lower flood standard. 
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TABLE 1.1 (Cont’d) 
FLOODPLAIN MANAGEMENT OPTION SUMMARY 

 Provincial Flood Standard – 
One Zone 

Option – Two Zone Option – Special Policy 
Area 

Option – Lower Flood 
Standard 

Severance Ø Prohibited or restricted. Ø Allowed in the flood 
fringe. 

Ø Prohibited or restricted 
within the Special 
Policy Area. 

Ø Prohibited or restricted 
to the lower flood 
standard. 

 
Subdivision Ø Prohibited or restricted. Ø Allowed in the flood 

fringe. 
 
Prohibited or restricted in 
the floodway. 

Ø Prohibited or restricted 
within the Special 
Policy Area. 

Ø Prohibited or restricted 
to the lower flood 
standard. 

 
Policy Approaches for Erosion Hazards 
 
None of the floodplain management options outlined in the foregoing for floodplain management 
reduce the requirements for addressing erosion hazards within the subject area.  For each 
prospective development area, the erosion hazard will need to be assessed and recognized as a 
site constraint.   
 
To assist in the implementation of the hazard related components of the PPS, the Ontario 
Ministry of Natural Resources has produced a document entitled Natural Hazards Training 
Manual, Provincial Policy Statement, Public Health and Safety Policies 3.1 (1997).  It is 
expected that two new Provincial guideline documents, addressing erosion hazards will be in 
public circulation soon, which will provide further insight.  In addition to the policies noted in 
the foregoing, policies of the Ontario Ministry of Natural Resources, (Lakes and Rivers 
Improvement Act) and the Federal Department of Fisheries and Oceans (Fisheries Act) should be 
considered regarding site alteration and development related to watercourse erosion hazards. 
 
Region of Peel Official Plan 
 
The Regional Official Plan sets out a broad strategic framework for the protection of the natural 

environment.  Section 2.1.3.3. states:   

 
It is the policy of Regional Council to identify and regulate development on lands 
exposed to natural hazards jointly with the area municipalities, provincial 
agencies and conservation authorities. 

 
Sections 2.4.3 and 2.4.4 set out the main policies to be considered within floodplain 
management. The policies are reproduced in detail in Appendix A.  These policies generally 
prohibit development and site alteration within the one hundred year erosion limit and contain 
specific criteria that must be met for any development that may be considered within this erosion 
limit.  These policies also discourage the creation of additional tableland within valley and 
stream corridors and generally prohibit the creation of new lots within the Creek system. 
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As discussed in detail later in this report, Cooksville Creek is one of the most dynamic 
geomorphic systems in Southern Ontario, which has been significantly exacerbated by changes 
to the runoff regime caused by urbanization.  Erosion and slope stability requirements may, in 
certain locations, preclude the viability of various floodplain management alternatives, and 
thereby govern. 
 
Section 2.4.4.2.2 specifically addresses the matter of floodplain management policy.  It states: 
 

Direct the area municipalities, in consultation with the conservation authorities, 
to continue to address riverine flood susceptibility through the application of the 
one zone approach to Floodplain planning and limited exceptions to the one zone, 
where appropriate, through the two-zone and special policy area concepts, as 
outlined in provincial policy. 

 
This policy allows for the consideration of alternative floodplain management techniques and the 
authority for establishing a two-zone or special policy area designation is based upon this policy.  
No amendment to the Regional Official Plan is required to implement a two-zone or special 
policy area designation.  
 
City of Mississauga Official Plan 
 
Within the City Plan, the Cooksville Creek is designated “Greenbelt” on the land use schedules 
for the respective district policies.  Schedule 3 identifies these as part of the Natural Areas 
System with six Special Management Areas located along the creek corridor.  A portion of the 
creek, located north of the Highway 403, is identified as Linkages.  The Natural Area designation 
applies to lands containing valley lands and watercourses as well as other features.  The Special 
Management Area designation relates to ‘those areas adjacent to, or close to, existing natural 
areas which have the potential for restoration or which should be planned or managed specially.’ 
 
Under Section 4 of the Plan – Strategic Policies, there are numerous polices regarding floodplain 
management.  Extracts the policies are contained in Appendix A of this report.  Section 4.2.2.2 
establishes the regulatory flood line as the standard for defining floodplains and states that the 
City generally uses a one-zone concept. Areas where two-zone or SPA have been established are 
set out on Schedule 3 of the Plan. To implement a two-zone concept or a SPA, an amendment to 
the Official Plan is required.   
 
Valley and Watercourse Corridors within the plan are considered greenbelts and are not suited 
for development and, in general, development is not permitted within lands subject to flooding, 
erosion or slope stability.  The City Plan sets out criteria for development within an identified 
hazard area (4.2.2.2.l) and for lands subject to flooding (4.2.2.2.t) and requirements for flood 
proofing.  In accordance with Provincial policy, certain uses are prohibited in the floodplain. 
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Within the District Plans, a number of which contain portions of the Cooksville Creek, the core 
area of the valley system is designated as Greenbelt. Section 5 - Land Use Policies, in 5.8.4 sets 
out the policies for this designation stating that these lands are ‘reserved principally for flood and 
erosion management and conservation purposes’.  5.8.4.e states: 
 

Development will not be permitted to extend within the regulatory storm 
floodplain or the identified slope and/or erosion hazard areas associated with a 
watercourse or valley corridor if there are suitable areas on the property beyond 
the hazard area. Reconstruction, minor additions, and maintenance of these 
facilities, buildings, and structures may be permitted subject to approval of the 
City of Mississauga and the appropriate Conservation Authority. 

 
There are also significant portions of the regulatory floodplain designated for a wide range of 
urban uses.  For the majority of these lands, these designations reflect the existing established 
land uses.  These designations though may not be realized due to other restrictions. 
 
Zoning By-law 
 
The channel of Cooksville Creek and the associated floodplain is not recognized within the 
schedules and provisions of the By- law south of Dundas Street.  North of Dundas Street, the 
creek and associated floodplain are protected either through an Open Space Zone (O1) or 
Greenbelt Zone (G).  Consideration should be given through a review of the zoning by- law 
provisions for lands associated with the Creek south of Dundas Street to create a consistent 
standard within the Zoning By-law for creek protection. 
 
Credit Valley Conservation Policies 
 
Several layers of regulatory policy apply to the consideration of erosion hazards, within the land 
use planning process.  The Province of Ontario through the Planning Act requires 
implementation of the Provincial Policy Statement (PPS), 1997.  To assist in implementation of 
the hazard related components of the Provincial Policy Statement, the OMNR has produced a 
document entitled Understanding Natural Hazards, 2001 (which replaces the 1997 Natural 
Hazards Training Manual).  The Credit Valley Conservation (CVC) has been delegated the 
responsibility for policy implementation, with regard to hazardous areas.  Through the 
Conservation Authorities Act, and the integrated ‘Fill, Construction, and Alteration to 
Waterways Regulation’, the CVC has created policies and guidelines to deal with the flooding 
and erosion component of the PPS.  The CVC administers the Watercourse and Valleyland 
Protection Policies (1996) and Authority Policies on Floodplain Management (1994), along 
defined watercourses.  The CVC also has two technical guideline documents that partly speak to 
erosion hazards, the CVC Stormwater Management Guidelines (1996), and Technical Guidelines 
for Pedestrian Bridge Crossings (1993).  Table 1.2 contains the Policy definitions, factors for 
consideration, and method of calculation description for each of the Watercourse and Valleyland 
Protection Policy components.  The parent document should be referenced for specific 
procedures and examples of setback determinations.  
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The CVC has been delegated authorities by the Ministry of Natural Resources.  These authorities 
are set out in detail in the Memorandum of Understanding dated January 2001.  As stated in this 
MOU, this delegation includes flood plain management, hazardous slopes, Great Lakes 
shorelines, unstable soils and erosion which are now encompassed by Section 3.1 “Natural 
Hazards” of the Provincial Policy Statement (1997).  In this delegated role, the CA is responsible 
for representing the “Provincial Int erest” on these matters in planning exercises where the 
Province is not involved. This role does not extend to other portions of the PPS unless 
specifically delegated or assigned in writing by the Province. 
 

TABLE 1.2 
CVC WATERCOURSE AND VALLEYLAND PROTECTION POLICIES - SUMMARY 

STABILITY, EROSION AND DEVELOPMENT SETBACK COMPONENTS  
DEFINITION & DETERMINATION 

STABILITY COMPONENT 

Definition:  The setback gradient line measured from the toe of the slope, or channel assuming the location of the toe remains fix ed with time.  

Factors for Consideration: 
 • soil strength • changing load conditions 
 • groundwater conditions • weathering of slope face 
 • slope geometry • increases in surface runoff over slope 
 • Condition of vegetation   
Method of Calculation: 
 • There are three methods of establishing this component.  Each method is progressively more involved as indicated within policy 

appendices. 

EROSION COMPONENT 
Definition:  The regression of the slope toe/channel bank due to erosion over the design life of the structure at the crest of the slope and is 
measured as a horizontal distance.  
Factors for Consideration: 
 • proximity of the slope toe to the 

watercourse 
• sediment load carried by the watercourse 

 
 • Average and peak flow rates and 

velocities of the watercourse 
• weathering of slope face 

 • susceptibility of the soils to erosion • increases in surface runoff over slope 
 • type and extent of vegetation 

 
• fluvial geomorphological processes affecting the reach within which the site is located. 

Method of Calculation: 
 • The distance from the toe of the valley wall to the watercourse channel bank as well as the design erosion allowance must be 

determined.  The erosion is measured horizontally from the top of the channel bank or the location of the bankfull flow, whichever is 
lower in elevation. 

DEVELOPMENT SETBACK COMPONENT 

Definition:  A minimum 5.0 m allowance from the identified slope hazard area to take into account external conditions which could have an 
adverse effect on the existing natural conditions of the slope.  This setback distance may be superseded by more stringent municipal or 
provincial requirements.  
Factors for Consideration: 
 • provide an access point along the 

crest of the slope 
• allow for the placement of sediment control measures and limit of working easement if 

necessary. 
 • keep heavy equipment away from the 

slope 
• 

 • allow for the redirection of surface 
flows away form the slope hazard 
area 

 

provide tableland area for potential future revegetation and/or reforestation (e.g. Credit 
Valley Conservation Authority planting program) 

Method of Calculation: 
 • Measured as the horizontal distance from the approved top of bank or from the combined distance derived from the Stability and 

Erosion Components whichever is the greater.  
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The City of Mississauga works cooperatively with the CVC to incorporate municipal 
consideration of hazardous areas through land use planning at the local scale. The City, through 
infrastructure planning guidelines of the Planning Act also requires of new development, or 
implements as a capital expenditure in existing development, various works that address 
watercourse hazards. Additional policies of the Ontario Ministry of Natural Resources (OMNR), 
(i.e. Lakes and Rivers Improvement Act) and the Federal Department of Fisheries and Oceans 
(DFO), (i.e. the Fisheries Act) can also be involved with site alteration or development issues 
related to watercourse erosion hazards.    
 
A review of the current Provincial Floodplain Management Implementation Guidelines 
demonstrates how erosion hazards can be interpreted and integrated within the overall approach 
to SPA implementation.  The guidelines state that it is Provincial policy for municipalities to 
identify “…the minimum acceptable level of protection required for new development”.  This is 
further explained in the guidelines as a recognition that the viability of historic development 
“…depends on a reasoned application of provincial standards” and that assessment of an SPA 
requires floodplain data “…in sufficient detail to graphically display and describe precisely the 
area and the effects”.  The guidelines further identify that specific technical factors must be taken 
into account.  Given the points identified within the guidelines, it is appropriate to analyze 
erosion hazards from both a planning and technical perspective within the context of an SPA 
study.  Further, the (Provincial Policy Statement) clearly identifies the importance and 
integration of erosion hazard assessment within the overall approach to floodplain management.  
As a result, neither the existing Implementation Guidelines nor the PPS suggest that floodplain 
planning options, or recommendations resulting from an SPA, shall supersede or nullify the 
requirements for erosion hazard integration within floodplain management.  
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2. HYDROLOGIC ‘CHECK’  
 
Section 6.2 of the Terms of Reference (ref. Appendix J), outlines the scope of work for the 
hydrologic 'check'.  For this study, this has involved establishing a program to collect streamflow 
data, a technical review of the hydrologic modelling parameters, as well as an assessment of 
flood storage upstream of existing structures.  Information on each of these initiatives is 
summarized in the following.  
 
 2.1 Streamflow Gauging 
 
The current hydrologic modelling for the Cooksville Creek is uncalibrated.  The model 
performance has not been verified based on actual stream flow and rainfall data.  Rather, it has 
been “pseudo-calibrated” based on adjacent watershed performance which, in the absence of real 
data, is a standard practice.  Given the timeframe for the current study, it was not possible to 
collect the required rainfall/streamflow data for hydrologic model calibration and meet the study 
timing objectives.  Notwithstanding, the City of Mississauga has considered the collection of 
streamflow data as an appropriate approach to refine the flow prediction technique in the future.  
This undertaking, particularly given the considerable value of future capital works planned to 
address both flooding and erosion on this system, is important to ensure that the models are 
providing reasonable information to direct future design initiatives.  Hence, it is an ultimate 
recommendation of this study, that the hydrologic model for this watershed be calibrated in order 
to confirm major flood flow response. 
 
As part of the Cooksville Creek Rehabilitation Study completed in 1997 a gauging manhole was 
constructed proximate to Elaine Trail.  The reason this manhole was constructed was due to 
equipment theft in this area.  The photographs in Appendix C depict the site, as well as the 
orientation of the manhole itself.   
 
The streamflow gauging system was installed on May 7, 2002 and removed at the end of 
November 2002.  The manhole lead to the watercourse was blocked and required removal of 
sediment and debris.  The measurement system (based on pressure transducers) tends to be 
ineffective during frozen conditions, hence at the end of November 2002, the gauge was 
removed. 
 
There were some rating curve points collected in this location, as part of the previous 1997 study.  
This information is important in order to effectively allow the conversion of depth readings to 
runoff rates.  This information though, according to Municipal staff, was not detailed enough and 
as its focus was on the erosion causing flow regime, additional stream current measurements 
were also collected as part of this study, in order to establish additional points on the rating 
curve.  In addition, the theoretical HEC-2 rating curve for this area was used as a secondary 
check.   
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The current measurements involved the use of a portable flow meter to determine flow rates at a point 
near the continuous level gauge (i.e. at false manhole at Elaine Trail).  There is a private bridge in 
close proximity and due to the high flows and velocities in the Cooksville Creek, all streamflow 
current metering has been from this bridge in accordance with standard protocol. 
 
A report on the foregoing has been submitted to the City of Mississauga under separate cover. 
 
 2.2 Hydrologic Parameter Verification 
 
The hydrologic check has involved: 
 

− verifying previous hydrologic land use parameters 
− checking hydraulic routing data 
− examining model connectivity 

 
The hydrology of the Cooksville Creek Watershed has been simulated using the OTTHYMO 
hydrologic model.  This model uses the following input to compute the outflow from a 
subcatchment:  
 

• Area 
• SCS Curve Number 
• Time to peak 
• Slope 
• Land Use 

 
The hydrologic check has been limited to verification of land use parameters, as further 
verification of other modeling parameters would essentially require reconstruction of the 
watershed model, which is beyond the scope of this study. 
 
Verification of land use parameters has been focused on those in the headwater catchments, as 
the lower reaches of the watershed south of Highway 403 are almost completely developed and 
the pervious land segment contribution to catchment outflows would be much smaller. Six 
headwater catchments have been selected, and digitally overlaid on a soil map of Peel County 
(Ontario Soil Report #18). The relative amounts of each soil type within each catchment have 
been measured, and a land use classification assigned to the catchment. A weighted CN has been 
calculated for each catchment, and the results shown in Table 2.1. 
 

TABLE 2.1 
VERIFICATION OF LAND USE PARAMETERS 

Computed CN Modeled CN Catchment ID Pervious Land Use 
AMC II AMC III AMC II AMC III 

CCWT1 Agricultural 84 93 84 93 
CCET1 Agricultural 85 94 83 93 
CCET2 Agricultural 84 93 83 93 
CC15 Agricultural 82 92 85 94 
CC14 Agricultural 82 92 82 92 
CC13 Agricultural 82 92 82 92 
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In general, the land use parameters within the hydrologic model lie within the range of values to 
be expected for the Cooksville Creek, based on the dominant soil types of Chinguacousy, Jeddo, 
Cooksville, and Oneida clays (which have high runoff potential), and agricultural land use. This 
would imply most SCS Curve Numbers would lie in the range of 82 – 86 for AMC II, and 92 – 
94 for AMC III. 
 

2.3 Flood Storage Assessment 
 
One structural opportunity for floodplain management involves flood storage.  The potential for 
flood flow attenuation upstream of man-made structures has been investigated in this study.  The 
hydrologic modelling used in the Flood Remediation Plan Study (FRS) has correctly adopted no 
storage upstream of man-made structures for downstream flow prediction.  The intent of 
exploring the influence of man-made storage for this study relates to the premise that there may 
be reasonable opportunities to designate certain structures as flood control systems, thereby 
formalizing the downstream attenuative benefit, through a reduction in peak flow.  This approach 
may be a cost-effective means of flood control, or even a means to offset lost storage within an 
area considered for development. 
 
In order to undertake the foregoing analysis, it has been necessary to determine available flood 
storage upstream of man-made structures.  This has been accomplished using floodplain and 
topographic mapping to develop stage-storage-discharge relationships at the various potential 
sites.  This information has been incorporated into the hydrologic model individually and under 
various combinations to determine the optimum attenuative result downstream.  It should be 
noted that channel storage has conservatively not been discounted in this assessment, given its 
screening nature; as alternatives are deemed more viable additional detailed assessment would be 
conducted. 
 
