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Key Acronyms and Definitions 
 

Boundary Adjustment Lands 

The Boundary Adjustment Lands are the lands brought into the City of Brantford 
Municipal Boundary from the County of Brant as part of the need to secure additional 
lands for the City’s future growth. These adjustment lands were effective as of January 
1, 2017. 

Chicago Storm 

The Chicago Storm is a design storm event distribution based on the intensity-duration-
frequency relationship for a specific area.  

d/D (depth/Diameter) 

d/D is a dimensionless constant that describes the relationship between depth of flow 
(d) and the pipe height (d). d/D can be an effective indicator of pipe performance; d/D 
less than 1 means a pipe is not flowing full. d/D equal to 1 means a pipe is flowing full, 
and d/D exceeding 1 means a pipe is experiencing surcharging conditions. 

Diamicton 

Diamicton is an unsorted to poorly sorted, unconsolidated sediment. 

EA (Environmental Assessment) 

An Environmental Assessment, or in the context of this document the MEA Municipal 
Class EA, is an approved planning process for municipal infrastructure that can be used 
to meet the requirements of the EAA. The Municipal Class EA process was revised and 
updated in 1993, 2000, 2007, 2011, 2015, and 2020. 

Expansion Lands 

The Expansion Lands are the lands which were determined through the MCR to be 
included in the City’s new Settlement Area Boundary. 

GIS (Geographic Information Systems) 

Geographic Information System is captures, stores, analyzes, and displays spatially 
referenced information to the surface of the earth.  

HGL (Hydraulic Grade Line) 

A Hydraulic Grade Line, within a partially full pipe, is the surface level of water in the 
pipe. Within a completely full pipe, it is the level of a column of water would raise to in a 
piezometer which is the sum of the pressure head and elevation head. 

IDF (Intensity Duration Frequency) 

An Intensity Duration Frequency curve is a mathematical function which provides the 
probability that an average rainfall intensity will occur, measured by plotting the 
duration of rainfall (minutes) vs intensity of rainfall (mm/hr)  
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I&I (Inflow and Infiltration) 

Inflow and Infiltration is the water entering a wastewater system by the environment. 
Inflow is caused by unsuitable connections to the wastewater system, typically including 
sump pumps and downspouts. Infiltration is caused when groundwater enters the 
wastewater system through leaks/defects in the pipes, typically through holes or cracks.  

LID (Low Impact Development) 

Low Impact Development is a methodology for managing stormwater as close to its 
source as possible, in an effort to mitigate the impacts of increased runoff and water 
quality concerns.  

LOS (Level of Service) 

Level(s) of Service is the delivering of a service to customers such that risk, performance, 
and cost are balanced. 

MCR (Municipal Comprehensive Review) 

The Municipal Comprehensive Review is a process undergone by municipalities within 
Ontario to ensure that their official plans conform to policies within A Place to Grow: 
Growth plan for the Greater Golden Horseshoe. The MCR will complete background 
review, public consultation, and development of policies necessary for input into a new 
or amended official plan. 

MECP (Ministry of the Environment, Conservation, and Parks) 

The Ministry of the Environment, Conservation, and Parks is a department of the 
Ontario government responsible for protecting and improving the quality of the 
environment. 

MSP (Master Servicing Plan) 

The Master Servicing Plan is a comprehensive document that provides a review, 
evaluation, and development of water, wastewater, and stormwater servicing strategies 
to support existing needs and projected growth forecasts to 2051. 

Natural Heritage Area 

Natural Heritage Areas are interconnected lands containing natural features including 
rivers, woodlands, wetlands, etc. 

O&C (Opportunities and Constraints) 

Opportunities and Constraints define the favourable and unfavourable factors which 
aided in the screening of concepts and alternatives.  

OGS (Oil Grit Separator) 

An Oil Grit Separator is a device designed to separate oils and remove sediment, debris, 
and trash from stormwater.  
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PIC (Public Information Centre) 

Public Information Centres are public events which are used to educate and inform the 
public as well as to elicit feedback from the study. These are a necessary step in the 
Class EA process and are typically done at study milestones.  

Subwatershed Study 

The Subwatershed Study is a document prepared to address the long-term management 
and planning for the water resources and natural heritage system within a study area.  

SWM (Stormwater Management) 

Stormwater Management is the practice of minimizing the impact of stormwater runoff 
on municipal infrastructure, receiving lands, and receiving natural watercourses and 
waterbodies. 

Treatment Train 

A Treatment Train is an approach to stormwater management which utilizes a 
combination of lot-level, conveyance, and end-of-pipe stormwater management 
strategies. 

