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Executive Summary

GHD Limited (GHD) was retained by the Town of Oakville (Town) to conduct a Schedule ‘B’ Municipal 
Class Environmental Assessment (MCEA) as part of the Joshua's Creek Flood Mitigation 
Opportunities Study. The MCEA examined the need for improvements and opportunities to address 
flood control issues along the studied portion of Joshua's Creek from Upper Middle Road to Lake 
Ontario. 

Problem and Opportunity Statement

The Town conducted multiple hydraulic modeling studies to identify riverine flood risk sites along 
Joshua's Creek from Upper Middle Road to Lake Ontario. The Town used the studies’ findings to 
assess areas of flood risk within the Joshua's Creek watershed and have undertaken this study to 
establish feasible flood mitigation options and control measures that will most effectively address the 
identified flood risk sites within the Study Area. 

Existing Conditions

An inventory of the existing environment was completed through a desktop review and field 
investigations for the Study Area and is summarized below. 

Hydrology and Hydraulics

A hydrologic model of the Joshua’s Creek catchment area was developed and used to estimate 
peak flow rates along the creek, associated with the 2 to 100-year return period storm events, the 
climate change adjusted 100-year storm event, and the Regional (Regulatory) storm event. The 
climate change adjusted 100-year storm event represents rainfall parameters based on worst case 
scenario greenhouse gas concentrations over a time period of 2080-2100. The Regional 
(Regulatory) storm event refers to rainfall conditions experienced during the 1954 Hurricane Hazel 
storm event. Then a combination of 1-dimensional (1D) steady state and 2D unsteady state 
hydraulic models were developed and used to route the flow rates through the geometry of the creek 
to calculate corresponding channel velocities and water surface elevations. The water surface 
elevations were mapped over the terrain to establish the flood inundation boundaries under existing 
conditions. Results indicate that the majority of flood risk occurs under the highest peak flow 
conditions possible during the Regional storm event. Under 2 to 100-year return period storm events 
and under climate change conditions flood risk is significantly reduced.  No residential buildings are 
inundated during flood events up to and including the 100-year climate change storm. 

Under the Regional flood event the following flood risk was identified: 

Flood inundation of the commercial and residential areas downstream of the Metrolinx tracks, in 
the right overbank area of the creek in the Regional flood event

Inter-watershed flows (spill) to the Wedgewood Creek system near the Royal Windsor Drive and 
Metrolinx corridor
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Figure 1 Regional Flood Inundation Map 

Natural Environment

Joshua's Creek is a natural watercourse with moderately clear water, silty-sand sediment and large 
cobble stones. The majority of Joshua's Creek is located in the central and southern regions (south 
of Royal Windsor Drive) of the town, which are urbanized with commercial, industrial, and residential 
developments. There are several road and railway crossings of the creek, and portions of the 
channel are lined with gabion walls. In the naturalized areas of the creek corridor and surrounding 
areas, field investigations identified a total of 73 vascular plant species and confirmed the presence 
of a diverse community of predominantly cool-coldwater fish with tolerances ranging from 
intermediate to intolerant consisting of forage/baitfish with one salmonid sportfish species identified 
(rainbow trout). Furthermore, terrestrial investigations identified 22 Species at Risk with the potential 
to occur in the Study Area, in addition to a mix of both disturbance-tolerant species and other 
species (both vegetative and wildlife) associated with higher quality habitats. 

Social and Economic Environment 

Under the Town of Oakville’s Official plan1, the Study Area comprises of land designated as 
Employment Area, Parkway Belt and Residential Area. 

1 Livable Oakville, Town of Oakville Official Plan, 2009, 
https://www.oakville.ca/assets/2011%20planning/2018-08-28_Livable_Oakville_Office_Consolidation_schedules-E-to-K.pdf, 
Last updated 2018.
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Cultural Environment 

A review of the Oakville Heritage Database2 resulted in the identification of three heritage properties 
located within the Study Area. After completing the Criteria for Evaluating Archaeological Potential 
checklist, in addition to consulting the Ministry of Heritage, Sport, Tourism and Culture Industries, it 
was determined that an archaeological assessment would be needed in response to any project 
activities resulting in ground disturbance within previously undisturbed areas (pre-1960). The 
majority of the Study Area is largely disturbed due do previous watercourse alterations, as well as 
the residential, industrial, and commercial developments.