An examination of the potential storage available behind roadway and rail embankments and 
within online ponding areas has been carried out.  Topographic mapping of the watershed has 
been examined, and a list of potential storage sites identified.  The storage available at each has 
been estimated based on ponding to the sag elevation of the roadway, or to the limit of existing 
property.  The sites have been ranked in order of their effectiveness in reducing downstream 
flows.  Storage sites have been excluded where they are located within a development zone and 
would likely have limited effect on downstream flow reduction.  Table 2.2 lists the available 
online storage along Cooksville Creek (ref. Drawing 2 for location). 
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TABLE 2.2 

COOKSVILLE CREEK POTENTIAL ONLINE STORAGE FACILITIES  
1 EGLINTON AVENUE WEST 

STAGE  STORAGE    (m) (ft) (m3) (ft3) REMARKS 

 HEC-2 SEC ID  10.205 159.71 523.98 0 0 
 100 YR WSEL (m) 162.83 161 528.21 1206 42588 Development Zone 
 INVERT EL U/S (m) 159.71 162 531.49 5719 201957 
 TOP OF ROAD EL (m) 164.71 163 534.77 15080 532526 
 SAG ELEV (m) 164.55 164 538.05 34139 1205563 

2 MISSISSAUGA VALLEY BOULEVARD (NORTH) to Burnhamthorpe Road 
STAGE  STORAGE    

(m) (ft) (m3) (ft3) 
REMARKS 

 HEC-2 SEC ID 7.260 123.85 406.33 0 0 
 100 YR WSEL (m) 126.29 124 406.82 34 1201 
 INVERT EL U/S (m) 123.85 125 410.10 940 33195 
 TOP OF ROAD EL (m) 129.81 126 413.38 4106 144997 
 SAG ELEV (m) 129.81 127 416.68 11662 411825 
  129 423.22 42109 1487011 

3 Q.E.W  
STAGE  STORAGE    

(m) (ft) (m3) (ft3) 
REMARKS 

 HEC-2 SEC ID 2.724 93.5 306.75 0 0 
 100 YR WSEL (m) 99.3 95 317.68 982 34678 Development Zone 
 INVERT EL U/S (m) 93.53 96 314.96 4114 145279 
 TOP OF ROAD EL (m) 98.3 97 318.24 15300 540295 
 SAG ELEV (m) 98.3 98 321.52 39214 1384779 

4 ELAINE TRAIL 
STAGE  STORAGE    

(m) (ft) (m3) (ft3) 
REMARKS 

 HEC-2 SEC ID 8.177 98.5 323.16 0 0 
 100 YR WSEL (m) 145.24 99 324.80 675 23837 
 INVERT EL U/S (m) 141.7 100 328.08 7525 265733 
 TOP OF ROAD EL (m) 147.7 101 331.36 29275 1033799 
 SAG ELEV (m) 147.57     

 
There is potential for an off- line storage facility north of Bristol Road, and this has also been 
investigated as part of the hydrologic modeling assessment.  
 
The sites listed in Table 2.2 have been selected based on interpretation of the topographic base 
mapping.  Two locations at Queensway and Elaine Trail were proposed for storage in the Flood 
Rehabilitation Study (1997); they have been reviewed for potential impacts.  Of the sites 
examined, the QEW and Eglinton Avenue sites were not analyzed further for peak flow 
attenuation, as storage in these locations would be counter to the study objectives. 
 
In addition, there exists a large tract of land owned by the Peel Board of Education, and which is 
located north of Bristol Road.  This is considered a suitable location for an off- line storage 
facility (i.e. there is an existing online water quantity facility at this location).  This opportunity 
is discussed in further detail in Section 7.2. 
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3. TOPOGRAPHIC MAPPING CHECK 
 
Some uncertainty with respect to the accuracy of the topographic mapping has been expressed by 
both the CVC and City (ref. Terms of Reference, Appendix J).  As a result, a topographic 
mapping check (vertical only) was recommended.   
 
The Study Team has checked spot elevations and contour crossings on each 1 km2 grid in general 
compliance with Flood Damage Reduction Program (FDRP) specifications.  A Total Station 
survey, based on Municipal geodetic benchmarks has been conducted to verify the accuracy of 
the mapping sheets using the allowable tolerances for FDRP studies. 
 
Using benchmarks adjusted to geodetic datum from the City of Mississauga, a survey of spot 
elevations, at or near, primary crossings of the Cooksville Creek has been completed.  The spot 
elevations on the City of Mississauga’s digital mapping, as well as the Flood Risk mapping have been 
compared with the level survey information collected by Total Station.   
 
The study area has been divided into seven, approximately one kilometre grid sheets.   Two to 
three spot elevations have been surveyed on each map for a total of seventeen survey points.  The 
results of the survey, as well as the difference from digital City of Mississauga mapping and the 
flood risk mapping, has been summarized in Table 3.1. 
 
The Floodplain Management in Ontario Technical Guidelines, 1986, Ministry of Natural 
Resources, Section 7.18, Map Accuracy states that 90% of the errors of all spot heights are to be 
less than one-third of the contour interval.  Based on the premise that the contour interval for this 
mapping is 1.0 m, the allowable difference would be 0.33 m.   
 
The survey information collected as part of this study was presented to City staff on March 20, 
2002 (ref. Appendix B).  Municipal staff have, as a result, conducted additional investigations 
regarding this issue.  On May 28, 2002, a meeting was held with the information management 
department (ref. Appendix B), at which time the details of the independent analysis was 
presented by City staff.  Cross-sections were produced from mapping, as well as photography, 
and ground truthed through level survey, where the differences exceeded allowable tolerances.  
While some exceedances were noted, the mapping was considered suitable for use in this study.  
The City’s mapping manager stated that the 5% exceedance criterion limit set by FDRP 
standards has been satisfied. 
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TABLE 3.1 

COOKSVILLE CREEK MAPPING CHECK 

Elevations 
(m) Mapping ID1. Bench Mark  

Numbered Location City of 
Mississauga 

Flood Risk 
Mapping 

Philips Survey 
2002 

Difference from 
Mississauga 

Mapping 
(m) 

Difference from 
Flood Risk 
Mapping 

(m) 
Bristol Road East BM=#219 169.98 169.8 168.89 -0.80 -0.91 Map 1 
Bristol Road and Hurontario 
Street  

178.68 179.4 178.94 0.26 -0.46 

Eglinton Avenue East 
BM=#997 

164.48 164.6 164.69 0.21 0.09 Map 2 

Kingsbridge Garden Circle 160.98 161.1 160.81 -0.17 -0.29 
Burnhamthorpe Road 
BM=#365 

134.08 134.2 134.38 0.3 0.18 Map 3 

Mississauga Valley 
Boulevard BM=701 

129.78 129.9 129.70  -0.08 -0.20 

Bud Gregory Boulevard 
BM=#953 

151.48 151.6 151.69 0.21 0.09 

Rathburn Road East  143.08 143.6 143.54 0.46 -0.06 

Map 4 

Petersbury Crest  139.08 139.5 139.43 0.35 -0.07 
Kirwin Avenue BM=#706 113.38 113.5 113.58 0.2 0.08 
King Street East BM=#793 105.98 106.1 105.81 -0.17 -0.29 

Map 5 

Paisley Boulevard BM=#798 103.68 103.8 103.59 -0.09 -0.21 
Queensway East  105.28 105.4 105.21 -0.07 -0.19 
Camilla Road and Cherry 
Post BM=#338 

103.28 103.4 103.08 -0.2 -0.32 
Map 6 

Camilla road and Pathfinder 
Drive 

99038 99.5 99.26 -0.122 -0.24 

Atwater Avenue and 
Canterbury Road BM= #78 

86.16 86.3 86.30 0.12 0.00 Map 7 

Lakeshore Road East 
BM=#805 

79.58 79.7 79.87 0.29 0.17 

1. Note:  Map sheets on file with City of Mississauga. 
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4. STUDY AREA OVERVIEW 
 

4.1 Study Area Description 
 
The Cooksville Creek Watershed in the City of Mississauga was the subject of a Flood 
Remediation Plan Study (FRS), conducted by Environmental Water Resources Group, May 2002 
(ref. Section 1.3).  The following is a summary of key information, findings and 
recommendations contained within the FRS. 
 
Watershed Description 
 

Area 33.9 km2 13.2 sq. miles 
Length 16.1 km 10.0 miles 
Width 2.0 km 1.24 miles 
Total Relief 125 m 410 ft 

 
Land Use Commercial/Residential  60% 
 Industrial 34 % 
 Open Space 6% 

 
Soil Types Muck 3% 
 Chinguacousy Clay Loam 18% 
 Cooksville Clay 20% 
 Fox Sandy Loam 27% 
 Jeddo Clay Loam 7% 
 Oneida Clay Loams 25% 

 
Generally, resident soil types have low infiltration capacity. 
 
The Cooksville Creek is a historically developed watershed, with extensive channelization. The 
Creek is channelized for 92 % of its length and exhibits significant erosion scars in places, with 
downcutting rates in the order of 2 to 18 cm (0.8 to 7 inches) per year. The material eroded from 
the upper reaches of the creek is being deposited in the channel from the CNR to Lake Ontario, 
which is aggrading, and has to be periodically dredged to restore waterway area. 
 
There are poor quality aquatic habitats along the creek with small fish populations, likely of 
species tolerant of poor water quality. Restoring or improving aquatic habitat would require 
significant improvements. 
 
Regulatory Event 
 
The Regulatory event is defined by the 100 year or Regional storm, whichever event produces 
the larger hydrologic response. For Cooksville Creek, the Regulatory event is the Regional storm 
for the creek below Highway 403 and the Main Branch upstream of Highway 403, and the 100 
year event for the East branch. 
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Existing Conditions 
 
The historical development, in the absence of floodplain management, within the lower reaches 
of Cooksville Creek has resulted in numerous buildings being located within the Regulatory 
floodplain. Property owners downstream of Highway 403 currently have the greatest exposure to 
flood damage, with owners furthest downstream being protected only to about the 10 year level. 
 
Upstream of Highway 403, development has been guided by Provincial/CVC policies 
administered by the City of Mississauga. Consequently, the level of protection offered to almost 
all property owners in this area is the Regulatory level. 
 
Under current conditions, approximately 119 buildings are flooded under the 100 year and 304 
under the Regional event. Most of the flooding occurs downstream of Central Parkway East, 
with the greatest number of buildings flooded, lying between the CNR-Atwater Avenue and 
QEW-King Street reaches (ref. Table 4.1). Flood depths for the Regulatory flood range from 0.2 
to 1.1 m (i.e. 7.8 to 43 inches). Associated flood damages are presented in Table 4.2 and 4.3. 
 

TABLE 4.1 
BUILDING FLOODING SUMMARY1. 

Number of Buildings Flooded Return Period (Years) Reach 
Regional 100 50 25 10 5 2 

Lake Ontario to CNR 25 5 4 2 2 2 -- 
CNR to QEW 108 34 21 15 11 3 -- 
QEW to King Street East  108 46 37 21 15 9 5 
King Street East to CPR 17 16 7 6 2 2 -- 
CPR to Mississauga Valley 
Boulevard (North) 

31 13 13 4 -- -- -- 

Mississauga Valley Boulevard 
(North) to Highway 403 

-- -- -- -- -- -- -- 

Highway 403 to Eglinton 
Avenue West  

4 -- -- -- -- -- -- 

Eglinton Avenue West to 
Bristol Road West  

1 -- -- -- -- -- -- 

Bristol Road West to 
Matheson Boulevard West  

-- -- -- -- -- -- -- 

        
East Branch         
        
Burnhamthorpe Road East to 
Eglinton Avenue East  

10 5 5 -- -- -- -- 

        
TOTAL 305 119 87 48 30 16 5 

1. Reproduced from FRS May 2002 
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TABLE 4.2 

POTENTIAL FLOOD DAMAGES1. 

Damages by Return Period ($1,000’s) Reach3. 

2 yr 5 yr 10 yr 25 yr 50 yr 100 yr Regional EAD2. 

1 -- -- -- -- -- -- 70 0.2 
2 -- -- 50 50 80 240 6,040 30.1 
3 -- -- 50 50 100 100 200 5.7 
4 -- 10 20 60 250 380 1,730 14.3 
5 -- 10 20 210 360 2,700 6,550 60.3 
6 -- -- -- 110 690 860 2,750 24.0 
7 -- -- -- -- -- -- -- -- 
8 -- -- -- -- -- -- -- -- 
         

TOTAL 0 20 140 480 1,480 4,280 17,340 134.6 
1. Reproduced from FRS May 2002 
2. Estimated Annual Damages 
3. Ref. Table 4.3 for location of reaches 

 
TABLE 4.3 

FLOOD DAMAGAE REACHES 1. 

Flood Damage Reaches From To From HEC -2 
Section No. 

To HEC -2 
Section No. 

1 Lake Ontario CN Railway 0.000 0.850 

2 CN Railway Upstream of 
Atwater 0.850 1.520 

3 Upstream of 
Atwater 

Downstream of 
QEW 1.520 2,540 

4 Downstream of 
QEW 

Upstream of 
King Street East  2.540 4.780 

5 Upstream of King 
Street East  CP Railway 4.780 5.920 

6 CP Railway Central Parkway 
East  

5.920 6.690 

7 
Upstream of 
Kingsbridge 

Garden Circle 

Upstream of 
Eglinton Avenue 

West  
9.720 10.480 

East Branch      

8 
Burnhamthorpe 

Road East 

Upstream of 
Meadows 
Boulevard 

7.601 8.000 

1. Reproduced from FRS May 2002 
 
Spill would occur at 5 locations on the Main branch during the Regional event as follows:  
(Note:  A spill is defined as an area or location within the floodplain where floodwaters are not 
contained or confined to the floodplain.  The floodwaters would either flow to an adjacent 
watershed or re-enter the subject watershed at some point downstream; for this study, consistent 
with previous investigations, all spill flow has conservatively been assumed to re-enter the 
Cooksville Creek).   
 

• CNR 
• QEW 
• Kirwin Avenue 
• Hurontario Street 
• Highway 403 

 

The bridge and culvert crossing capacities at these locations are insufficient to convey the 
Regional flood (ref Table 4.4).  
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TABLE 4.4 

BRIDGE/CULVERT CROSSING CAPACITIES 1. 

Crossing 
Location Crossing Capacity Without Overtopping Crossing Capacity Without Building Flooding 

 Flow Rate  Water Level Flow Rate  Water Level 

 (m3/s) (cfs) (m) (ft) (m3/s) (cfs) (m) (ft) 
Lakeshore Road East  200 7063 80.02 262.53 160 5650 79.83 261.91 
Private Access <75 <2649 80.06 262.66 210 7416 82.00 269.03 
CNR 270 9535 84.75 278.05 130 4591 82.71 271.35 
Atwater Avenue 120 4238 85.82 281.56 210 7416 85.96 282.02 
QEW 110 3884 98.30 322.50 100 3531 97.94 321.32 
Camilla Road 135 4767 99.44 326.24 135 4767 99.46 326.31 
Queensway Avenue East  >290 >10241 104.90 344.16 140 4944 103.10 338.25 
Paisley Boulevard 75 2649 103.40 339.23 75 2649 103.40 339.23 
King Street East  >70 >2472 105.93 347.54 120 4238 107.20 351.70 
Dundas Street East  160 5650 110.90 363.84 <70 <2472 108.00 354.33 
Kirwin Avenue <70 <2472 113.20 371.39 <70 <2472 113.20 371.39 
CPR >250 >8828 119.30 391.40 125 4414 115.41 378.64 
Mississauga Valley Boulevard 125 4414 117.45 385.33 100 3531 116.68 382.80 
Central Parkway East 195 6886 122.04 400.39 >240 >8475 >122.04 400.39 
Mississauga Valley Boulevard >220 >7769 129.81 425.88 >220 >7769 129.81 425.88 
Burnhamthorpe Road East  >145 >5120 136.21 446.88 >145 >5120 136.21 446.88 
Robert Speck Parkway >145 >5120 147.57 484.15 >145 >5120 147.57 484.15 
Hurontario Street On-Ramp >145 >5120 152.70 500.98 >145 >5120 152.70 500.98 
Hurontario Street  115 4061 156.02 511.87 115 4061 156.02 511.87 
Highway 403 115 4061 161.40 529.52 >140 >4944 162.70 533.79 
Private Access 45 1589 159.61 523.65 >120 >4238 162.70 533.79 
Kingsbridge Garden Circle 70 2472 160.81 527.59 95 3355 162.08 531.75 
Eglinton Avenue West  >110 >3884 154.55 507.05 95 3355 163.97 537.95 
Ceremonial Drive >110 >3884 167.58 549.80 >110 >3884 167.58 549.80 
Bristol Road West  85 3002 168.93 554.23 >100 >3531 170.30 558.72 
Private Access >25 >883 169.56 556.29 >100 >3531 >171.75 563.48 

 

East Branch  
 

Burnhamthorpe Road East  40 1413 134.50 441.27 >65 >2295 136.00 446.19 
Meadows Boulevard 40 1413 136.19 446.81 40 1413 137.00 449.47 
Rathburn Road East  45 1589 144.61 474.44 >60 >2119 >145.31 476.73 
Central Parkway East  >50 >1766 150.40 493.43 >50 >1766 149.28 489.76 
Bud Gregory Drive >50 >1766 151.90 498.35 >40 >1413 152.90 501.63 

1. Reproduced from FRS May 2002 

 
4.2 Description of Properties Under Consideration 

 
Throughout the Cooksville Creek watershed, there are pockets of land that have the potential for 
redevelopment and intensification.  This potential is due in part to the policy framework 
established by the City of Mississauga, designating these lands for urban uses. In addition, there 
has been interest expressed by the development community in developing or redeveloping these 
sites. The following are the properties identified through this study process for consideration of 
alternative floodplain management options: 
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Lakeshore Road/Inglis Property  
 
At the intersection of Lakeshore Road and Cooksville Creek is an older commercial/ industrial/ 
residential area in need of revitalization [approximately 8.94 ha +/- (22 +/- Acres)].  To the west 
of this area, redevelopment of older parcels has occurred; however, within the area affected by 
Cooksville Creek, no redevelopment has occurred due to constraints imposed by the current 
floodplain management policies.  The existing commercial building stock has begun to 
deteriorate and marginal commercial uses such as reuse/pawn shops have established.   Over the 
last decade, there has been interest in redeveloping the Inglis property, a large industrial block; 
however, none have proceeded due to lack of flood free access to the property. 
 