Trigger Lands  

Trigger Lands are lands held for future Settlement Area expansion following substantial 
development of the current proposed Settlement Area Boundary Expansion areas. 

TSS (Total Suspended Solids) 

Total Suspended Solids are the quantity of total solids suspended in a water sample. 
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1. Introduction and Background 

1.1 City of Brantford Context 

The City of Brantford is located in southwest Ontario along the banks of the Grand River and is 
within proximity of the City of Hamilton and the County of Brant. The City of Brantford is a 
single tier municipality, which owns and is responsible for the planning, construction, and 
management of the municipal water, wastewater, and stormwater infrastructure.  

The City owns and operates its water system, which includes water treatment, storage facilities, 
pumping stations, and trunk and distribution watermains. The City’s water is supplied by a 
single surface water treatment plant (WTP) that draws water from the Grand River and 
distributes treated water to its residents. 

The City owns and operates its wastewater system, which includes wastewater treatment, 
pumping stations, and collection and trunk sewers. The City’s wastewater is collected and 
conveyed to a single wastewater treatment plant (WWTP) that treats the City’s wastewater 
before discharging into the Grand River.  

The City owns, maintains, and operates the majority of the stormwater collection and 
management infrastructure, which includes catch basins, storm sewers, ditches, culverts, 
stormwater management facilities, and other stormwater facilities and structures. The entirety 
of the City is located within the Grand River watershed. The majority of the City’s existing 
stormwater sewers and managed ditches drain directly to the Grand River or the following 
Grand River tributaries: Phelps Creek, Mohawk Lake and D’Aubigny Creek; however, a 
significant portion of the City’s northeast discharges to local creeks along the City’s north and 
east before discharging into Fairchild Creek. 

Readily available and accessible public infrastructure is essential to the viability of existing and 
growing communities. Infrastructure planning, land use planning, and infrastructure investment 
require close integration to ensure efficient, safe, and economically achievable solutions to 
provide the required water, wastewater, and stormwater infrastructure. 

To balance the needs of growth with the protection and preservation of natural, 
environmental, and heritage resources, the City of Brantford initiated the preparation of the 
2020 Master Servicing Plan Update – 2051 Amendment (2020 MSP Update) for water, 
wastewater, and stormwater services under the Municipal Engineers Association (MEA) Master 
Plan Class Environmental Assessment process. 
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1.2 Municipal Comprehensive Review 

The City of Brantford started its Official Plan Review in 2013. Between 2013 and 2016, 
completed work included the hosting of visioning sessions, the preparation of technical 
background papers and the creation of a new Draft Official Plan (Version 1, issued in July 2016). 
The Official Plan Review was put on hold while the Municipal Boundary Adjustment Agreement, 
between the City of Brantford and the County of Brant, was finalized and approved by the 
Province, and pending updates to the Growth Plan for the Greater Golden Horseshoe to which 
the new Official Plan must conform. 

In 2016, the municipal boundary, between the City of Brantford and the County of Brant, was 
adjusted to secure additional lands for the City’s future growth, effective January 1, 2017. 
These lands are referred to as the Boundary Adjustment Lands. 

The municipal boundary adjustment brought new lands into Brantford’s municipal boundary; 
however, this did not automatically include the lands in the City’s urban area boundary, also 
referred to as a Settlement Area boundary. To expand the City’s Settlement Area boundary, the 
Province requires municipalities to conduct a Municipal Comprehensive Review (MCR) as input 
into their new or amended Official Plan. The MCR is necessary as it determines the extent to 
which the Settlement Area boundary is to be expanded. Following the completion of the MCR, 
the new or amended Official Plan can designate urban land uses within the expanded 
Settlement Area boundary. 

The City ventured to complete the MCR and revisions to the 2016 Draft Official Plan to include 
the Boundary Adjustment Lands. The City of Brantford established an eight-stage study process 
to complete the Municipal Comprehensive Review and finalize the new Official Plan – entitled 
Envisioning Our City, and a new draft Official Plan was released to the public for review and 
comment in June 2020. To assist the City in completing a new Official Plan, the City retained a 
team of consultants led by SGL Planning & Design Inc., and includes The Planning Partnership, 
Cushman Wakefield, Hemson Consulting, AgPlan Limited, ASI (Archaeological Services Inc.), 
Ecosystem Recovery Inc., GM BluePlan Engineering, Plan B Natural Heritage, and Dillon 
Consulting. The new Official Plan was adopted by City Council in March 2021 and has been 
submitted to the Province for approval. 