Alternative Solutions

The following eight alternative solutions were established to address flood risks identified: 

Alternative 1 - Do Nothing: The Do Nothing alternative involves maintenance of existing
conditions of the creek system, with no implementation of, or improvements to flood mitigation 
infrastructure. It is to be included within the Municipal Class EA to provide a benchmark for the 
other alternatives. 

Alternative 2 – Increase the Hydraulic Capacity of the Metrolinx Crossing: This alternative 
involves the installation of a second bridge on private property, adjacent to the existing structure 
to increase the effective flow area of the crossing. It also includes the construction of a floodwall 
along the right creek bank between Constance Drive and Brookmill Road, adjacent to an 
existing municipal trail.

Alternative 3 – Construct Flood Control Infrastructure: This alternative involves the 
construction of a flood control berm on private property to direct floodwater away from the 
commercial and residential areas, and toward the creek. It also includes the construction of a 
floodwall along the right creek bank between Constance Drive and Brookmill Road.

Alternative 4 - Install a Relief Culvert under Royal Windsor Drive: This alternative involves 
the installation of a relief culvert under Royal Windsor Drive to prevent overtopping of the road 
during a flood event.

Alternative 5 - Construct an Offline Storage Facility: This alternative involves the diversion of 
creek flows to an offline flood storage facility to attenuate peak flow rates and discharge any 
remaining water back into Joshua's Creek.

Alternative 6 - Implement LID Measures: This alternative involves the installation of low 
impact development (LID) measures to promote infiltration, evaporation, harvesting, filtration, 
and detention of stormwater by mimicking natural hydrologic processes in urbanized areas 
throughout the Joshua's Creek watershed.

Alternative 7 - Construct a Flow Diversion Channel: This alternative involves the diversion of 
creek flows into an adjacent drainage system, or downstream location within the same system, 
to by-pass the identified flood risk sites.

2 Oakville Heritage Planning - https://www.oakville.ca/business/heritage-planning.html
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Alternative 8 - Implement Non-Structural Flood Mitigation Measures: This alternative 
involves the development and implementation of an emergency preparedness plan that includes 
measures to help reduce the extent and severity of flooding at flood risk sites.
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Evaluation of Alternatives and the Preferred Alternative

A comparative evaluation of the eight alternative solutions was completed using a quantitative 
ranking system that looks at the technical feasibility and effectiveness of each alternative in meeting 
the project objectives and assesses impacts with respect to the natural environment, social/cultural 
environment, and economic considerations. The preferred flood mitigation alternatives 
recommended for implementation in the Joshua's Creek watershed are a combination of Alternative 
8 in the short-term, with future consideration for implementation of Alternative 2. Alternative 8 calls 
for the implementation of non-structural flood mitigation measures, specifically an emergency 
preparedness plan, while Alternative 2 calls for the replacement of the Metrolinx bridge crossing with 
a higher capacity hydraulic structure, and the construction of a floodwall along the right creek bank 
between Constance Drive and Brookmill Road. Alternative 2 is contingent on acceptance from 
Metrolinx. 

Alternative 2 is presented in the figure below and is the most effective alternative in terms of 
mitigating riverine flood risk during the Regional storm event; however, several drawbacks reduced 
its score in the evaluation process including ownership and high capital cost. The bridge is owned by 
Metrolinx; therefore, any upgrades, improvements, or replacements to the structure would be 
outside of the Town's jurisdiction to implement. In the long-term, when the bridge is scheduled for 
replacement, the Town could consider partnering with Metrolinx to ensure adequate capacity. At this 
time, various cost sharing and/or government funding opportunities could be explored to plan and 
execute the work, which could make Alternative 2 a more viable option.

Figure 2 Alternative 2 Schematic 
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The results presented in the tables below demonstrate the effectiveness of Alternative 2 in terms of 
flood risk reduction. The tables show that 76 of the 88 total properties, and 12 of the 17 total 
buildings will experience reduced flood risk below the flood risk criteria by implementing Alternative 
2. The results also show that 114 of the 170 residential properties, and 124 of the 134 residential 
buildings will be removed from the Regional flood boundary.