These lands are located within the Lakeview District.  The lands within the regional floodplain 
north of Lakeshore Road are designed as ‘Business Employment’ with an M1 zone. On the south 
side of Lakeshore Road, the lands are designated ‘Auto Service Commercial’ and ‘Retail and 
Service Commercial’.  Only the channel of Cooksville Creek is designated as ‘Greenbelt’ north 
of Lakeshore Road while almost the entire floodplain is so designated south of Lakeshore Road. 
 
Consulate Property Camilla Road- North of the Queen Elizabeth Way 
 
As shown on Schedule 2 – “Urban Form Long Term Concept” from the City Official Plan, this 
area is directly adjacent to the Hurontario Street Corridor.  This street is a “major high density 
residential corridor due its transit oriented function, and several high density nodes exist at its 
intersections with Dundas Street, the Queensway, Sherobee Road, Hillcrest Avenue and the 
North Service Road” (Section 6.9.1).  The Distric t Plan identifies high-density residential uses to 
be centred in the Hurontario and Dundas Streets intersection and other high-density residential 
sites at Camilla Road and the North Service Road.    
 
During the review of the Cooksville District policies, concerns were raised by land owners in this 
area, regarding the restrictions on development within the floodplain.  The City of Mississauga, 
at the request of the Consulate Development Landowners Group, approved OPA 69 to allow 
‘Residential – High Density II’, within the floodplain.  The lands subject to OPA 69 are located 
on the north side of the North Service Road, west of Camilla Road and south of the Ontario 
Hydro right of way and are approximately 1.31 ha +/- (3.2 acres +/-).  Under the previous 
Cooksville-Munden Park District Plan, the lands were designated as Office Commercial. 
 
On November 18, 1999, the Region of Peel approved this OPA.  Credit Valley Conservation and 
the Province have appealed OPA 69 to the Ontario Municipal Board.  The basis for this appeal is 
that the amendment does not comply with the PPS and no technical studies were provided to 
justify the development in the floodplain.  The site is currently vacant. 
 
In addition to the lands subject to Official Plan Amendment 69, there are additional lands within 
the area, which are vacant or identified for potential redevelopment. Any consideration of OPA 
69 lands will need to include these lands to the east. 
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F & F Construction Limited Property 
 
The F & F Property [approximately 2.82 ha +/- (7.0 acres +/-)] is located on the west side of 
Camilla Road to the south of the Queensway. The site is designated ‘Greenbelt’ and ‘Residential 
Low Density I’ in the Cooksville-Munden Park Area District Plan.  The landowners have 
indicated an interest in developing additional portions of this site although there is no current 
application. 
 
Humenik Lands (Shepard Avenue) 
 
This property [5.2 ha +/- (12.8 acres +/-)] is located on both the east and west sides of Shepard 
Avenue between King Street West and Paisley Boulevard East.  The lands are currently 
developed for single detached dwellings.  Although no formal development application has been 
submitted regarding these lands, the landowners in the area have presented to the City a site 
design with high-density residential uses for these lands.  
 
The Cooksville District policies and designations for these lands are appealed to the Ontario 
Municipal Board.  The proposed land uses are ‘Residential – Medium Density I’, ‘Residential – 
Low Density I’ and ‘Greenbelt’ designations. The approved policies for these lands date back to 
Amendment No. 151 to the old Township of Toronto Planning Area Official Plan.  Under that 
Plan the lands are designated ‘Residential Multiple Family’ and ‘Greenbelt’.  The term 
‘Residential Multiple Family’ is not defined.   
 
In addition to the parcel described above, there are a few individual lots just south of these lands, 
which are vacant or have been identified for potential redevelopment. Any consideration of 
Shepard Avenue area will need to include these lands to the south. 
 
Little John Lane Property 
 
This property is located adjacent to Little John Lane.  The site is currently vacant.  The 
landowners have proposed a development for townhouse units; however, the development design 
requires a cut and fill with a retaining wall. No formal application has been submitted.  The lands 
are located within an area designated as a Multi-Use Centre, which is intended to serve as a 
mixed commercial and residential node.  
 
Eglinton West 
 
The Long Acres site [11.8 ha +/- (29.1 acres +/-)] is located on the north side of Eglinton Avenue 
to the West of Hurontario Street.  The site is designated as Residential - Medium Density 1 and 
Greenbelt in the Hurontario District Plan. The site is currently vacant.  There is no current 
application for the development of these lands.   
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5. STREAM MORPHOLOGY ASSESSMENT 
 
 5.1 Introduction 
 
Within the framework of an SPA planning study there is a need to integrate channel erosion 
issues with overall floodplain management issues. This perspective needs to be defined from a 
broad watershed wide assessment and then focused on reach based quantitative analysis. Channel 
processes should be identified and analyzed within both a technical and policy based context, to 
determine planning level constraints. Constraints are best identified as reach based corridors that 
define the limits and results of analysis.  
 
 5.2 Watershed Erosion Characterization 
 
A systems approach has been taken to evaluate the watershed-wide perspective of erosion 
hazards.  Previous reporting on the erosion and geomorphic dynamics of Cooksville Creek is 
synthesized in the Cooksville Creek Rehabilitation Study (1997). The Rehabilitation Study 
summarized the Cooksville Creek system as follows. 
 

Cooksville Creek is a rock bed dominant system with minor sections of bedrock 
controlled alluvial channel. Cooksville Creek’s rock bed is composed of quasi-
horizontal sedimentary shale and limestone of the Georgian Bay Formation. The 
rock bed is easily eroded through several processes including chemical, physical, 
freeze-thaw, and wetting-drying weathering. The creek is generally steep and 
sediment starved, and lacks self-repair processes. Gradual urbanization and 
changes in watershed hydrology have likely accelerated the rate of channel 
erosion due to increased volume, duration and peak levels of frequent active 
channel flow.   

 
The Rehabilitation Study took a comprehensive hierarchical approach, with recommendations 
ultimately focused on cause and effect of rehabilitation options between the banks of the creek. 
The current study focuses on the preventative approach. Stream stability analysis and criteria are 
needed at the reach scale to specifically address potential SPA properties to better define the 
scope of development opportunities.  
 
The system wide analysis has been based on the working hypothesis that longitudinal variance or 
trends in erosion diagnostics can be identified from downstream to upstream. Based on channel 
continuum theory, effort has been made to identify measurable increases in channel velocity, 
boundary shear stress, and stream power, as flow rates increase down Cooksville Creek. Trend 
identification can then be used to corroborate subsequent analysis of reach and site specific 
quantification of erosion. 
 
Analysis of main branch diagnostics has been performed using background information available 
in the HEC2 hydraulic model from the previous Cooksville Creek Floodline Mapping Study 
(1996).  The model has been modified to use the future conditions 2 year event flows, and output 
summary data was set to generate a selected list of erosion related criteria.  The future conditions 
2 year event has been chosen to reflect channel capacity hydraulics representing as much of the 
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main branch system as possible.  It should be noted that much of the analysis in the previous 
Rehabilitation Study used the existing conditions 2 year event for analysis.  At the time of the 
Rehabilitation Study, approximately 10% of the Cooksville Creek watershed was available for 
development.  In the intervening years this area has been reduced to approximately 7%. Based on 
this growth rate the entire watershed is approaching full build out and may be fully developed 
within another 5 years.  As a result, the future condition hydrology has been selected as the most 
appropriate input data. 
 
Approximately 300 data points have been generated for the diagnostics of channel velocity, 
channel boundary shear stress, and total stream power, in the modeling exercise. These results 
are summarized and presented as Figure G.1 (ref. Appendix G). 
 
The plots for each variable show the longitudinal variance along the system. For reference, the 
longitudinal change in 2 year future event flow rate has also been presented on the channel 
velocity plot.  Regression analysis has been performed for each plot to determine the strength of 
any longitudinal trend.  Starting with the 2 year future event flow rate, there is a reasonable 
linear regression relationship, with an r2 value of 0.78, as flows increase in the downstream 
direction.  The best fit regression relationship for each of the erosion diagnostics is a polynomial 
curve showing a gradual increase in trend from upstream to down with a slight reversal or 
downward trend in the lowest reaches of the creek.  Each of the regression values are low and the 
trend is weak.  The identified wide scatter in data, influences the strength of the regression 
relationship.  In turn, the longitudinal trend for each of the erosion diagnostics does not agree 
with the trend in discharge.  A variety of reasons can provide insight to the observation; firstly 
and foremost, is that the creek is highly armoured and channel cross sections have been altered 
such that almost all natural channel tendency has been lost in the system.  This has resulted in a 
wide spectrum of hydraulic response over and through the variety of channel features, such as 
fixed bends, gabion, armourstone, rip rap, and concrete linings, armoured steps, bridges, culverts, 
and bedrock knickpoints.  Notwithstanding, a slightly increasing trend for each of the erosion 
related criteria, in the downstream direction, is still discernable.  The slight reduction of the trend 
in the downstream reaches may be due to a combination of wide gabion channelization, slight 
drop in channel slope, and backwater effects from Lake Ontario, all of which will mute the 
calculation of channel velocity, shear stress, and stream power. 
 
The next step in systems approach has been to determine measurable change within a breakdown 
of system reaches.  This analysis has been performed using historical air photo records. 
Historical air photos have been used to measure plan form change.  Rates of lateral migration, 
down valley migration, channel widening, reach lengths, and resultant sinuosity ratios have been 
determined.  This exercise establishes overall change and rates of change from the available time 
steps between photos.  A direct advantage of this technique is that it can be applied to specific 
locations of interest, such as the development properties identified in this study. Air photos were 
available from six historical time steps: 1954, 1977, 1986, 1990, 1993, and 2001.  Ten reaches 
have been established based on major boundaries of fixed bridge crossing locations.  These 
reaches agree with those used previously in the Rehabilitation Study.  Detailed measurements 
have been taken from the available photos for each reach. Due to the level of channelization in 
recent decades measurable changes are not evident in all reaches. The results of this exercise are 
summarized in Table 5.1.  
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TABLE 5.1 
COOKSVILLE CREEK – GEOMORPHIC REACH ANALYSIS  

Channel 
Length  

Average  
Width  Reach Year 

(m) (ft) 
Sinuosity 

(m) (ft) 
Migration Rates/Notes 

Lake Ontario to 1954 1498 4913 1.24 6.9 22.6 >channelized in the 1970's below Lakeshore 
Atwater Avenue 1977 1318 4323 1.09 15.2 49.9 >channelized in the 1980's above Lakeshore 
  1986 1303 4273 1.07 16.4 53.8 >no major planform change has occurred 
  1990 1282 4204 1.06 16.4 53.8       
  1993 1271 4168 1.05 16.4 53.8       
  2001 1265 4149 1.05 16.4 53.8         
Atwater Ave. to QEW  1954 1684 5523 1.24 6.5 21.3 >hardening of banks visible in 1954   
  1977 1502 4926 1.11 8.1 26.7 >no major planform change has occurred 
  1986 1482 4860 1.09 10 32.8       
  1990 1480 4854 1.08 10.1 33.13       
  1993 1478 4847 1.07 10.1 33.13       
  2001 1473 4831 1.08 10.1 33.13         
QEW to Dundas St. 1954 2302 7550 1.14 5.1 16.73 >1954 - 2001 lateral migration = 0.024 m/yr 
  1977 2280 7478 1.12 6.8 22.3 >1954 - 2001 down valley migration = 0.06 m/yr 
  1986 2244 7360 1.09 7.3 23.9       
  1990 2236 7334 1.09 9.6 31.5       
  1993 2232 7320 1.07 8.75 28.7       
  2001 N/A  N/A too vegetated          
Dundas St. to 1954 1783 5848 1.19 4.5 14.76 >1954 - 1977 lateral migration = 0.74 m/yr 
Central Parkway 1977 1696 5563 1.13 4.6 15.1 >1954 - 2001 lateral migration = 0.12 m/yr 
  1986 1624 5326 1.08 5.1 16.73 >1977 - 2001 lateral migration = 0.05 m/yr 
  1990 1595 5321 1.06 5.4 17.71       
  1993 1590 5215 1.06 5.42        
  2001 N/A  N/A too vegetated          
Central Parkway to 1954 732 2401 1.16 5.9 19.35 >channelized after 1954     
Miss. Valley Blvd. 1977 583 1912 1.03 6.5 21.32       
  1986 543 1781 1.03 6.9 22.63       
  1990 526 1725 1.02 6.9 22.63       
  1993 534 1751 1.03 7.09 23.25       
  2001 531 1741 1.03 7.29 23.91         
Miss. Valley Blvd. 1954 689 2259 1.1 1.1 3.61 >1977 - 1993 lateral migration = 0.08 m/yr 
to Mutual Rd.  1977 650 2132 1.09 2.2 7.21 >1977 - 2001 lateral migration = 0.34 m/yr 
  1986 620 2033 1.08 3.7 12.14 >1993 - 2001 lateral migration = 0.36 m/yr 
  1990 620 2033 1.08 5.5 18.04 >channelized after 1993    
  1993 626 2053 1.08 5.56 18.24       
  2001 623 2043 1.08 5.55 18.20         
Mutual Rd Ped 
bridge  

1954 1050 3444 1.08 4.9 16.07 >Highway 403 built after 1977   
to Hwy 403 1977 1036 3398 1.07 5.4 17.71       
  1986 1032 3384 1.06 6.6 21.65       
  1990 1032 3384 1.06 6.6 21.65       
  1993 1035 3394 1.05 6.65 21.81       
  2001 1040 3411 1.05 6.71 22.01         
Hwy 403 to Eglinton 1954 1394 4572 1.22 6.2 20.34 >1954 -1977 minor lateral migration   
  1977 1285 4214 1.12 6.23 20.43 >1954 - 1977 down valley migration  = 0.23 m/yr 
  1986 986 3234 1.03 7.8 25.58 >1993 - 2001 no change, channelized   
  1990 986 3234 1.03 9.2 30.18       
  1993 986 3234 1.03 9.2 30.18       
  2001 986 3234 1.03 9.2 30.18         
Eglinton to Bristol 1954 1485 4870 1.13 4.75 15.58 >channelized after 1977     
  1977 1469 4818 1.13 4.29 14.07       
  1993 1253 4109 1.04 3.2 10.49       
  2001 1259 4129 1.04 3.2 10.49         
Bristol to Matheson 1954 1176 3857 1.28 3.17 10.40 >1954 - 1977 lateral migration rate = 0.016 m/yr 
  1977 1184 3883 1.28 3.09 10.13 >1954-1977 down valley migration = 0.22 m/yr 
  1993 924 3030 1.02 2.75 9.02 >similar planform 1954 - 1977   
  2001 921 3021 1.02 2.8 9.18 >channelized after 1977     
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General observations include the trend in decreased channel length and resultant decreased 
sinuosity over the available historical record.  A general increase in channel width is also 
evident. These trends are not unexpected and are due largely to the extent of channelization that 
has been constructed within recent decades.  Channelization has straightened the channel in 
many locations to maximize land use practices.  Widening of the active channel has been done to 
increase capacity for both frequent and infrequent peak flows. 
 
 5.3 Belt Width Assessment 
 
Belt width assessment is identified within current Provincial guidelines as a tool for constraint 
analysis.  The intent of belt width assessment is to identify the long term limits of natural 
meander migration, as centred down the valley occupied by a watercourse.  Belt width 
assessment is a technique that has widespread applicability in undeveloped areas. Unfortunately, 
this is not the case in urban areas that have experienced progressive increases in imperviousness 
with resultant changes to flow regime and channel response.  Additional modifiers such as build 
out of roads, bridges, and other infrastructure, and implementation of capital projects for flood 
and erosion control, strongly modify any identifiable belt width.  The historical air photo record 
confirms the rapid rate of urbanization in the Cooksville Creek watershed.  As a result, the only 
area with sufficient representation of historical belt width is in the upper headwater areas that 
have, nonetheless, eventually been channelized.  The net effect of urbanization and extensive 
channelization has resulted essentially in a ‘structural’ belt width for the system.  This condition 
provides no predictive power to establish what would be considered an ultimate condition 
natural corridor based on belt width. 
 
Alternatively, belt width approaches, based on empirical functions or multipliers of known 
bankfull width, as noted in Provincial guidelines, have been considered.  The dilemma again for 
Cooksville Creek is that the degree of flood and erosion control channelization produces 
artificial bankfull widths that are not true natural channel widths.  In addition, the few locations 
that have not been extensively channelized are in various stages of adjustment, so that stable 
bankfull conditions are not directly observable in the field.  As a result, neither the empirical 
function nor multiplier approach is applicable for Cooksville Creek.    
 