GM BluePlan Engineering was retained to support the MCR Study with respect to the 
determination of the appropriate water, wastewater, and stormwater servicing plan for the 
lands to be included within the Settlement Area boundary in the North Brantford and Tutela 
Heights Boundary Adjustment Lands. 

1.3 Master Servicing Plan 

In support of the Official Plan Review, and to ensure that infrastructure servicing 
recommendations to support the new urban land uses are made in a cohesive and integrated 
manner with the City’s long-term servicing needs of the existing system, the City has 
undertaken an update to its MSP. 
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The 2020 MSP Update – 2051 Amendment provides a review, evaluation, and development of 
water, wastewater, and stormwater servicing strategies to support existing needs and 
projected growth forecasts based to 2051; including the servicing of new urban land uses within 
the City’s new Official Plan, adopted by Council in March 2021. 

The 2020 MSP Update was completed concurrently with the City’s new Official Plan and the 
Transportation Master Plan Update to enable, where advantageous, alignment of 
recommended work or capital projects, minimizing potential impacts and disruptions to the 
public. Following the completion of the 2020 MSP Update to the 2041 growth horizon, updated 
growth numbers were provided by the Province’s Growth Plan to the 2051 growth horizon.  

The 2020 MSP Update – 2051 Amendment is a critical component of the City’s planning for 
growth and will provide the framework and vision for the management, expansion and funding 
of the water, wastewater, and stormwater systems for the entire City to 2051 and beyond.  

1.4 Master Servicing Plan Objectives 

The MSP Update for water, wastewater and stormwater services comprehensively documents 
the development, evaluation, and selection of the preferred water, wastewater, and 
stormwater servicing strategies to meet the servicing needs of existing and future development 
to 2051 and beyond. 

The 2020 MSP Update evaluates the ability of existing and planned water, wastewater, and 
stormwater infrastructure in the City of Brantford to efficiently and effectively service the City’s 
existing and anticipated growth, including servicing of the new urban land uses within the City’s 
new Settlement Area boundary in accordance with the draft Official Plan, and to evaluate and 
develop recommended servicing strategies. 

The key objectives of the 2020 MSP Update are as follows: 

• Review and integrate the servicing needs to support buildout of the new urban land 
within the 2017 Boundary Adjustment Lands; 

• Review planning forecasts to 2051 and determine the impacts on servicing needs for the 
City’s water, wastewater, and stormwater infrastructure; 

• Consider and incorporate proposed water, wastewater, and stormwater infrastructure 
needs to support the full buildout lands within the new municipal boundary beyond 
2051; 

• Undertake a comprehensive review and analysis for the water, wastewater, and 
stormwater servicing requirements; 

• Complete the MSP in accordance with the MEA Class EA process (further described in 
Volume II);  
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• Address key servicing considerations as part of the development and evaluation of 
servicing strategies including: 

o Level of service to existing users and approved growth 

o Operational flexibility and security of supply 

o Mitigation of impacts to natural, social, and economic environments 

o Opportunity to meet policy, policy statements, regulations and technical criteria 

o Opportunity to optimize existing infrastructure and servicing strategies 

o Ensuring the strategies are cost effective 

• Consider and develop sustainable servicing solutions; 

• Utilize updated industry trends and more detailed information from relevant City 
studies and projects to provide better capital cost estimates; 

• Utilize recently completed and on-going projects to update infrastructure status, 
capacity and cost estimates; 

• Utilize the updated water, wastewater, and stormwater hydraulic models for the 
analysis of servicing alternatives; 

• Establish a complete and implementable water, wastewater, and stormwater capital 
program; and 

• Extensive consultation with the public and stakeholders. 

1.5 Master Servicing Plan Documentation Layout 

The 2020 MSP Update Report, including all supporting volumes, is the documentation placed on 
public record for the prescribed review period. This documentation, in its entirety, describes all 
required phases of the planning process and incorporates the procedure considered essential 
for compliance with the Environmental Assessment Act. 

The MSP Update Report is organized into six volumes as described below. 

Volume I – Executive Summary 

Volume I provides a brief overview of the 2020 MSP Update. It summarizes the information 
contained in Volume II, III, IV, V and VI, including problem statement, purpose of the study, 
significant planning, environmental and technical considerations, description of the analysis 
performed and final solution and recommendations. 