Table 1.1 Reduction of At-Risk Properties/Buildings After Implementation of Alternative 2

Land Use Type Number of At-Risk Properties Number of At-Risk Buildings

Existing / After Alternative 2 Implemented

Residential 79/5 12/0
Industrial/ 
Commercial 

9/7 5/5

Table 1.2 Reduction of Properties/Buildings in the Regional Floodplain Boundary After 
Implementation of Alternative 2 

Land Use Type Number of Properties within the Regional 
Flood Boundary 

Number of Buildings within the Regional Flood 
Boundary

Existing / After Alternative 2 Implemented

Residential 170/56 134/10
Industrial/ 
Commercial 

21/17 29/24

Next Steps/Project Implementation

The Town is in the process of completing or nearing completion of several riverine flood mitigation 
studies within the next 6 to 12 months. Each of these studies will provide recommendations that will 
also have budgetary demands on the capital flood mitigation program. These studies include Munn's 
Creek, Fourteen Mile /McCraney Creek, Lower Morrison and Wedgewood Creek and Joshua's 
Creek. Once all studies are completed, a prioritization of flood mitigation works will be carried out 
and implemented with consideration of level of risk, return on investment and funding availability. 
The timing for the implementation of the Joshua Creek flood mitigation solutions will depend on the 
prioritization given to the Joshua’s Creek watershed and the available funding. 

Consultation 

Public consultation is an integral component of the MCEA process. Although only two mandatory 
points of contact are required for Schedule B activities, four were included as part of the project to 
increase the opportunities for review agencies, Indigenous communities, and the public to be 
involved. Consultation activities completed as part of the Joshua's Creek Flood Mitigation 
Opportunities Study include the following:

Notice of Study Commencement

Review of the alternative flood mitigation solutions as part of Phase 2 of the MCEA through a 
Public Information Centre

Confirmation of the preferred solution through a second Public Information Centre 
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Review of the Draft Project File Report by Conservation Halton and filing of the Final Project File 
Report for review
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1. Introduction

1.1 Background and Purpose

The Town of Oakville (Town) has retained GHD Limited (GHD) to complete the Joshua's Creek 
Flood Mitigation Opportunities Study, including a Municipal Class Environmental Assessment 
(MCEA) and Preliminary Design to address flood control issues along the studied portion of Joshua's 
Creek from Upper Middle Road to Lake Ontario.

The project was undertaken as a Schedule 'B' MCEA in accordance with Phases 1 and 2 of the 
Municipal Engineers Association (MEA) MCEA process; (October 2000, as amended in 2007, 2011, 
and 2015). As a result, the problem has been documented and various alternative solutions, 
including the installation of a higher capacity hydraulic structure, the construction of flood control 
infrastructure, and the implementation of non-structural flood mitigation measures have been 
identified and comparatively evaluated following an investigation of the potentially affected 
environment.

This Project File Report has been prepared in accordance with the MCEA process to document the 
study completed for Joshua's Creek. This report includes the problem statement, alternative 
solutions being considered, description of the environment, evaluation of alternatives, selection of 
the preferred alternatives, and comments received in response to public consultation.

1.2 Governance

This study was initiated and is led by the Town of Oakville to assess flood risk in the Joshua's Creek 
watershed and establish viable and responsible flood mitigation measures that could be 
implemented as part of the municipal capital works program as needed, with consideration of level of 
risk, return on investment, and funding availability. The Town retained GHD to perform the 
hydrologic and hydraulic modelling of Joshua's Creek within the Study Area and carry out the MCEA 
process. Conservation Halton (CH) provided a technical and advisory review at key milestones in 
the study. The study is not intended to produce an update of the regulatory floodplain mapping for 
Joshua's Creek, which is under the jurisdiction of CH pursuant to the Conservation Authorities Act. 
However, the results from this study will be used by CH to update its Approximate Regulation Limit 
(ARL) mapping and may also be used to inform regulatory floodplain mapping updates by CH in the 
future. 

1.3 Study Area

Joshua's Creek is located in the Town of Oakville within the jurisdiction of the Halton Region 
Conservation Authority (CH). It spans approximately 11 kilometres (km) from its headwaters near 
Lower Baseline Road between Trafalgar Road and Ninth Road to Lake Ontario, south of Lakeshore 
Road East, and just east of the Oakville-Mississauga municipal border. The Joshua's Creek 
watershed is long and narrow with a total contributing drainage area of approximately 21 km2. 
Highway 403/Queen Elizabeth Way (QEW) intersects the watershed approximately 7 km 
downstream of the headwaters. The Study Area is defined by the Joshua's Creek watershed from 
Upper Middle Road to Lake Ontario. Figure 1.1 presents a site location map and Figure 1.2 shows a 
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detailed view of the Study Area. The land use upstream of Highway 403 is mostly agricultural with 
some residential pockets. The land use downstream of Highway 403 is mostly residential, 
commercial, and industrial including the Ford Motor Company (Ford) industrial plant on the 
southwest side of the creek.
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Figure 1.1 Site Location Map
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Figure 1.2 Study Area
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1.4 Definitions and Conventions

As this study involves a hydraulic analysis of the creek, the report adopts the naming convention that 
assumes the observer stands in the middle of the creek and looks in the direction of flow. For 
example, references are made to left and right banks, which relate to what a person would see 
standing in the middle of the creek and looking downstream.