The net result for the Cooksville Creek system is that a quantitative belt width assessment is not 
appropriate under current or expected conditions. 
 
 5.4 Recession Rates 
 
Beyond belt width assessment, it is considered appropriate to investigate recession rates for 
setback or corridor analysis. Ministry of Natural Resources guidelines suggest that a minimum of 
25 years of measurable data is needed to determine accurate long term recession rates.  Detailed 
historical air photo analysis found only eight locations with sufficient historical data to determine 
the recession rate for two periods of 24 years and 47 years, as noted previously in Table 5.1.  
These periods are within the intent of MNR guidelines.  These sites are all within sections of 
bedrock influence.  It should be noted that channelized sections above Highway 403 are not 
necessarily within areas of bedrock exposure and due to the history of channelization, long term 
recession rates were not measurable for headwater areas.  Based on the available eight locations, 
the long term average annual recession rate, for all sites, was measured to be 0.22 m/year 
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(8.5 inches/year) with a range from 0.02 to 0.74 m/year (0.8 – 29 inches/year).  Down valley 
migration rates are identified to vary from 0.06 m/yr to 0.74 m/yr (2.4 – 29 inches/year).  Given 
this range, it is likely that the measured rates above the average are related to episodic major 
storm events, not the constant slow weathering of channel bedrock. Overall, it is considered fair 
to conclude, that rates will trend toward the average over the longer term.  It should be noted, 
however, that the locations generally providing the highest rates of recession are reaches of 
channel that were in a natural condition, north of Central Parkway, prior to the headwater build 
out of the watershed between the 1960’s and the present.  Virtually all of these areas 
subsequently had some form of erosion control installed as of the late 1980’s and early 1990’s.  
Nonetheless the reach of channel, above Mutual Rd., with the second highest rate of historical 
recession had notable failure of erosion protection works within 10 years of installation.  This 
example demonstrates how erosion continues to attack the channel despite efforts to control 
erosion processes. 
 
To check the analysis of long term recession rates an updating and assessment of existing erosion 
monitoring stations has been completed.  Parish Geomorphic Ltd. has maintained three bedrock 
monitoring stations on Cooksville Creek since 1998.  These stations  have been inventoried on an 
annual basis and were re- inventoried as part of this study to collect current field data.  
Monitoring analysis is undertaken through a comparison of scaled cross section measurements. 
Quantitative comparisons can be made between years and between stations.  The Figures 
provided in Appendix G summarize the results of four years of monitoring at each of the 
stations.   
 
The most significant changes are evident at stations CC01 and CC03. Station CC01 is modestly 
aggradational over the time series. Station CC03 is seen to be degradational with both bed 
lowering and bank erosion.  A comparison was also done between the start and end of the 
monitoring periods, for each of stations CC01 and CC03, to determine the differences in active 
channel geometry. Table 5.2 summarizes these results.  
 

TABLE 5.2 
BEDROCK MONITORING – ACTIVE CHANNEL GEOMETRY SUMMARY 

Bedrock Monitoring Site CC01 – d/s of upper Mississauga Valley Blvd.  

 Nov. 98 May 02 Difference Monthly ?  Annual ? 

area (m2) 2.127 1.870 0.256 0.009 0.106 

hydraulic radius (m) 0.484 0.380 0.105 0.004 0.043 

top width (m) 2.145 2.011 0.134 0.005 0.056 

wetted perimeter (m) 4.390 4.924 -0.533 -0.018 -0.221 

max. depth (m) 1.417 1.422 -0.005 0.000 -0.002 

mean depth (m) 0.992 0.930 0.061 0.002 0.025 

Bedrock Monitoring Site CC03 – west of the end of Aqua Drive 

 Nov. 98 May 02 Difference Monthly ?  Annual ? 

area (m2) 2.034 2.241 -0.206 -0.007 -0.085 

hydraulic radius (m) 0.355 0.397 -0.042 -0.001 -0.017 

top width (m) 1.530 1.660 -0.130 -0.004 -0.054 

wetted perimeter (m) 5.651 5.734 -0.084 -0.003 -0.035 

max. depth (m) 1.763 1.851 -0.088 -0.003 -0.036 

mean depth (m) 1.312 1.464 -0.152 -0.005 -0.063 
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Station CC01 shows the effect of transient bed load accumulation in a large bed form bar on the 
right channel bank. In addition, this station shows a decrease in channel area but an increase in 
wetted perimeter due to the roughness and size of substrate. Station CC03 shows increases for all 
measures of channel geometry. The measured recession rate, at this station, over the four year 
monitoring period is 0.054 m/year (2 inches/year). This period is too short to translate into 
accurate long term projections, but it does demonstrate the net effect of ongoing erosion. 
 
The results of recession rate analysis show a clear picture of the dynamics of the Cooksville 
Creek system.  Given however that long term rates are determined by measurement only on the 
outside of a meander bend, they do not always lend themselves to corridor setbacks that need to 
be established on both sides of the creek.  In addition, the artificial changes to the creek through 
channelization do not always allow accurate air photo measurement of natural widening rates.  In 
turn, erosion monitoring stations can be used to show channel widening detail, but the existing 
period of record is too short at this time.  Nonetheless, further discussion and consideration of 
recession rates can still be integrated into the technical and policy approaches to corridor 
analysis.  
 
 5.5 Technical Corridor Approach 
 
Detailed modelling has been used to test corridor limits using stability threshold conditions.  This 
effort determines a corridor reflecting the physical width of the ultimate stable channel under 
future effective flows.  The detailed modelling is based on a working theory of channel evolution 
for Cooksville Creek.  
 
The theoretical channel evolution model is described as follows. Comparison of Cooksville 
Creek to alluvial and semi-alluvial channels is not appropriate in the near term.  Erosion 
processes will reflect bedrock control and bedrock weathering in the foreseeable future.  Given 
enough time, however, the increase in channel capacity and sediment supply will cross a 
threshold, where sediment based channel rebuilding will likely occur.  
 
The channel will progress under two mechanisms in the near to mid term.  Firstly it will continue 
to incise and develop a gorge like morphology in response to bedrock weathering.  This is clear, 
based on the rates of incision reported in the previous Rehabilitation Study.  In turn, as the 
channel also widens it will attempt to meander and outflank existing erosion protection to 
decrease slope and energy.  Sediment generation, supply, and transport will all increase in a 
downstream direction.  Concurrently, the remaining headwater areas of the watershed will build 
out, and active channel flow rates would modestly increase without comprehensive stormwater 
management focussed at the frequent flow regime.  This creates the primary consideration for 
model input, namely a targeted 10% increase in active channel flow above the flow rates 
determined in the previous Rehabilitation Study.   
 
Given enough time and space, the hydraulic geometry of the creek will attempt to rebuild a 
stable compound cross section within a larger riparian corridor.  The increased sediment supply 
will become aggradational as it rebuilds a nested active channel in the recovery phase.  This will 
include both a rebuilding of the bankfull or active channel width and a rebuilding of the channel 
bed after stages of previous incision.  The second important modelling variable assumes that the 
rebuilding process of the bankfull boundaries and riparian corridor will be done with finer 



        
April 2003 36 101127 – Final Report 

sediment, (i.e. shale and limestone weathered into fine aggregate and parent mineral material, or 
catchment related sediment from urban runoff).  Harder shale fragments and limestone gravel, 
cobble, and boulder bedload material will form a measured amount of new subpavement and bed 
armouring.  This will be seen in imbricated bed form riffles, point bars, and in spots as a veneer 
over bedrock.  Therefore, modelling assumes two elements in this regard.  Firstly, that future 
in-channel substrate gradation is based on the denser material fraction of parent geology and not 
the dominance of soft shale as currently observed.  This in turn dictates the methods for 
threshold tractive force and threshold velocity analysis for future stability.  The added 
component of this assumption is that there will be an upward shift in the size of D50 and D84 
material, as a lateral gradation to finer material occurs for bank and riparian rebuilding but 
coarser material remains in and on the channel bed.  The D100 will remain the same because it 
defines the maximum size available from parent geology whether past, present, or future.  
 
The next modelling assumption is based on channel profile.  Even though the channel will 
attempt to lower its slope through meandering and headcutting, changes will be offset by the 
gradual implementation of new erosion control projects, and maintenance of past projects, that 
attempt to fix in place the plan form of the channel.  Likewise, the creek flows through a series 
of fixed invert controls at hardened road bridge crossings, that also limit plan form adjustments. 
Notwithstanding these observations, the noted recovery of the channel through sediment 
transport and aggradation will attempt to rebuild the channel bed to equilibrium conditions. As a 
result, modelling assumes similar or slightly deeper maximum depth and similar profile 
conditions as existing. 
 
Next, even though future active channel flows will likely increase, channel low flows will likely 
remain similar to existing.  Low flow yield is dictated by baseflow cont ribution spread out over 
the existing sewershed draining to the creek, in lieu of extensive natural recharge and discharge 
function.  As a result, the relative low flow geometry, as presently observed within the banks of 
the active channel, will be maintained as a surrogate for future conditions modelling.  
 
Figure 5.1 is a schematic representation from Simon 1989, in F.I.S.R.W.G. 1998, of the channel 
evolution process described in the foregoing, as it might apply to a typical Cooksville Creek 
cross section. 



        
April 2003 37 101127 – Final Report 

 
Figure 5.1:  Channel Evolution Model 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In summary, the following key input variable assumptions have been used in the ultimate 
conditions setback modelling. 
 
• 10% increase in active channel flows 
• stability thresholds are based on hard shale and limestone fractions 
• an upward shift in D50 and D84 substrate sizes will occur 
• channel slope will be similar to existing conditions 
• channel capacity maximum depth  will be similar or slightly greater than existing conditions 
• low flow geometry will be similar to existing conditions   
 
Given the channel evolution scenario and modelling assumptions discussed in the foregoing, the 
modelling exercise proceeded as follows.  Five critical locations were chosen to coincide with 
potential development sites, and as being representative of larger sub-reaches of the system.  
Existing conditions cross-sections, modified Wolman pebble counts, and channel profiles were 
field surveyed at a representative riffle for each location.  Despite the general bedrock control 
conditions, riffle bed forms were observable at each site and thus selected as appropriate for 
analysis.  Field data was input into the GEO-X model to calibrate effective channel flow rates, as 
determined in the previous Rehabilitation Study, against stage level. In turn, related hydraulic 
geometry data was generated and erosion diagnostics and stability conditions were determined 
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for existing conditions. The results of this step showed that all inventoried locations are 
significantly unstable under existing conditions of effective or bankfull flow.  The net result of 
frequent flow events will thus be a variable amount of bank and bed erosion as the channel 
continues to erode and adjust.    
 
Modelling proceeded with iterative adjustments to both cross section geometry and substrate 
gradation, based on the input criteria discussed in the foregoing, to determine equilibrium 
stability for ultimate conditions.  Adjustments were calibrated to equate to the respective 10% 
increase in active channel flow rates for each cross section.  Substrate gradation was shifted 
down one ordinal to increase size for the D15-D50 range, while the new D84 was adjusted to be the 
mean of the D50 and D100. Channel capacity maximum depth was modestly increased and slope 
was maintained, and low flow geometry was mimicked under future conditions.  A clear pattern 
of hydraulic geometry adjustment occurred as the exercise proceeded.  Existing top of bank or 
channel capacity boundaries were progressively widened while riparian grade was lowered to 
cause an increase in the top width and wetted perimeter of the active channel.  This in turn would 
lower the hydraulic radius and mean depth, which would then progressively reduce shear and 
velocity thresholds. The shape of the ultimate cross section therefore resulted in a connection of 
active flows to a nested riparian floodplain corridor, necessary for energy dissipation.   
 
The detailed results of the modelling exercise, for both existing and ultimate conditions, are 
found in Appendix G.  Table 5.3 presents a comprehensive summary of the results with final 
corridor width highlighted. 
 

TABLE 5.3 
TECHNICAL CORRIDOR, MODELING RESULTS SUMMARY (METRIC) 

  
Upstream of 
Lakeshore  Upstream of QEW  Downstream of King St. Upstream of 

Burnhamthorpe  
Downstream of 

Matheson 

  Existing Ultimate Existing Ultimate Existing Ultimate  Existing Ultimate Existing Ultimate 

flow (m3/s) 28.3 32.0 26.1 29.0 26.1 29.0 19.2 22.0 12.3 14.0 

area (m2) 13.76 29.76 8.48 19.22 12.61 19.10 7.93 12.00 7.27 7.96 

hydraulic radius (m) 0.72 0.37 0.59 0.37 0.67 0.53 0.66 0.59 0.62 0.66 

mean depth (m) 0.73 0.37 0.61 0.37 0.69 0.54 0.72 0.59 0.64 0.68 

velocity (m/s) 2.09 1.08 3.12 1.58 2.08 1.54 2.44 1.91 1.70 1.78 

shear stress (kg/m2) 7.48 3.80 25.38 15.65 9.90 7.90 15.87 14.18 3.29 3.49 
stream power (watts 
m) 153.0 40.2 776.6 242.7 201.6 119.5 379.6 265.9 54.8 60.8 

bankfull top width 
(m) 18.87 81.19 13.87 52.34 18.33 35.61 10.99 20.21 11.30 11.66 

corridor top width (m) 24.0 85.9 15.4 58.7 23.0 39.2 12.3 29.3 15.4 15.4 
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TABLE 5.3(a) 
TECHNICAL CORRIDOR, MODELING RESULTS SUMMARY (IMPERIAL) 

  
Upstream of 
Lakeshore  Upstream of QEW  Downstream of King St. Upstream of 

Burnhamthorpe  
Downstream of 

Matheson 

  Existing Ultimate Existing Ultimate Existing Ultimate  Existing Ultimate Existing Ultimate 

flow (ft 3/s)  999 1130 922 1024 922 1024 678 777 434 494 

area (ft2) 148.10 320.32 91.27 206.87 135.73 205.58 85.35 129.16 78.25 85.67 

hydraulic radius (ft) 2.36 1.21 1.94 1.21 2.20 1.74 2.17 1.94 2.03 2.17 

mean depth (ft) 2.39 1.21 2.00 1.21 2.26 1.77 2.36 1.94 2.10 2.23 

velocity (ft/s) 6.86 3.54 10.24 5.18 6.82 5.05 8.01 6.27 5.58 5.84 

shear stress (lb/in2) 1.53 0.78 5.19 3.20 2.02 1.62 3.25 2.90 0.67 0.71 

stream power (hp.ft) 0.67 0.18 3.41 1.07 0.89 0.53 1.67 1.17 0.24 0.27 

bankfull top width (ft) 61.91 266.37 45.50 171.72 60.14 116.83 36.06 66.30 37.08 38.25 

corridor top width (ft) 78.74 284.82 50.52 192.58 75.46 128.61 40.35 96.13 50.52 50.52 

 
Modelling results show the relative decreases in mean depth and hydraulic radius.  These in turn 
drive channel velocities, shear stress, and stream power down to threshold levels, as matched to 
relative substrate gradations for each sub-reach.  Active channel top widths are clearly increased 
and the resultant overall channel capacity top widths also increase.  The net result of modelling is 
a channel capacity or corridor top width measurement that defines the technical approach to 
determining corridor size for floodplain planning purposes.  A qualitative comparison can be 
made in the upstream to downstream trend between the technical corridor results and the 
previously discussed watershed erosion characterization.  The smaller to larger corridor widths 
generally match the lower to higher, upstream to downstream, regression relationship in channel 
velocity, shear stress, and stream power.  Notwithstanding this comparison, it should be 
recognized that the modelling for only five specific locations does not show a sufficiently clear 
pattern in erosion diagnostics, however, does agree with the scatter observed in the previous 
trend analysis using approximately 300 data points.  
 
It is apparent that a similar approach would provide great benefit to the design phase of future 
erosion control projects due to the integration between hydraulic geometry, erosion diagnostics, 
and stability thresholds.  Likewise, analysis of existing channel size and erosion control works 
could also be undertaken using the same techniques.  A watershed wide analysis and design 
program could be instituted using this consistent modelling approach.    
 
 5.6 Maintenance and Policy Corridor Approach  
 
The maintenance corridor approach attempts to blend technical issues with the realities of future 
capital spending and easement requirements, and the primary intent of existing guidelines and 
policy.  Even though modeling has suggested relatively large corridor widths are needed for 
natural channel evolution, it is known that the City of Mississauga will continue to implement 
capital projects based on the established concepts of the previous Rehabilitation Study.  In this 
regard the focus of these projects is to deal with ongoing channel bank erosion and sediment load 
maintenance issues, from the City’s perspective.  Cumulative projects over many years of 
implementation will have cause and effect changes to the creek system.  Net results will not be 
easy to predict.  Nonetheless, the clear fact that projects and maintenance will continue to occur 
does mean that the creek system will be constantly managed within a somewhat measurable 
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corridor.  Of specific importance within this corridor will be the City’s establishment of both 
construction easements in the short term and maintenance easements in the long term.  
 
A review of CVC Watercourse and Valley Land Protection Policies (1992) criteria and the MNR 
Technical Guide, River and Stream Systems: Erosion Hazard Limit (2003) document reveals that 
“evidence of active erosion” for “soft rock” systems has a recommended horizontal toe erosion 
allowance of 5 m (16.4 ft).  Conversely, the overall maximum criteria setback for toe erosion is 
considered to be 15 m (49.2 ft) for cohesionless soils. Based on discussion provided above, the 
100 year erosion allowance using the average annual recession rate, for all measurable sites on 
Cooksville Creek, would be 22 m (72.2 ft).  This value clearly exceeds both CVC and Provincial 
criteria for soft rock systems.  Additional slope stability setbacks are also required where the toe 
erosion allowance reaches the valley wall, or when channel bank heights reach and exceed 2 m 
(6.6 ft).  Recognizing the disparity between criteria and the reality of erosion dynamics on the 
creek, the CVC has implemented erosion allowances based on the criteria for cohesionless soils. 
The process of progressive weathering of the dominant shale material is best reflected as active 
erosion of cohesionless soils.  As a result, a shift in policy interpretation from soft rock to 
cohesionless soils is considered appropriate for the geology and dynamics of the system. 
Additionally, the stable slope allowance should also be considered for revision from 1.4:1 for 
bedrock, to a conservative 3:1 reflection of highly weathered cohesionless shale.  This results in 
a recommended shift from a 5 m (26.4 ft) erosion allowance to a 15 m (49.2 ft) erosion 
allowance, and a minimum 6 m stable slope allowance for 2 m (6.6 ft) high banks.  The 15 m 
(49.2 ft) erosion allowance thus respects some consideration of measured recession rates as noted 
above, and will also be considered and incorporated into the maintenance corridor discussion 
provided below.   
 
The technical requirements for easement creation and sizing are iterative.  There is no fixed set 
of guidelines that the City applies to determine minimum or maximum easement widths.  The 
process depends on landowner cooperation and negotiation, connectivity upstream and 
downstream, point of access issues, grades and slopes, vegetation, construction equipment sizing, 
and the geometry of both the existing creek channel and the designed channel for new projects. 
Notwithstanding these points, there is one applicable guideline from the MNR and one policy 
component from the CVC which both speak to maintenance corridors.  The MNR Technical 
Guide, River and Stream Systems: Erosion Hazard Limit (2003) document suggests a minimum 
“erosion access allowance” of 6 m (19.7 ft) to provide a safety zone for people and vehicles to 
enter and exit during possible emergency situations.  This allowance is in addition to the “toe 
erosion allowance” determination, as discussed above.  Coinc identally, this allowance also 
equals the recommended 6 m (19.7 ft) minimum allowance for slope stability of a 2 m (6.6 ft) 
high bank.  The CVC’s Watercourse and Valley Land Protection Policies (1992) similarly speak 
to a 5 m (16.4 ft) “Development Setback Component”.  Depending on the nature of certain 
development types this setback is also added to the erosion and slope stability allowances. It is 
arguable that either of these figures may be too low for certain types of construction equipment 
access and activity, so additional setback distance may still be required. To partly address this, 
the greater of the two [i.e. the Provincial guideline of 6 m (19.7 ft)] should be used as a 
minimum. To more completely address this, additional criteria is required. An appropriate 
approach is to incorporate the recommended erosion allowance criteria of 15 m (49.2 ft), 
discussed above, as the additional minimum setback for channel maintenance. Doing this would 
recognize a combination of factors.  Firstly, existing policy already has existing erosion 
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standards written in.  Secondly, 15 m (49.2 ft) is deemed adequate for both ingress and egress of 
construction equipment.  Thirdly, given that development may be allowed to occur beyond the 
toe erosion allowance it is unlikely that the City would allow the entire allowance to be eroded 
away before they take intervening action with construction or maintenance of capital works.   
This is especially true if in fact the erosion allowance is a component of dedicated public lands 
from new development, or conversely a dedicated easement within existing development.  To 
complete the maintenance corridor approach the Provincial 6 m (19.7 ft) erosion access 
allowance should be added to the 15 m (49.2 ft) as a simple factor of safety, and as an access 
buffer should major erosion accelerate the retreat of one side of a channel and create an 
emergency access issue.  The maintenance corridor approach thus results in a combination of 
15 m (49.2 ft) and 6 m (19.7 ft) to equal a total setback of 21 m (68.9 ft).  Coincidentally, this 
figure is essentially the same as the system wide long term average annual recession rate times 
100 years, equal to 22 m (72.2 ft).  A good level of agreement in this regard adds support to the 
recommended setback. The  resultant setback thus defines the potential City easement on either 
side of the creek, and two times the setback is added to the active channel width at any given 
location to create a total maintenance and policy corridor width.  
 
 5.7 Implementation 
 
Based on the discussion highlighted in the foregoing, it becomes clear that a synthesis of many 
factors is needed to establish appropriate sub-reach setback corridors to address channel erosion 
along Cooksville Creek. Analysis has resulted in two primary approaches to define a 
comprehensive corridor. The first approach is a modeling based allowance for natural erosion. 
The second approach is a maintenance corridor allowance based on a combination of policy 
criteria and future construction, maintenance, and easement requirements. In turn, these 
allowances are determined on a sub-reach basis to reflect variability in the system. As a result, a 
simple comparative analysis of the two primary approaches can show which is more 
conservative and thus, based on constraint planning principles, will be deemed to govern for the 
respective sub-reach. Figure 5.2 presents an example comparison of the two primary corridor 
options as applied to the reach upstream of the QEW Highway. 
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Figure 5.2:  Corridor Analysis Comparisons for the Reach Upstream of the QEW 
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Table 5.4 provides a summary of the two primary corridor approaches and the determination of 
the final corridor results for each sub-reach. 
 

TABLE 5.4 
SUMMARY OF CORRIDOR ANALYSIS AND FINAL CORRIDOR RESULTS  
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existing bankfull   
top width (m)/ft in brackets 

18.9 
(61.99) 

13.9 
(45.59) 

18.3 
(60.02) 

11.0 
(36.08) 

11.3 
(37.06) 

EX
IS

TI
N

G
 

existing top of channel  
corridor width (m)/ft in brackets 

24.0 
(78.72) 

15.4 
(50.51) 

23.0 
(75.44) 

12.3 
(40.34) 

15.4 
(50.51) 

ultimate bankfull   
top width (m)/ft in brackets 

81.2 
(266.34) 

52.3 
(171.54) 

35.6 
(116.77) 

20.1 
(65.93) 

11.7 
(38.38) 

OPTION 1: 
TECHNICAL 
CORRIDOR 

U
L

T
IM

A
T

E
 

ultimate top of channel  
corridor width for Option 1 (m)/ft in 
brackets 

85.9 
(281.75) 

58.7 
(192.54) 

39.2 
(128.58) 

29.3 
(96.10) 

15.4 
(50.51) 

 

existing top of channel   
capacity width (m)/ft in brackets 

24.0 
(78.72) 

15.4 
(50.51) 

23.0 
(75.44) 

12.3 
(40.34) 

15.4 
(50.51) 

left bank  
setback (m)/ft in brackets 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

right bank  
setback (m)/ft in brackets 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

+ 21 
(68.88) 

  Equals 
ultimate top of channel  
corridor width for Option 2 (m)/ft in 
brackets 

66 
(216.48) 

57.4 
(188.27) 

65 
(213.20) 

54.3 
(178.10) 

57.4 
(188.27) 

OPTION 2: 
MAINTENANCE 
AND POLICY 
CORRIDOR 

       

FINAL CORRIDOR (m)/ft in brackets 
= > of OPTION 1 or OPTION 2 

85.9 
(281.75) 

58.7 
(192.54) 

65 
(213.20) 

54.3 
(178.10) 

57.4 
(188.27) 

 
Figure 5.3 shows a scaled comparison between the existing CVC and MNR Policy setbacks, and 
the proposed minimum and maximum corridor limits presented in Table 5.4. 
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Figure 5.3: Comparison of Policy Setbacks and Proposed Corridor Limits 
 

 
 
Any setback consideration for new development that falls below the recommended corridor size 
limits in this study could have several financial implications. Encroachment within an area 
identified to have ongoing erosion issues will presumably require capital spending for eventual 
erosion protection. This will be especially true if erosion activity also falls within dedicated 
public lands. The City of Mississauga will be obligated to intervene, potentially ahead of the 
time horizons for recommended works from the Cooksville Creek Rehabilitation Study. The 
nature of this erosion protection may or may not agree with the recommendations of the 
Rehabilitation Study. Given the nature of the new land use and the amount of encroachment, 
there may be a need to revise the scope of the works. If erosion is allowed to advance on to 
private lands, financial implications would be compounded through direct economic loss of land 
value and potentially due to impact on structures.  There would also be a resultant decrease in the 
cost to benefit ratio for eventual protection works. Lands under private ownership would also be 
devalued in terms of market value assessment and municipal tax revenue. There would of course 
also be a socioeconomic loss in terms of reduced public recreational use due to the adverse loss 
of dedicated lands. 
 
Given the above considerations, it is recommended that the agencies strive to proactively protect 
the recommended corridor limits.  If these corridors are protected, and the recommendations of 
the Cooksville Creek Rehabilitation Study continue to be implemented, a reasonable overall 
management program, from a geomorphic perspective, will be provided.  In turn, private 
development will be protected in the long term with limited additional financial risk to the City 
of Mississauga. 
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Based on the determination of the Final Corridor limits, erosion based constraint lines have been 
established for floodplain planning.  These limits for the purpose of this assessment have been 
centred on the existing alignment of the watercourse, to reflect the current and future plan form, 
which will be relatively fixed in place due to land use constraints, capital works, and City 
easements.  Given the analysis and results presented here, due consideration within existing CVC 
policy and City of Mississauga implementation of land use planning and capital works, is also 
recommended.  Hazard land setbacks and land use designations will need to be revisited within 
current practices.  The corridor limits identified in Table 5.4 are not currently reflected through 
delivery of CVC policy, nor do they have status in City of Mississauga planning documents; 
CVC and the City of Mississauga will have to review the foregoing in the context of current 
implementation procedures. 
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6. HYDRAULIC MODELLING  
 

6.1 Background 
 
The Cooksville Creek has been extensively modelled under previous study; the HEC-2 model 
produced for the FRS has formed the platform for all hydraulic analysis in this study, including 
the assessment of structural, development and policy alternatives to reflect the development 
constraints and opportunities for the potential development sites in Cooksville Creek.  Each of 
the foregoing has also been assessed on the basis of various flow conditions. 
 
Municipal Data Collection has defined the potential development locations or sites (ref. Dwg. 1).   
 
The existing hydraulic model (HEC-2) has been updated in order to allow for the detailed 
assessment of each management approach for each site, individually and in combination.  This 
has involved adding cross-sections in strategic locations, as well as introducing various hydraulic 
improvements as considered by the FRS. 
 
 6.2 Hydraulic model Updates and Issues 
 
The existing hydraulic model (HEC-2) has been updated to reflect current topographic mapping 
compiled since the model was originally created. Modifications have been made using 
RiverCADTM technology; this process is described in more detail in Section 6.3. 
 
Due to these modifications, (mostly to overbank geometry), the computed flood elevations for 
existing conditions using RiverCADTM differ somewhat from those generated by the FRS 
Cooksville Creek HEC-2 model.  It should be stressed that the SPA study objectives are not to 
re-map the floodplain, but rather to assess flood impacts of alternative management approaches 
on potentially developable lands.  Future applicants in these areas will need to conduct detailed 
floodplain mapping as set out herein (ref. Appendix I for detailed floodplain mapping standards). 
 
A list of all cross-section locations and computed flood elevations, is reported in Appendix F.  
Program input data for existing conditions are attached as Appendix E and digital copies of input 
and output data for all conditions and options have been separately submitted on CD-ROM. 
 
  6.2.1 Spill Analysis 
 
There are several locations within the Cooksville Creek corridor where spills would occur during 
the Regional flood.  The RiverCADTM computer model has the capability to consider lost 
discharge at spill zones using several methods of describing the spill mechanics to the model. For 
Cooksville Creek spill analysis, the Diversion Rating Curve method has been used to define the 
relationship between the computed flood elevation and the amount of spill discharge at a specific 
water surface elevation at the spill location.  The Diversion Rating Curve is developed by 
inspecting the local topography of the spill area, and identifying a suitably oriented cross section 
that is the effective control section for conveying lost discharge out of the spill zone.  A table of 
discharge rates and corresponding water surface elevations is then computed for this control 
section, and this table is used by the model to determine the amount of flow leaving the main 
channel. 
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The lost flow may be returned to the system at a downstream location, or may be assumed to be 
lost from the watershed.  In the case of Cooksville Creek, it has been assumed that the lost 
discharge is returned to the watershed downstream of the spill location consistent with the 
approach used in the FRS. 
 
This method of spill analysis differs from that used for the Flood Remediation Study, which 
integrates the spill zone into the associated cross-section by orienting one extreme of the cross-
section at an angle to the rest of the cross-section, in effect treating this end section as the spill 
zone.  The current method of spill analysis is an accepted method within the framework of the 
HEC-2/RiverCAD hydraulic models used in this study. 
 
 6.3 RiverCAD TM Integration 
 
Due to the extensive need to examine numerous floodplain management options, as well as the 
requirement to present this information to the public spatially, the Consultant Team has adopted 
the use of a technology (RiverCADTM) which automatically delineates floodplains through a 
graphical interface between the HEC-2 (hydraulic model) and AutoCADTM (graphics, digital 
terrain model).  In addition, since floodplain management relates to risk, and risk is a function of 
both the depth and velocity of flood waters, the RiverCADTM technology can provide a graphical 
image defining various gradations of flooding risk (i.e. depth and velocity).   
 
The following procedure generally outlines how this interface has been developed and 
incorporated for use in this study.  The three dimensional contour mapping and planimetric plans 
have been supplied by the City of Mississauga in MicroStationTM format (dated 2000 and 2001).  
These have been converted to AutoCADTM 2002.  The existing flood risk mapping for 
Cooksville Creek has been provided in a .tif format also supplied by the City of Mississauga, in 
order to co-ordinate and orient the placement of hydraulic cross-sections.  This information has 
been used to “trace” the sections onto the current three-dimensional mapping which is ultimately 
used as the base map for RiverCADTM.  The existing HEC-2 model produced by EWRG as part 
of the FRS has subsequently been imported into RiverCADTM and checked for errors.  The 
mapping was then imported into RiverCADTM and the cross-sections were “linked” to the 
mapping, in order to replicate the orientation within the HEC-2 modelling and current floodline 
mapping, as close as possible.   
 
Once the HEC-2 model and mapping were linked, each cross-section could be viewed 
graphically in grid form and any necessary revisions to the sections would automatically update 
the hydraulic model on-line; these could include:  buildings, revetments, etc.  All original ground 
sections reflect the current digital terrain model (i.e. three-dimensional mapping) from the City.  
All hydraulic bridge structures were defined on the basis of the current HEC-2 model from the 
FRS.  The FRS HEC-2 model was also used to extract channel configurations for each 
cross-section (i.e. below water line information).  These channel points were merged through 
RiverCADTM and inserted into each of the newly created cross-sections.  Flow lengths between 
sections were generally not consistent between the FRS HEC-2 model and that which was 
depicted on the current floodline mapping hence flow lengths were revised using the base map 
and the RiverCADTM technology. 
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7. FEASIBILITY ASSESSMENT OF STRUCTURAL ALTERNATIVES  
 

7.1 FRS Structural Alternatives 
 
In order to understand the floodplain management opportunities for the properties under 
consideration for development, as part of this study, the FRS has been reviewed in detail to 
identify what flood control/management measures have been recommended which could 
potentially influence structural and policy opportunities on the subject lands. 
 
The following works have been completed to-date and have been incorporated into the HEC-2 
used for the FRS and this study: 
 
Historical Flood Control/Management Works 
 
• Atwater Avenue – the City added a new culvert cell, lowered the existing channel, and 

completed 350 m of channel improvement works implemented in 1978 to 1982; 
 
• Downstream of CPR – the City raised and extended an existing flood protection berm in 

1990; 
 
• Paisley Boulevard – the CVC widened and deepened existing culvert cell, and completed 

over 380 m of channel improvements works; implementation date unknown; 
 
• Atwater Avenue to QEW – the CVC completed channel improvement works, and flood 

proofed several residential buildings in 1985; 
 
• Camilla Road – the CVC flood proofed several residential buildings in 1982; 
 
• Lakeshore Road East – the City increased the culvert capacity by adding a new cell, and 

completing upstream/downstream channel improvements works; implementation date 
unknown; 

 
• Camilla Road – the City added a new culvert cell, and completed channel improvements 

works in 1982 to 1984; 
 
• Dundas Street – the City added a new culvert cell, and the CVC completed downstream 

channel improvements works in 1986; 
 
• King Street – the City added a new culvert cell works in 1989 (Kirwin Street); 
 
• CPR – the City deepened the existing culvert works in 1988;  
 
• CNR – the City deepened existing culvert works in 1990. 
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Flood Remediation Assessment 
 

The flood remediation measures which were ultimately recommended by the FRS were selected 
based on functionality and property requirements; that is, only options that could be constructed 
on Municipally-controlled lands or easements were recommended.  The approved design flow 
rates used in the FRS and this study are provided in Table 7.1.  These flows have not been 
updated as part of this study; previous study has assumed future land use conditions without 
stormwater management. 
 

TABLE 7.1 
DESIGN PEAK FLOW RATES 1. 