2. Overview of the Municipal Class Environmental 
Assessment Planning Process

As per the requirements of the Ontario Environmental Assessment Act (OEAA), this project followed 
the MCEA planning process prescribed by the Municipal Engineers Association document (October 
2000, as amended in 2007, 2011, and 2015). The MCEA process allows the Town to satisfy the 
requirements of the OEAA for municipal infrastructure without the need for an Individual EA or 
request for a specific exemption for the project. Municipal projects addressed by the MCEA may be 
implemented without further approval under the OEAA, provided the approved MCEA planning 
process is carried out.

2.1 MCEA Project Schedules

The MCEA classifies municipal infrastructure projects into the following four groupings depending 
upon the nature of the project and potential for adverse effects:

Schedule A/A+

This category includes projects that are limited in scale, have minimal environmental impacts and 
include a number of municipal maintenance and operational activities. These undertakings are 
approved and may proceed directly to Phase 5 for implementation without completing the other 
phases. As part of the 2007 amendments to the MCEA process, the Schedule A+ classification was 
introduced to supplement the requirements of Schedule A undertakings, which includes projects that 
are pre-approved; however, the public must be notified prior to project implementation 
(i.e., Phase 5).

Schedule B

These projects have the potential for some adverse environmental effects and, therefore, the 
municipality is required to undertake a screening process (i.e., Phase 1 and 2) involving mandatory 
contact with the pubic that are directly affected and relevant agencies to ensure that they are aware 
of the project and that their concerns are addressed. In addition, it is required that a document be 
prepared and submitted for review by the public and review agencies for these undertakings. If there 
are no outstanding concerns, the municipality may proceed to Phase 5 for implementation.

Schedule C

Projects included under this classification have the potential for significant environmental effects and 
must proceed under the full planning and documentation procedures specified in the MCEA 
document (i.e., Phase 1 to 4). An Environmental Study Report must be prepared and submitted for 
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review by the public and relevant agencies for these undertakings. If there are no outstanding 
concerns, the municipality may proceed to Phase 5 for implementation.

2.2 Schedule 'B' Classification

This project will be completed following the Schedule 'B' MCEA process requirements. The MCEA is 
a self-assessment process. As such, it is the proponent's responsibility to identify the correct project 
schedule and meet the associated MCEA requirements. Failure to do so places the proponent in 
contravention of the OEAA, which is an offense subject to penalties.

The alternative solutions described in Section 4 of this report are most closely aligned with 
Schedule "A" and "B" activity descriptions:

Municipal Road Projects Schedule A ID No. 17: Culvert repair and replacement where the 
capacity of the culvert is not increased beyond the minimum municipal standard or the capacity 
required to adequately drain the area, whichever is greater, and where there is no change in 
drainage area.

Wastewater Management Projects Schedule B ID No. 15: Construct berms along a watercourse 
for purposes of flood control in areas subject to damage by flooding.

In light of this classification, the following MCEA planning phases were undertaken:

Phase 1: Problem or Opportunity 

This phase involves not only identifying the problem/opportunity, but also describing it in sufficient 
detail to lead to a clear problem/opportunity statement.

Phase 2: Alternative Solutions

This phase involves the following six steps:

1. Identify all reasonable alternative solutions to the problem/opportunity.

2. Prepare a general inventory of the existing environment in which the project is to occur.

3. Identify the magnitude of the net positive and negative effects of each alternative solution and 
identify mitigation measures.

4. Evaluate the alternative solutions and identify a preliminary preferred solution.

5. Consult with review agencies and the public to solicit comment and input.

6. Select or confirm the preferred solution.

Upon completion of Phase 2, documentation of the two phases must be prepared. Once this 
documentation is complete, it must be placed on the public record for a period of at least 
30 calendar days to allow for agency and public comment.