Drainage 
Area  
(km2) 

Regional 100 Year 50 Year 25 Year 10 Year 5 Year 2 Year 
Location 

km2 mi2 m3/s ft3/s m3/s ft3/s m3/s ft3/s m3/s ft3/s m3/s ft3/s m3/s ft3/s m3/s ft3/s 
Lake 
Ontario 33.9 13.1 320 11300 210 7416 190 6710 160 5650 135 4767 120 4238 100 3531 

 
Confluence – Cawthra Creek 

 
CNR 28.8 11.1 295 10417 210 7416 190 6710 165 5827 135 4767 120 4238 100 3531 
QEW 27.5 10.6 295 10417 210 7416 190 6710 165 5827 135 4767 120 4238 100 3531 
Queensway 
East  26.2 10.1 285 10064 210 7416 190 6710 165 5827 135 4767 120 4238 100 3531 

Dundas 
Street East  25.0 9.7 280 9888 210 7416 190 6710 165 5827 135 4767 120 4238 100 3531 

CPR 23.5 9.1 270 9535 210 7416 190 6710 165 5827 135 4767 120 4238 100 3531 
Central 
Parkway 
East  

20.6 8.0 240 8475 195 6886 175 6180 155 5474 125 4414 110 3884 90 3178 

Mississauga 
Valley 
Boulevard 

18.7 7.2 220 7769 180 6356 160 5650 140 4944 115 4061 100 3531 80 2825 

 
Confluence – East Branch  

 
Hurontario 
Street  12.1 4.7 145 5120 115 4061 105 3708 90 3178 70 2472 65 2295 55 1942 

Highway 
403 11.9 4.6 140 4944 115 4061 105 3708 90 3178 70 2472 65 2295 55 1942 

Eglinton 
Avenue 
West  

8.8 3.4 110 3884 95 3355 85 3002 70 2472 6 212 50 1766 45 1589 

Bristol Road 
West  7.6 2.9 100 3531 95 3355 85 3002 70 2472 60 2119 50 1766 45 1589 

Matheson 
Boulevard 
West  

6.1 2.4 80 2825 80 2825 75 2649 65 2295 55 1942 45 1589 40 1413 

Cawthra 
Creek 

4.7 1.8 55 1942 45 1589 40 1413 35 1236 30 1059 25 883 20 706 

 
East Branch  

 
Mississauga 
Valley 
Boulevard 

6.1 
2.4 80 2825 80 2825 70 2472 60 2119 50 1766 45 1589 35 1236 

Highway 
403 3.8 1.5 50 1766 60 2119 50 1766 45 1589 35 1236 30 1059 25 883 
Eglinton 
Avenue East 2.4 0.9 35 1236 40 1413 40 1413 35 1236 30 1059 25 883 20 706 

Note:  Design peak flow rates have been rounded 
1. Reproduced from FRS, May 2002 
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The following general categories of flood remediation solutions were considered as part of the 
FRS: 
 

Ø Do Nothing 
 
Used as a baseline condition 
 

Ø Diversions 
 
These were deemed infeasible, as there are no feasible overland locations to divert sufficient 
floodwaters. 
 

Ø Reservoirs (Flood Storage) 
 
Reservoirs were also deemed infeasible, as there were no locations identified which were 
considered to have sufficient available area to construct facilities of the required sizes. 
 

Ø Flood Proofing 
 
Building flood proofing would reduce the flood damage to subject buildings, however, would not 
increase the level of protection or remove any buildings from within the floodplain. Some 
existing buildings have been flood proofed to varying levels of protection. 
 
Recommended Flood Remediation Plan 
 
The FRS recommends that the City continue to implement the current one-zone approach to 
floodplain management along Cooksville Creek. Furthermore, the FRS suggests the City should 
ensure that any redevelopment within the Cooksville Creek Watershed be accompanied by 
appropriate stormwater management and flood protection measures.  Currently, it is estimated 
that only about 6% to 7% of the watershed remains undeveloped.  The approved design flows 
from the FRS listed in Table 7.1 take this condition into account (i.e. full development – no 
stormwater management).   
 

The following measures for reducing flood levels and damage were identified by the FRS to 
have the greatest benefit to property owners downstream of Highway 403 (ref. Table 7.2, 7.3 and 
7.4 and Drawing 2). 
 

Ø Crossing Capacity Enlargements 
 

Several crossings have been recommended for capacity upgrades. These are the Kirwin Avenue, 
CP Rail, CN Rail, QEW and Queensway crossings (ref. Table 7.2, 7.3 and 7.4).  Of these, only 
the Kirwin Avenue culvert is owned by the City.  It was recommended by the FRS that the 
external agencies responsible for the other crossings be encouraged to upgrade the capacity of 
the subject culverts to the Regulatory level.  These capacity upgrades would have to be 
implemented in conjunction with local channel widening to ensure the hydraulic benefits are 
fully realized, as hydraulic/stream characteristics from the QEW to King Street East also impose 
constraints on the flow regime. 
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Ø Watercourse Capacity Enlargements 

 
Channel widening has been recommended by the FRS for various sections of creek between 
Kirwin Avenue and Central Parkway East.  When constructed in conjunction with installation of 
dykes/berms, these works could raise the level of protection to the 25 to 50 year level.  
Constructing these works may affect the Cooksville Creek recreational trail, hence ultimate 
mitigation design will need to account for this impact. 
 

Ø Dykes & Berms 
 
The FRS suggested that these measures could be used in certain sections of Cooksville Creek to 
contain the floodwaters within the channel. Locations identified for dyking are shown in Table 
7.2 and Drawing 2.  (Note:  EAD = Estimated Annual Damages) 
 

TABLE 7.2 
RECOMMENDED REMEDIAL MEASURES ON CITY PROPERTY OR EASEMENTS  

Benefits  

Location Task Cost 

Existing 
Level of 

Protection 
Years  

Proposed 
Level of 

Protection 
Years  

No. of 
Buildings 
Removed 
from FP 

Private 
Land 

Removed 
from FP 

Reduced 
EAD $ 

C.1 Kirwin Avenue to CP 
Railway 

Dyking $0.2 M 25 yr 50 yr 0 0 $45.0 K 

C.2 CP Railway to Mississauga 
Valley Boulevard South 

Channelization $0.7 M 25 yr 25 yr 0 0 0 

C.3 Downstream Central Parkway Dyking $0.1M 25 yr Regulatory 0 0.2 ha $3.9 K 
C.4 Kirwin Avenue Enlarge Crossing 

Capacity 
$0.7 M 25 yr 25 yr 3 0 $1.0 K 

 
TABLE 7.3 

RECOMMENDED EXTERNAL AGENCY REMEDIAL MEASURES  
Benefits 

 Location Task Cost 

Existing 
Level of 

Protection 
Years  

Proposed 
Level of 

protection 
Years  

No. of 
Buildings 
Removed 
from FP 

Private 
Land 

Removed 
from FP 

Reduced 
EAD $ 

EA. 1 CN Railway Enlarge Crossing Capacity $0.3 M 10 yr 50 yr 43 4.0 ha $24.0 K 
EA. 2 CP Railway Enlarge Crossing Capacity $0.6 M 25 yr 25 yr 0 0 0 
EA. 3 QEW Enlarge Crossing Capacity $1.2 M 10 yr 25 yr 2 1.0 ha $0.2K 
EA. 4 Queensway Enlarge Crossing Capacity $0.6 M 100 yr 100 yr 0 0 0 

 
TABLE 7.4 

PROPOSED IMPROVEMENTS  

Proposed Span Crossing  
(m) (ft) 

Channel Reach  Proposed Channel Improvement 

Proposed Culvert Upgrades 
CNR 20 65.6   
CPR 30 98.4   
QEW 20 65.6   

Kirwin 25 82   

PROPOSED CHANNEL IMPROVEMENTS  

   Kirwin-CPR Channel Dyking 
   CPR-Miss Vall Blvd Channel Widening 
   Miss Vall Blvd-Central Parkway Dyking 
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The Flood Remediation Plan Study investigated, but did not recommend any storage facilities, 
due to the impact on land (i.e. property and existing land uses).  Specifically though, a facility 
located north of Bristol Road (site of an existing water quantity pond) was examined for full 
control, however, it was screened out as infeasible due to excessive land requirements. 
 

7.2 Supplemental Flood Storage Assessment  
 
For this study, major flood storage opportunities have been examined in greater detail, given that 
the objectives of this study relate to the potential development areas and a reduction in peak 
flows that would offer a net benefit on the developable area and potentially development 
properties may be cost effective.  The peak flow reduction, that may result from the 
implementation of online storage, has been assessed using combinations of various storage 
zones.  Initially, online storage was modelled at points along the entire length of Cooksville 
Creek.  The  results indicated online storage to be of marginal benefit downstream of the East and 
Main Branch confluence at Mississauga Valley Boulevard, which also coincides with the 
majority of current flood damage potential, hence subsequent modelling focussed on storage 
upstream of this area.  Of the remaining storage locations upstream of the confluence, Eglinton 
Avenue is currently a potential development site, and the Highway 403 site would have to be 
located on MTO property.  Hence, the remaining storage locations for detailed assessment 
included Bristol Road and Mississauga Valley Boulevard.  The City of Mississauga’s Master 
Water Quality Study also identified the possibility of having a flood control and water quality 
control facility at this location.  Table 7.5 documents the effects of various storage options.  As 
previously noted for this screening assessment, channel routing has conservatively not been 
discounted from the hydrologic assessment of on- line reservoirs, pending the results of the 
assessment. 



        
April 2003 53 101127 – Final Report 

 
Insert Table 7.5 
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Insert Table 7.5 
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The analysis of the various combinations of flood storage has indicated that the implementation 
of the Bristol Road site stand-alone, would result in a moderate reduction in downstream 100 
year future land use flow rates (i.e. 10% to 30% +/- depending on location).  Additional 
combinations using other sites has not resulted in a significant benefit, beyond that reported for 
the Bristol Road site on its own. 
 
An optimization assessment of the Bristol Road site indicates varying levels of flow attenuation.  
For the purpose of this preliminary screening, the alternative which results in 125,000 m3 (4.4 
million cubic feet) of storage has been functionally laid out on the topography of the Bristol 
Road area for the purpose of identifying land requirements and approximate costs (ref. 
Appendix D, 10 ha, (24.7 acres).  As shown, the stormwater management site would not intrude 
into the woodlot area, and it would function as an off- line system with in-stream flow splitter.  
This site may offer some opportunities for water quality control, as part of the City-wide strategy 
for same.  This aspect has not been detailed nor costed at this time. 
 
While it is recognized that a stormwater management facility at Bristol Road would not address 
the Regulatory flooding levels under a one-zone policy, depending on floodplain configuration 
and land use, there may be a benefit to potentially developable lands for application of a two-
zone or SPA approach.  The hydraulic impacts are discussed further in Section 7.4 and the 
accompanying figures. 
 
Online storage at Bristol Rd. has the potential to control flows from the entire watershed 
upstream of this point.  From an erosion potential perspective, frequent flows based on sub 2 
year event criteria are the current standard.  Typical bankfull flows have been described as 
occurring up to 12 times a year in Southern Ontario urban systems (Annable 1996).  This would 
represent runoff from precipitation events in the 10 - 20 mm (.4 - .8 inches) range (Canadian 
Climate Normals – Toronto LBPIA 1971-2000).  There is also ongoing debate that for 
entrenched and confined urban creeks, which are disconnected from a natural floodplain peak 
flow from a low frequency event may in fact cause single event catastrophic erosion, greater than 
long term processes.  
 
Consideration of online storage for erosion control, at the Bristol Rd. location, would have to 
consider the entire spectrum of potential flows in the Cooksville Creek system.  The preferred 
method of detailed erosion control evaluation is by development of erosion indices in the 
receiver and calculation of threshold exceedance values from continuous modelling of runoff 
response and storage-discharge relationships.  Given that the receiving reach is channelized for 
roughly 2 km (1.25 miles) to Highway 403 downstream of the potential facility location, there 
are also questions of how far removed design targets would be based.  This question is then 
compounded by the cumulative addition of subcatchment flows, both from local sewers and 
potentially overland.  This increase in downstream flow will have a cause and effect influence on 
controlled flows from upstream.  Hydrograph timing and specific discharge targets for specific 
reaches would need to be clearly analyzed. Concurrently, the role of future stormwater 
management opportunities at the infill scale level would need to be woven into the analysis. 
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Given the complexity of this type of analysis for a major system level facility at Bristol Road, 
there is an underlying assumption that storage volumes would need to be too large to feasibly 
control erosion potential for more than the channel immediately downstream, which is 
nonetheless already channelized.  Also, the land owners of this property may not accept the 
imposition of a stormwater management facility in this location.  The cumulative addition of 
flows from major impervious subcatchments such as Highway 403 and the City Centre may 
drown out any benefit of controlled flow further downstream.  Previous investigation in the 
Rehabilitation Study (1997), of major system facilities at other watershed locations, produced 
similar conclusions.  Within the scope of analyzing erosion based corridors, for this SPA study, it 
is reasonable to conclude that with or without a facility at Bristol Road the processes that define 
a corridor will still occur.  Erosion based corridor widths would in all likelihood not be affected 
or reduced by a facility at Bristol Road. 
 

7.3 Supplemental Culvert Improvements 
 
The channelization and culvert widening recommended in the Flood Remediation Plan Study for 
the downstream reaches of Cooksville Creek do not benefit any upstream properties beyond the 
confluence at Mississauga Valley Boulevard North, due to the presence of numerous drop 
structures that serve to negate any backwater that would have extended beyond this point.  
 
To date, no additional culvert improvements, beyond those recommended in the FRS have been 
considered for implementation, to alleviate flood concerns on the subject lands; particularly 
given the restriction of works on Public lands only. 
 
One additional alternative considered in this current assessment has involved the concept of 
major tunnelling to convey excess flood flows.  This concept would function on the premise of 
only conveying flows in excess of an environmental/functional minimum, assumed to be 
bankfull.  Large diameter tunnelling operations have, in recent years with advanced in equipment 
and technology, become much more practical and cost effective, and as a result have been 
considered herein. 
 
Based on preliminary design assessment, a 3.5 m (10 – 11 ft) diameter tunnel, extending from 
just upstream of Dundas Street to Lake Ontario, would likely cost in the range of $15 million.  
The tunnel and intakes would be constructed along the alignment of the existing creek.  The 
estimated capacity of this system approximates some 70 m3/s (2470 ft3/s).  With reference to 
Table 7.1, it is evident that the 70 m3/s (2470 ft3/s) value, in most cases, is just less than or equals 
the difference between the Regional and 100 year floodplain, which suggests that if 
implemented, the Regional floodplain would closely resemble the current 100 year.  As noted in 
Section 7.4 and the floodplain mapping which follows, the difference between the Regional and 
100 year for most of the properties under consideration does not effectively warrant the type of 
expenditure associated with a tunnelling operation, particularly when other more cost effective 
solutions are available. 
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 7.4 Hydraulic Evaluation 
 
In order to determine the benefit to the potentially developing properties of the aforementioned 
hydraulic improvements, the potential flood limits (Regional and 100 year), for the subject 
properties have been determined using River CADTM/HEC-2 for the following conditions: 
 
(a) Future flows with Bristol Road facility in-place 
 
(b) FRS recommended culvert and channel improvements in-place 
 
The respective floodplain information has been illustrated on Figures 1 to 6.  It should be noted 
that the potential flood limits on the subject properties depicted on these differs from the current 
regulatory floodplain (R. V. Anderson, 1996).  The reason is basically three fold; firstly, the base 
map used in the delineation is different, secondly the ground sections used by HEC-2 are based 
on the current mapping and thirdly the base HEC-2 model is based on the FRS model which 
includes updates from the 1996 model.  The Technical Steering Committee has approved the use 
of this model to allow for the analysis of site-specific management strategies for the subject 
lands only, not to replace existing floodline mapping. 
 
Appendix F provides a summary of the potential flood levels for the future land use 100 year and 

Regional event for the conditions cited in the foregoing. 

 
 7.5 Summary 
 
The following chart provides a summary of the potential benefits (in terms of flood relief) 
afforded by the respective measures on the specific properties considered for development.  The 
results of this assessment (i.e. technical:  hydraulic flooding – depths, velocities and coverage) 
are key in the subsequent assessment (ref. Section 8) of properties which takes into account:  
land use, erosion setbacks, flooding and other factors (i.e. environmental), in that structural 
alternatives need to be fully assessed and deemed technically or economically infeasible before 
other management approaches can be considered. 
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8. FLOODPLAIN AND EROSION MANAGEMENT ALTERNATIVES 

ASSESSMENT 
 
Floodplain management may involve the use of both structural measures and non-structural 
approaches such as land use regulation. This report has presented the influence of the FRS and 
other structural options on flood potential of the subject lands (ref. Section 7).   
 
Within Section 4.2 of this report, a number of properties were identified as potential 
development areas for further evaluation.  This section of the report assesses these properties in 
terms of the possible alternative approaches for floodplain management. 
 
As set out in Section 4.1, the Provincial, Regional and local policy framework requires that 
consideration be first given to possible structural solutions, which would result in the removal or 
reduction of the flood hazard.  Any feasible structural alternatives must be discounted prior to 
proceeding to an alternate policy approach, such as a two –zone or special policy area. 
 
Once this first step is completed and deemed infeasible, the next step is the evaluation of the 
development area for suitability for the implementation of a two-zone policy. This approach 
would allow development within the flood fringe (i.e. areas of slower moving and shallower 
depth flood waters) under certain criteria, but would tightly regulate any development within the 
floodway (i.e. deeper, quicker flood zone).   
 
Only when the two-zone approach is discounted as a viable option, would a special policy area 
be considered.  If the development area does not qualify for consideration of a special policy 
area, the lands would remain within their current policy framework of one zone.  
 
An Official Plan amendment would be required to implement either a two-zone or special policy 
area designation within any development area.    
 
This study has evaluated only those properties with current known development potential and 
interest.  Over time, additional lands may be identified for development and/or intensification.  A 
similar evaluation process to that described within this report will need to be completed for those 
lands on a site-specific basis.   This evaluation should be based, in part, on the extensive 
technical base for Cooksville Creek contained within this report.   
 
 8.1 Detailed Evaluation of Site Specific Properties 
 
For each of the development sites identified in this report, consideration of alternative flood and 
erosion management options has been undertaken.   A summary of this evaluation and the 
associated recommendation for each potential development area is outlined in the following.  It 
should be noted that the analysis and assessment has been based on the City’s 2000 and 2001 
mapping base; over the course of the study, this mapping base was updated (i.e. 2002).  Future 
proponents should use the City’s most current mapping base at the time of application. 
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  8.1.1 Lakeshore Road/Inglis Property  
 
Site Description 
 
This development site is located on the north side of the intersection of Lakeshore Road and 
Cooksville Creek.  Over the last decade, there has been interest in redeveloping the Inglis 
property, currently a large industrial block; however, nothing has been advanced, primarily due 
to lack of flood free access. 
 
This site is currently designated as Business Employment and zoned as M1.  Redevelopment of 
these lands could form an important catalyst for the revitalization of this area.  Consideration of 
alternative uses on this site by the City to assist this process would be appropriate.  The 
redevelopment of the westerly half the site to medium and higher density residential uses would 
be compatible with the surrounding area.  The easterly half of the site could form a logical 
extension to the high density residential use and District Commercial center to the east.    
 
Structural Management Opportunities 
 
Structural options which address the issue of flood free access have been reviewed.  Basically, 
two options  exist:  increasing the culvert capacity or modifying the roadway profile.  The culvert 
upgrade would need to be a 20 m by 3.1 m (65.6 ft by 10.2 ft) opening to reduce Regulatory 
flooding to facilitate dry access.  Alternatively, consideration to “building up” Lakeshore Road at 
points of ingress and egress for both the east and west block has also been advanced.  If the road 
though, is built-up at the outer limits of the sites, it would need to be lowered within the center 
zone to replicate existing hydraulics.  Any road reconstruction would need to consider existing 
road accesses to the south in the design of the new road profile.  The costs and timing of the road 
reconstruction would be directly related to the development of these lands. 
 
By raising the roadway 0.85 m +/- (33 inches +/-) at the most easterly and westerly limit of 
potential redevelopment and concurrently lowering the centre portion by 0.90 m +/- (35 inches 
+/-), would maintain upstream flood levels (ref. Appendix F and H).  Table 8.1 provides a 
summary of on-site flood elevations with and without the existing buildings in-place, with and 
without revised Lakeshore Road profile (ref. Appendix F; also contains results for upgraded 
culvert). 
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TABLE 8.1 

INGLIS PROPERTY STRUCTURAL ALTERNATIVE ASSESSMENT:  
REGULATORY FLOOD LEVELS 

 Condition 
Existing Floodplain and 

Roadway 
Existing Floodplain and 

Roadway Without Buildings 
Existing Floodplain Without 

Buildings; Modified Roadway 
Profile 

Cross-Section 
Location No. 

(m) (ft) (m) (ft) (m) (ft) 
0.44 (d/s Lakeshore 
Road) 

78.59 257.77 78.59 257.77 78.59 257.77 

0.464 (u/s Lakeshore 
Road) 80.80 265.02 80.80 265.02 80.40 263.71 

0.54 80.55 264.20 80.56 264.24 80.04 262.53 
0.64 80.67 264.59 80.70 264.69 80.31 263.42 
0.70 81.02 265.75 81.03 265.78 81.03 265.78 
0.78 81.19 266.30 81.20 266.34 81.24 266.47 
0.79 81.37 266.89 81.34 266.79 81.34 266.79 
0.795 81.45 267.16 81.38 266.93 81.40 266.99 
0.85 (d/s CNR) 83.13 272.67 83.10 272.57 83.11 272.60 

 
Potential Upstream and Downstream Impacts 
 
Either of the structural alternatives would maintain upstream flood levels at or below existing 
conditions (ref. Table 8.1).  Also since development would occur outside of the Regional 
floodplain; there would be no impact on downstream design flows due to potential ‘lost’ 
floodplain storage from development. 
 
Downstream erosion potential is also not anticipated to be altered as a result of the contemplated 
structural alternatives.  The existing culvert has a high capacity (i.e. between 50 and 100 years), 
hence general erosion causing flow events would be nominally affected by increasing the 
culvert/bridge geometry.  The road profile modification alternative would not have any influence 
on erosion potential downstream. 
 
Two-Zone 
 
For a two-zone policy approach, the potential site access locations would be located within the 
flood fringe portion of the floodplain outside of the 100-year flood and in areas of less than 
0.6 m (23 inches) flooding.   The flood levels and velocities would need to be assessed for these 
locations to ensure adequacy of vehicular and emergency access in accordance with Provincial 
and CVC policy.   Sufficient lands exist outside of the Regional flood limits to create a viable 
development on the property.  There would be a very limited requirement for any structures to be 
located within the floodplain. The primary purpose of the two-zone in this location would be to 
address the issue of access.  An Official Plan Amendment setting out these policies would be 
required.  The portion of the site that contains the Regional flood line should be rezoned to be 
within a G zone with special provisions regarding access. 
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Ingress/Egress 
 
Currently, the primary issue with development of this site relates to safe ingress/egress.  
Implementation of either of the structural alternatives would offer dry access from Lakeshore 
Road both east and west of the existing creek. 
 
Zoning 
 
Under the two-zone approach, the portion of the site that contains the 100 year flood would be 
rezoned to be within a G zone.  The portion between the 100 year flood and Regional flood line 
would require specific provisions regarding flood proofing and access. 
 
If either of the structural options are pursued, the remaining floodplain would be placed within 
the G zone.  
 
Consideration of Design Alternatives 
 
Under both policy scenarios, the amount of developable land is the same.  An evaluation was 
completed of the development potential for these lands.  The Cooksville Creek reach in this 
location would require an 85.9 m (281.8 ft) erosion corridor centred along the centerline of the 
creek using the corridor principles established in this study; this creates an additional site 
development constraint. 
 
Based on the design review for this site, it is anticipated that these lands could be developed for a 
mix of high density, medium density and commercial uses.  Due to existing low density 
residential area to the west, a medium density housing form would be most appropriate along the 
westerly limit of the site.  To enhance the pedestrian activity level and the main street character 
of Lakeshore Road, a commercial or mixed-use building running parallel to Lakeshore Road 
could be proposed.  On the westerly portion of the site, development options range from medium 
density, including townhouses and stacked townhouses, yielding approximately 113 units, to 
high-density apartments, yielding approximately 330 units. 
 
On the easterly portion of the site, high density residential use is appropriate, especially to the 
rear of the subject lands due to the existing high density use to the east in this location.  This 
section could be built entirely at high density residential yielding 690 units or built, in part, with 
commercial uses [approximately 2000 m2 (21520 ft2)] as an extension of the District Centre to 
the east.   This second scenario would yield approximately 420 apartment units. 
 
Either of these development scenarios would require Official Plan and Zoning By-law 
Amendments to establish these uses on these lands. 
 
Risk 
 
Given that all development would be outside of the Regulatory floodplain, there would be no 
additional risk imposed upon the subject property. 
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Recommendation 
 
The structural option of reconstructing the road profile is the recommended approach for this 
site.  Discussion should occur with the landowners regarding the potential reconstruction of road 
as part of the redevelopment of the subject lands or alternatively an upgrade to the existing 
bridge/culvert (albeit the latter is anticipated to be more costly).  If the roadway reconstruction 
and/or culvert replacement is determined to not be feasible or cost effective due to local 
constraints, a two-zone approach could be implemented for these lands as a fall back. 
 

TABLE 8.2 
LAKESHORE ROAD/INGLIS PROPERTY ASSESSMENT 

 Floodplain Management Options 

 Structural  Two Zone SPA One Zone 

Description 
Reconstruct Lakeshore Road profile to 
provide flood free access or upgrade 
culvert/bridge 

Not a viable option until 
structural option 
discounted  

Not a viable option 
as two zone option 
and structural 
measures viable 

Alternative 
options available 

Constraints 
Cost of reconstruction and maintaining 
access to properties to south  

Accesses will still be 
flood susceptible  

 
N/A 

Site remains 
undevelopable 

Action Required to 
Proceed 

Conduct detailed plan of road 
reconstruction and secure developer 
commitment to proceed with works 

Official Plan/Zoning By-
Law Amendment required 
to implement 

N/A None 

 
  8.1.2 Consulate Property Camilla Road- North of the Queen Elizabeth Way 
 
Site Description 
 
This development area includes lands located east and west of Camilla Road north of the QEW.  
The area includes the property known as the Consulate Property (west of Camilla Road), which 
is subject to OPA 69 and has been appealed to the Ontario Municipal Board and also includes the 
lands to the east of Camilla Road, which are vacant or have potential for redevelopment. 
 
Under OPA 69, the land use proposed for the lands west of Camilla Road is high density 
residential.  If the two-zone approach is used for this site, the flood proofing requirements would 
among other issues, need to address flood free underground parking on this site.  This would 
affect site grading and could have an impact on the site design.  A site specific zoning by- law 
would be required to address these requirements.   
 
Structural Management Opportunities 
 
As noted in Section 7, the primary structural option for this site is the construction of an 
upgraded culvert under the QEW expressway.  This culvert would allow for the removal of the 
floodplain designation for most of the lands within this development area.  Notwithstanding, the 
area would continue to be subject to a shallow spill potential from the Cooksville Creek 
upstream of Camilla Road.  This potential was examined further (ref. Appendix F); generally 
flood depths would be less than 20 cm (7.8 inches).  At the time of site design, it would be 
necessary to accurately establish spill flow mechanics both across the subject site and back to the 
creek. 
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The issue with culvert replacement is the high cost of construction and the need to create a 
partnership among the Ministry of Transportation, the City and the landowners to finance its 
construction (ref. Appendix H for cost estimate).   Notwithstanding, QEW culvert upgrade 
remains the preferred option for this site, as it significantly reduces the amount of lands within 
the direct Regulatory floodplain. 
 
Potential Upstream and Downstream Impacts 
 
Replacement of the QEW culvert from a 7.9 m x 4.1 m (25.9 ft x 13.4 ft) to a 20 m x 4.1 m (65.6 
ft x 13.4 ft) would remove  all of the lands west of Camilla Road from the direct Regulatory 
floodplain and the majority of the lands east of Camilla Road from the direct Regulatory 
floodplain.  Both properties though, (but predominantly the Consulate Site) would remain subject 
to a shallow spill.  Development of these lands would have no discernible impact on the direct 
Regulatory flood limits upstream, as the lands are outside of this zone, hence no upstream 
impacts would result.  Some local impacts may arise due to development of the subject lands, as 
the current spill zone would be modified; the extent of this impact is anticipated to be minor, 
given the current shallow nature, and any impact would likely be easily mitigated.  This would 
need to be adequately confirmed, once a site plan depicting proposed development is submitted. 
 
The influence on downstream design flows has been assessed by establishing the natural 
floodplain zone (ref. Appendix F).  The Consulate Site lies entirely outside of this area hence 
development would have no impact on the design flows downstream.  The lands east of Camilla 
Road are partially within the natural floodplain zone, notwithstanding development could not 
occur within this area hence no impact would arise downstream on design flows.  Nominal ‘lo st’ 
storage in the spill zone is not expected to result in any discernable impact; again this should be 
confirmed once a site plan has been prepared. 
 
Downstream erosion potential is also not anticipated to be altered as a result of the contemplated 
structural alternatives.  The existing culvert has a high capacity (i.e. 10 years +/-), hence general 
erosion causing flow events would be nominally affected by increasing the culvert/bridge 
geometry.   
 
Two-Zone 
 
Due to the cost and magnitude of the work, the culvert reconstruction may need to be considered 
as a long-term solution.  A two-zone approach could be implemented as an interim or short term 
measure until such time as the structural option is built.  All of the requirements of the two-zone 
policy, including flood proofing, securing access, as well as the amended Official Plan policies 
would need to be implemented under this ‘interim’ scenario.  This ‘two-zone’ application on an 
interim basis would likely require reconstruction of access roadways to remain flood free, as well 
as elevating the development site, above what would ‘normally’ be done to raise buildings and 
lowest openings above the existing (i.e. pre QEW culvert upgrade) Regional flood elevation.  
This would result in additional site development costs that would likely be “throwaway” when 
the culvert is constructed (ref. Appendix H).  It would, however, allow development to proceed 
on a more timely basis.   
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Ingress/Egress 
 
Under interim and ultimate conditions, access to the Consulate site would be from the North 
Service Road.  Currently, it is within the Regulatory floodplain hence it would require profile 
modification as part of the site development, to “remain in the dry”, if advanced prior to QEW 
culvert replacement.  The lands east of Camilla Road would generally not have the same 
opportunity for dry access under the interim two zone management condition; neither Camilla 
Road nor the North Service Road are considered to be feasibly modified to provide dry access.  
After culvert replacement, both Camilla road and the North Service Road would not be subject to 
direct Regulatory flooding, however, remain spill prone; as a result a detailed spill assessment 
would need to also accompany a development proposal for the lands east of Camilla Road. 
 
Zoning 
 
For the lands east of Camilla Road, under a two –zone approach, further changes to the zoning 
by- law would be required. The portion of the site that contains the 100 year flood would be 
rezoned to be within a G zone.  The portion between the 100 year flood and Regional flood line 
would require specific provisions regarding flood proofing and access. 
 
If the structural option is pursued, the remaining floodplain should be placed within the G zone, 
with due consideration associated with spill potentia l affecting ingress/egress. 
 
The lands within the floodway would need to be placed within a G zone category.  The lands 
directly east of Camilla Road but west of the floodway could accommodate limited low density 
residential intensification provided adequate flood proofing and access can be provided and there 
are adequate lands for a specific site outside of the erosion setback area. 
 
Consideration of Design Alternatives 
 
The land owners have proposed a development scenario for the Consulate lands.  The 
developer’s scenario included two high-density residential towers of 21 and 18 stories.  The 
proposed numbers of units is 326 for a site density of 247 units/ha or an FSI of approximately 
3.1.  OPA 69 designated the lands Residential High Density II, which permits an FSI of 
approximately 1.9-2.9. 
 
An assessment of design alternatives was completed to determine the development potential to 
these lands.  Due to the visibility of this site from the QEW, options exist to include grade related 
commercial as a component of the development.  In addition, this commercial space could 
provide additional neighbourhood services to the residents within the area.  If the subject site is 
developed under the two-zone scenario, the placement of the residential land use on the second 
floor reduces the exposure of the residential units to potential flooding risks. 
 
Based on a site development FSI of 2.9, an office commercial space of 1600 m2 could be 
achieved, as well as approximately 264 units based on the original development scenario of 8 
apartment units per floor. 
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Risk 
 
On an interim basis, there would be some added risk, as the subject lands would be managed on a 
two-zone basis.  This will bring Regulatory flooding in close proximity to dwelling structures, 
albeit dry flood proofing and ingress/egress will offer Regulatory flood protection.  After the 
QEW culvert upgrade, the property risk would be diminished subject to the proper management 
of spill flow from the north. 
 
Recommendation 
 
It is recommended that the expansion to the culvert under the QEW be advanced and 
partnerships established with the MTO, City and development proponents, as benefits would be 
realized for all parties.  As an interim measure, a two-zone approach should be implemented on 
the subject lands, a condition of which would be a financial contribution by the benefitting 
development proponent (i.e. one of three beneficiaries to a future QEW culvert upgrade).  The 
development property west of Camilla Road would be subject to some overbank spill from 
Cooksville Creek upstream of Camilla Road.  The extent that this spill would impact on ingress 
and egress, as well as on-site flood protection will need to be determined. 
 
The interim two-zone approach is proposed to be applied to the two development areas ident ified 
on Figure 2 north of the QEW Highway to the upstream limits of development.  It is important to 
note that, while the interim two-zone approach provides more opportunities for development 
within the flood fringe, it also results in a very restrictive policy framework for those lands 
within the floodway.  As shown on the Figure 2 series, all of the lands located within the area of 
the 100-year flood or zones of high velocity and depth (i.e. in exceedance of CVC criteria) would 
be precluded from any further development opportunities, even minor expansions, if the two-
zone approach were implemented, in the interim.   
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TABLE 8.3 

QEW/CAMILLA (CONSULATE LANDS) PROPERTY ASSESSMENT 

 Floodplain Management Options 

 Structural  Two Zone SPA One Zone 

Description Upgrade Culvert under QEW 

Viable interim measure until works are 
completed 
 
Viable option if structural option 
discounted 

Not a viable option 
until two zone option 

discounted 

Alternative 
options available 

Opportunities 

Removes floodplain constraint 
from majority of development 
lands 
 
Removes some existing 
dwellings from floodplain  
 
Eliminates spill/flooding of 
QEW 

Would allow for development of the 
majority of the lands within the 
development area with specific criteria 
i.e. flood proofing and improving 
ingress/egress 

N/A None 

Constraints 
High cost of construction and 
need for multi- party 
agreement for financing 

 
Additional costs to development 
 
Access roads may need to be 
reconstructed for improved emergency 
and other vehicle access 
 
Will remove opportunity for any 
development in floodway 
 

N/A 
Site remains 

undevelopable 

Action Required to 
Proceed  

Advance multi-party 
agreement and secure 
financing/timing for works  

Official plan/Zoning Bylaw 
Amendment required to implement N/A None 

 
  8.1.3 F & F Construction Limited Property 
 
Site Description 
 
The F & F Property is located on the west side of Camilla Road to the south of the Queensway. 
The landowners have indicated an interest in developing additional portions of this site although 
there is no current application.    
 
Structural Management Opportunities 
 
There are no identified structural options to reduce the limits of the floodplain for this site.  
Section 1.3 describes an overland flow channel contemplated for this area as part of the 1997 
Cooksville Creek Rehabilitation Study.  The design standard though only would extend to a 
25 year return period, hence there would be no benefit to Regulatory flood potential. 
 