During the commenting period, a request may be made to the Ministry of the Environment, 
Conservation and Parks for an order requiring a higher level of study (i.e., requiring an 
individual/comprehensive EA approval before being able to proceed), or that conditions be imposed 
(e.g., require further studies), only on the grounds that the requested order may prevent, mitigate, or 



GHD | Joshua's Creek Flood Mitigation Study | 11211778 (2) | Page 7

remedy adverse impacts on constitutionally protected Aboriginal and treaty rights. Requests on other 
grounds will not be considered. 

Once the comment period has ended and if there are no outstanding Part II Order requests, the 
municipality may proceed to the final phase of the planning and design process subject to an 
additional 30 days for MECP to respond to the proponent if they so wish.

Phase 5: Complete Contract Drawings and Documents and Proceed to Construct, Operate, 
and Monitor the Project

Phase 5 involves completing contract drawings and tender documents, incorporating the 
recommended solution and mitigation measures identified during the previous phases of the 
process. Once contracts are awarded, construction and project implementation can take place. Any 
monitoring programs identified during the MCEA process shall be undertaken to ensure that the 
environmental provisions and commitments made during the process are fulfilled and effective.

Figure 2.1 provides an overview of the MCEA process followed for this project.
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Figure 2.1 Schedule 'B' Municipal Class Environmental Assessment Process

2.3 Stakeholder Consultation

As required by the MCEA process for a Schedule 'B' project, consultation with review agencies, 
Indigenous communities, and the public is necessary. The purpose of the consultation process is to 
inform stakeholders of the project and provide them with an opportunity to comment on it.

Consultation for this project involves the Notice of Study Commencement, two PICs and the Notice 
of Study Completion. The purpose of the first PIC was to present the study objectives, 
problem/opportunity statement, description of the environment, alternatives being considered and to 
solicit feedback. The second PIC was held after the alternatives had been evaluated and the 
recommended alternatives had been selected.
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3. Phase 1 – Identification and Description of the 
Problem/Opportunity

3.1 Identification of the Problem/Opportunity

The Town has conducted multiple studies to identify riverine flood risk along Joshua's Creek. The 
2008 Flood Prioritization Study consisted of a comprehensive background review and 
documentation of all previously referenced riverine flood risk areas in the Town's jurisdiction. The 
study identified one priority flood risk site on Joshua's Creek at the Royal Windsor Drive and 
Metrolinx crossings and recommended to complete an additional detailed flood risk analysis.

GHD was retained by the Town to conduct the Joshua's Creek Flood Mitigation Opportunities Study, 
which was completed on January 28, 2020 (GHD 2020 study). The purpose of the study was to 
perform a hydrotechnical analysis of the creek system from Upper Middle Road to Lake Ontario to 
identify riverine flood risk sites and generate flood mitigation options. A flood risk site is considered 
an area where riverine flooding has the potential to adversely impact public safety, properties, and 
environmental and cultural heritage features.

A one-dimensional (1D) steady state hydraulic analysis of the Study Area was performed using the 
US Army Corps of Engineers HEC-RAS software. The HEC-RAS model results showed inundation 
of residential properties located in the right overbank area of Joshua's Creek between Constance 
Drive and Brookmill Road during the Regional (Hurricane Hazel) flood event, overtopping of Royal 
Windsor Drive during the 25-year flood event, and inundation of a parking lot on the Ford property 
during the 10-year flood event. The Ford parking lot is located within the existing floodplain and CH 
regulation limit. A map of the watercourse crossings within the Study Area is shown on Figure 3.1 for 
reference.
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Figure 3.1 Joshua's Creek Crossings

The model results also showed the potential for inter-watershed flows (spills) from the creek system 
at two locations: (i) near the Royal Windsor Drive and Metrolinx crossings during the 50-year flood 
event; and (ii) upstream of the Highway 403 in the Regional flood event. However, the occurrence of 
inter-watershed flows, and the level and extent of flood inundation outside of the confined creek 
system could not be confirmed due to the limitations of the 1D steady state modelling approach. As 
a result, it was recommended to complete a two-dimensional (2D) unsteady hydraulic model of the 
creek system to provide a more accurate representation of the level and extent of flood inundation in 
the potential spill areas.

In October 2020, GHD developed a 2D unsteady hydraulic model of the creek system to address the 
limitations of the 1D analysis. Figures 3.2 to 3.4 show the flood inundation boundaries for the 
100-year, 100-year climate change and the Regional flood events, respectively, based on the 1D 
and 2D model output. Additional figures showing the flood inundation boundaries for the 2-year to 
50-year flood events, and the spill upstream of the Highway 403 crossing are presented in 
Appendix A.
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Figure 3.2 100-Year Inundation Boundaries