Two-Zone 
 
On the subject lands, the location of the Regional and 100 year Flood Level is essentially 
coincident.  There is little difference between the generalized limits of the floodway and the 
entire floodplain.  For this reason, a two-zone approach would have limited benefits to the 
property.   
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Special Policy Area 
 
There is no justification for establishing a Special Policy Area on this site as the reach containing 
the property is contiguous with downstream and upstream lands; altering the flood standard in 
this isolated local area would not be warranted as nothing sets this land base apart from that 
upstream or downstream from it.   
 
Recommendations 
 
The site does have a portion of the lands that are developable under the current one zone policy 
with good access.  It is hence recommended that the current one zone policy be maintained for 
this site. 
 

TABLE 8.4 
F &F CONSTRUCTION PROPERTY ASSESSMENT 

 Floodplain Management Options 

 Structural Options Two-Zone SPA One-Zone 

Description  None Not a viable option  Not a viable option Subject lands to remain 
under one zone policy 

Opportunities N/A N/A N/A 
Development on Existing 
lands outside of 
floodplain  

Constraints N/A  N/A N/A Lands within floodplain 
remain undevelopable 

Action Required to 
Proceed  

N/A N/A N/A None 

 
  8.1.4 Humenik Lands (Shepard Avenue) 
 
Site Description 
 
This property is located on both the east and west sides of Shepard Avenue between King Street 
West and Paisley Boulevard East.  The lands are currently developed with single detached 
dwellings.  In addition to the Humenik lands, there are lots just north and south of these lands, 
which are vacant or have been identified for potential redevelopment; specifically the Meriton 
property south of the Humenik land assembly requires consideration of floodplain management 
alternatives in the context of the overall reach recommendation. 
 
Structural Management Opportunities 
 
There has, in the past, been structural options proposed to address the floodplain issues on these 
lands.  The property owner has proposed channelizing the creek and constructing berming to 
contain the floodplain protecting the intended developable portions of the site.  This option was 
approved by the CVC in 1997 subject to the proponent providing detailed technical 
documentation to satisfy specific conditions.  To date, the landowner has not addressed these 
conditions and there is some question as to whether they can be successfully addressed.  The 
current CVC policies direct that there can be no increase in tableland through cut/fill or 
channelization.  The issues relating to this structural option must be resolved and this option 
discounted before alternative policy options can be considered.   
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The land owner proposal (by Humenik) for channelization was unavailable for use in this study.  
Hence, in the absence of the technical analysis which supported the previous submission, various 
channelization options have been assessed in an effort to maintain on-site and off-site flood levels.  
Analysis, specifically integrating the stream morphologic and hydraulic principles and criteria which 
would govern for this reach design, have been considered.  The following describes two 
channelization scenarios of differing total width (i.e. 72 m versus 95 m or 236 ft versus 311 ft), each 
of which has implicitly different levels of stream/erosion management, focussed at stabilizing both the 
low flow and floodplain system. 
 
For the purpose of this assessment, the narrower scenario [at 72 m (216 ft)] has been assumed to be 
centred about the existing creek alignment (i.e. implicitly a meandering floodplain), whereas the wider 
scenario [at 95 m (311 ft)] has been assumed to be a straight-line corridor, in which the low flow 
channel would be appropriately located and aligned. 
 
The balance of the development lands [approximately 8.6 ha (21.2 acres)] would under this 
scenario need to be filled to the existing Regulatory flood level plus a suitable freeboard (i.e. 
safety factor constituting vertical difference between flood level and land level).  Cost estimates 
associated with this proposal are detailed in Appendix H. 
 
Potential Upstream and Downstream Impacts 
 
In order to assess upstream and downstream impacts, an additional analysis has been conducted.  
Each reach has been hydraulically modelled in an effort to demonstrate no upstream or adjacent 
impacts (ref. Table 8.5) 
 

TABLE 8.5 
HUMENIK PROPERTY STRUCTURAL ALTERNATIVE ASSESSMENT 

REGULATORY FLOOD LEVELS 

Existing Creek/Floodplain Channelization Scenario  Channelization Scenario  
Cross-Section 
Location No. 

(m) (ft) (72 m) 
(m) 

(236.16 ft) 
(ft) 

(95 m) 
(m) 

(311.6 ft) 
(ft) 

4.195 104.48 342.69 104.48 342.69 104.48 342.69 
4.34 104.72 343.48 104.73 343.51 104.84 343.87 
4.44 105.11 344.76 105.01 344.43 104.97 344.30 
4.64 106.30 348.66 105.63 346.47 105.40 345.71 
4.67 106.44 349.12 106.44 349.12 106.46 349.19 
4.69 107.19 351.58 107.19 358.14 107.20 351.62 

 
The results indicate that either scenario would adequately address the hydraulic criterion.  Key issues 
though, given the rapid expansion and contraction of the floodplain at the upstream and downstream 
limit of the reach, relate to how flood flows would be transitioned.  This would need to be addressed 
by the subject site development proponent at the time of development submission, once details of the 
site development are defined (i.e. roadways, grading, building areas, etc.). 
 
The remaining test of feasibility/compliance relates to the influence of the “loss” of floodplain storage 
associated with channelization (cut/fill), and the impact of this loss on downstream flows and 
associated levels.  As discussed previously with City and CVC staff, the methodology to accurately 
predict this impact is limited to a great extent by the modelling and its associated assumptions.  For 
hydrologic routing through creek and floodplain sections, the Cooksville Creek Floodline Mapping 
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Study, 1996 (and implicitly the FRS) adopted an approach whereby flow depths, rates and travel times 
were calculated through a rating curve analysis developed through HEC-2 simulations.  In order to 
compare the influence of the proposed floodplain alteration, a similar assessment has been conducted 
for this analysis, whereby an HEC-2 rating curve assessment has been completed for the proposed 
geometry and the resulting routing information has been integrated into the OTTHYMO hydrologic 
model to determine the influence on downstream flows.  The influence of the contemplated floodplain 
modification is summarized as follows: 
 

TABLE 8.6 
INFLUENCE OF ‘LOST STORAGE’ ON FLOOD FLOWS 

Peak Flow at Queensway Drive  

Regional 100 Year Floodplain Configuration 

(m3/s) (ft3/s) (m3/s) (ft3/s) 

Existing Floodplain  279.48 9860.05 201.48 7108.21 

Proposed Floodplain Channelization 
• 72 m 
• 95 m 

 
279.79 
279.34 

 
9870.99 
9855.12 

 
201.37 
200.36 

 
7104.33 
7068.70 

 
Clearly, the foregoing demonstrates a negligible impact associated with the cut/fill works proposed.  
This is not unexpected as the reach is short, its current relative storage is low, the depth of flooding is 
shallow and the drainage area and level of imperviousness is high. 
 
Based on the foregoing assessment of the relative tests for feasibility, it is considered that the potential 
exists for a cut/fill, channelization alternative to address the respective hydraulic and morphologic 
criteria. 
 
Clearly, as the planning and design process advances, additional detailed analysis will be required to 
ensure that the “best” technical solution is derived.  There will need to be careful attention to impacts 
on existing infrastructure, transition to tie-in points at upstream and downstream limits, local grading, 
extent of stabilization (both “hard and soft” natural treatment) and other matters related to hydraulics 
and stream morphology. 
 
Two-Zone 
 
Given the widespread shallow flooding, a two-zone option is considered a possibility for these 
lands.  While the site is subject to extensive areas of both the Regional and 100 year floodplains, 
of the total site area, a considerable portion of the lands are within what would constitute the 
flood fringe.  The primary access points though to the site are currently contained within the 
Regulatory flood limits, hence ingress/egress issues must be addressed.  Appendix F describes an 
analysis of the flood fringe for the existing floodplain.   The definition for this assessment has 
been premised on flood proofing criteria of both the Province and CVC.  The approximate limits 
have been depicted on the Figure 4 series.  Depending on the details associated with the future 
local development plans for this area, there may be an opportunity for a two-zone management 
approach or alternatively a hybrid of channelization and two-zone management. 
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Special Policy Area 
 
If the channelization of the creek is not considered as a feasible structural option for the 
contemplated development, there are three policy options available.  The lands can be 
maintained as a one-zone area which will preclude any major redevelopment opportunities.  The 
lands would be managed under a two-zone approach as described in the earlier section or the 
area can be managed through the establishment of this area as a Special Policy Area.  The subject 
lands are in close proximity to the node or Multiple Use Center located at the intersection of 
Hurontario and Dundas Street.  The redevelopment of this site for medium and high density 
residential uses would assist in supporting this node and allow for the efficient use of existing 
infrastructure within the community.  As noted within Ministry of Natural Resources, 
Implementation Guidelines, October 1988, “Municipalities should note that by permitting 
development in the floodway or where protection is not provided to the level of the Regulatory 
flood, the special policy area concept places a greater level of risk upon land owners and 
increases the potential for loss of life and property damage”. 
 
The Hurontario Street Corridor is a major spine in the transit network leading to City Centre, and 
links to major transportation networks including a number of provincial highways and two 
commuter rail lines.  This area is fully serviced and ready for redevelopment.  The current 
Cooksville District Policies have identified the “Cooksville Corners” as an area in transition and 
with potential for appropriate infill, and redevelopment. The policies also recognize the need to 
revitalize this area and to encourage a mix of future retail commercial and residential uses to aid 
in this process.  Restricting development of these lands in the Cooksville Creek floodplain, 
although preventing the loss of life and minimize property damage, represents a potential 
economic loss and reduces the opportunity for community redevelopment in this area.  The lack 
of redevelopment opportunities for lands within the Cooksville Creek floodplain represents a 
potential economic loss to the area as well as opportunities for community renewal. 
 
Ingress/Egress 
 
The structural alternatives considered herein would provide flood free access to the subject lands 
from King Street and Paisley Boulevard.  Notwithstanding, there would need to be due 
consideration of the potential for impact (particularly at the upstream limit) of local spill flow 
mechanics at the upstream and downstream limits of this reach. 
 
Under a two-zone or two-zone hybrid, there may need to be some modification of local roadway 
profiles to adequately provide protection (for access) during Regulatory flooding. 
 
Consideration of Design Alternatives 
 
The current landowner of the center portion of the site has proposed the development of these 
lands for high-density apartments (454 units), garden apartments (78 units) and townhouse units 
(67 units) at an overall density of 133 units per ha.  The proposed development plan is 
considered too intense for the subject site and does not provide adequate parking or amenity 
space for the residential units. 
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This site is proximate to the node ‘Cooksville Corners’ at Hurontario and Dundas Street. Within 
this node, building heights of up to 18 storeys are permitted subject to certain policies.  
Combined commercial/residential buildings are permitted for an FSI between 1 and 2.9.  This 
site is located within a transition area between this high-density node and the adjacent low-
density residential area.  A redevelopment scenario has been advanced for the entire 
development site under the channelization option and under an SPA scenario. 
 
Under the channelization option, the total site development area would be approximately 9 ha 
(22.2 acres).  At an FSI between 1 and 2, it could potentially accommodate approximately 712 
apartment units and 104 townhouse units.  
 
Under an SPA scenario, the developable site area would be reduced to 5.2 ha (12.8 acres).  This 
could potentially accommodate 640 apartment units and 43 town house units.  All of this 
development would require floodproofing and improvement to the access routes.  It should be 
noted that these development lands contain both the Regional floodlines and the 100 year flood 
lines.  These lands would be subject to a higher flood risk and thus proceeding with any 
development under this scenario would require adoption of SPA policies within the Official Plan 
and Zoning By-law. In addition, under this scenario, an erosion corridor of 39.2 m (128.6 ft) 
would remain a site development constraint. 
 
Risk 
 
The structural alternative contemplated herein would reduce risk to be comparable to all other 
one zone areas within the watershed.  Should the hybrid two zone/structural alternative be 
advanced, there would be an increase in risk due to the proximity of shallow, slow moving flood 
waters. 
 
Recommendation 
 
It is recommended that the structural option of creek/floodplain channelization be considered 
and, depending on the detailed planning design information, a hybrid of channelization with 
two-zone be considered as an alternate management approach. 
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TABLE 8.7 
HUMENIK LANDS PROPERTY ASSESSMENT 

 Floodplain Management Options 

 Structural  Two-Zone SPA One-Zone 

Description 
Creek and floodplain 
reconstruction (cut/fill)  

Flood fringe established; 
appropriate flood proofing 
required 

A possible consideration 
if structural options 
discounted 

SPA should be 
investigated prior to 
continuing lands in one 
zone 

Opportunities 
Provides flood free access 
to site and removes lands 
from flooding constraint 

Allows development of a 
portion of the site; ‘dry’ 
access required; hybrid two 
zone/structural management 
approach possible 

Would allow for 
development of the lands 
within the development  

None 

Constraints 
Cost of construction and 
CVC approval 

Dry access; impact on 
adjacent property owners 

Implementation of a 
Special Policy Area 
requires an assessment 
and acceptance of the 
additional risk due to 
development in floodplain 

Site remains 
undevelopable 

Action Required to 
Proceed  

Technical feasibility and 
viability of option to be 
determined at site design 
stage 

Need to assess the potential 
of specific structural 
alternatives in the context 
of proposed development 
concepts, prior to initiating 
a t wo zone approach 

Official Plan Amendment None 

 
The Meritan property, south of the Humenik land assembly will be influenced by the 
management approach advanced for Humenik.  Floodplain/creek channelization (cut/fill) will 
provide a benefit to Meritan flood potential, however, the extent would need to be assessed at 
that time, as details become available since the Meritan lands are located at the outlet of the 
Humenik reach in a location of potentially rapid floodplain expansion.  Regardless, the 
management approach (i.e. Structural, Two Zone or Hybrid) advanced for Humenik and Meritan 
should be common. 
 
  8.1.5 Little John Lane Property 
 
Site Description 
 
This property is located adjacent to Little John Lane with access from Kirwin Avenue.  The site 
is currently vacant.   
 
Structural Alternatives 
 
Given the development sites’ context and location within the reach between Kirwin Avenue and 
Dundas Street, limited viable structural alternatives are considered viable.  The site context is 
similar to the F & F property, as measures undertaken on-site must be harmonized with upstream 
and downstream land uses and flooding.  It is for this reason that cut/fill scenarios such as the 
Humenik reach are not considered appropriate in this location; the development site is too small 
relative to the reach length and the property does not have control of both sides of the 
creek/floodplain. 
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The site is currently subject to access constraints due to a spill along Kirwin Avenue.  The City 
of Mississauga Capital program contemplates upgrading this culvert in 2003, thereby largely 
removing this site access constraint. 
 
Recommendation 
 
This report shows lessor flood potential than that in previous assessments.  Prior to any further 
evaluation of policy options, verification of the flood potential is required.  This should be 
completed based on detailed topographic survey information.  Once these issues are resolved, 
additional policy analysis can be undertaken if required. 
 

8.1.6 Eglinton West  
 
Site Description 
 
This property has frontage along Eglinton and Hurontario and borders the Cooks creek. 
 
Structural Management Options 
 
As noted in Table 7.6, the property is essentially affected by the local backwater from a minor 
tributary which crosses the site.  Culvert upgrades have been deemed to be ineffective to remove 
this minor draw from flooding.  Flood storage is effective, however, given the high cost would 
not be practical. 
 
Subject to environmental confirmation regarding the sensitivity of this on-site watercourse, it 
would be deemed feasible to fill this tributary draw in an effort to protect it from Regulatory 
flooding. 
 
Potential Upstream and Downstream Impacts 
 
Filling the valley draw would have no impact on upstream flood elevations; this would need to 
be confirmed at the time of detailed site plans.  ‘Lost’ floodplain storage from this tributary draw 
feature is also not anticipated to cause an increase in downstream flood flows; this should also be 
confirmed at site design stage. 
 
Ingress/Egress 
 
Dry access can be afforded to this property from the south and east (i.e. Eglinton Avenue and 
Hurontario Street). 
 
Risk 
 
Development as contemplated herein would place the subject lands into a one-zone setting 
thereby not increasing the risk to the City. 
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Recommendation 
 
It is recommended that subject to supporting technical information verifying the effect of local 
tributary filling on upstream and downstream flood levels and flow rates respectively, that the 
lands be developed as contemplated herein. 
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9. SUMMARY 
 
Section 8 provides specific details regarding the respective management approaches advocated 
for the various development areas considered in this study.  The following summarizes general 
recommendations considered by this study 
 
1. Floodplain management approach to be as outlined in Section 8, specifically: 
 

Lakeshore/Inglis One-Zone/Structural Improvements 
Consulate/QEW Interim Two-Zone/Structural 

Improvements/One-Zone Long Term 
  
F & F Construction One-Zone 
Humenik Structural Improvements/Two-Zone 

Hybrid 
Little John Lane One-Zone/Structural Improvements 
Eglinton West One-Zone 

 
2. Erosion/stream corridor management to be as outlined in Section 5; the City and CVC 

can consider the long term maximum technical corridor as prescribed with no 
contribution to local creek stability works by the adjacent land owner.  Alternatively, the 
policy corridor can be used, however, this would imply a financial contribution to future 
erosion protection works by the adjacent land owner. 

 
3. Any flood delineation analyses supporting development applications must comply with 

the technical standards outlined herein and specifically in Appendix I. 
 
4. Development properties not considered in this study must follow the same standards and 

approach as used for this study, consistent with the standards of the day. 
 
5. The City of Mississauga’s most current topographic mapping base, accompanied by 

detailed local field survey must accompany any application. 
 
6. The City of Mississauga should pursue the MTO for possible cost sharing opportunities 

for the QEW Cooksville Creek culvert. 
 
7. The City of Mississauga should consider the continuation of its streamflow gauging 

program initiated as part of this study to support future hydrologic model calibration. 
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