Volume II – Plan & Policy 

Volume II details the master planning process; including the Master Plan Class EA process, 
related studies, legislative, and policy planning context, water, wastewater, and stormwater 
servicing principles and policies, population and employment growth forecasts, existing 
environmental and servicing conditions, evaluation methodology, and future considerations.  
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The appendices in this volume contain relevant baseline and planning information including: 

• Appendix A – Traffic Zone Population and Employment Projections 

• Appendix B – Principles, Policies, and Level of Service 

• Appendix C – Unit Rates 

Volume III – Water Master Plan 

Volume III consists of the principal document summarizing the study objectives, approach, 
methodologies, technical analyses, evaluation and selection of the preferred water servicing 
strategy. This volume outlines the water policies, design criteria and level of service needed to 
be achieved by the water network. In addition, Volume III identifies the existing water network 
and describes the hydraulic modelling tool used for the analysis. Further Volume III outlines the 
detailed evaluation and decision-making process as well as the preferred servicing strategy and 
associated capital program and implementation plan. 

A significant amount of technical background information has been compiled, which is critical 
to the development of the Water Master Servicing Plan. This information is included as 
appendices in Volume III. The technical appendices contain relevant project, implementation, 
and technical analysis information including: 

• Appendix A – Water System Schematic 

• Appendix B – Traffic Zone Demand 

• Appendix C – Expansion Lands Concepts 

• Appendix D – Water Treatment Plant Concepts 

• Appendix E – Evaluation Tables 

• Appendix F – Capital Program Project Sheets 

Volume IV – Wastewater Master Plan 

Volume IV consists of the principal document summarizing the study objectives, approach, 
methodologies, technical analyses, evaluation and selection of the preferred wastewater 
servicing strategy. This volume outlines the wastewater policies, design criteria and level of 
service needed to be achieved by the wastewater network. In addition, Volume IV identifies the 
existing wastewater network and describes the hydraulic modelling tool used for the analysis. 
Further in Volume IV is the detailed evaluation and decision-making as well as the preferred 
servicing strategy and associated capital program and implementation plan. 

A significant amount of technical background information has been compiled, which is critical 
to the development of the Wastewater Master Servicing Plan. This information is included as 
appendices in Volume IV.  
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The technical appendices contain relevant project, implementation, and technical analysis 
information including: 

• Appendix A – Wastewater System Schematic 

• Appendix B – Traffic Zone Flows 

• Appendix C – Expansion Lands Concepts 

• Appendix D – Wastewater Treatment Plant Concepts 

• Appendix E – Evaluation Tables 

• Appendix F – Capital Program Project Sheets 

Volume V – Stormwater Master Plan 

Volume V consists of the principal document summarizing the study objectives, approach, 
methodologies, technical analyses, evaluation and selection of the preferred stormwater 
servicing strategy. This volume outlines the stormwater policies, design criteria and level of 
service needed to be achieved by the stormwater network. In addition, Volume V identifies the 
existing stormwater network and describes the hydraulic modelling tool used for the analysis. 
Further, Volume V outlines the detailed evaluation and decision-making as well as the 
preferred servicing strategy and associated capital program and implementation plan. 

A significant amount of technical background information has been compiled, which is critical 
to the development of the Stormwater Master Servicing Plan. This information is included as 
appendices in Volume V. The technical appendices contain relevant project, implementation, 
and technical analysis information including: 

• Appendix A – Key Existing Stormwater Infrastructure Facility Details 

• Appendix B – Expansion Lands Subwatershed Study 

• Appendix C – Evaluation Tables 

• Appendix D – Implementation Plan Detailed Study Overview Sheets 

• Appendix E – Capital Program Project Sheets 

Volume VI – Public and Agency Consultation 

Volume VI contains all relevant documentation of the public consultation process including 
notices, comments and responses, and distribution information. Presentation material from all 
Public Information Centres (PICs) held during this process is included. Other presentation 
material and discussion information from workshops held with relevant agencies, approval 
bodies and other stakeholders are also included within the appendices: 

• Appendix A – Study Stakeholder List 
• Appendix B – Study Commencement 
• Appendix C – Public Information Centres 
• Appendix D – Comments Received 
• Appendix E – Study Completion  



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 7 

2. Stormwater System Policy and Criteria 

Execution of reasonable Policies and Level of Service (LOS) objectives are essential in ensuring 
that the proper planning and design principles are followed in the development of detailed 
servicing strategies, implementation of system capital program, and operations and 
maintenance practices.  

In the context of the 2020 MSP Update, these Policies and LOS objectives provide guidelines 
and direction to the master planning process, in addition to ensuring that water demands are 
adequately representative to support the decision making for sizing and timing of future 
infrastructure. 

Through the 2020 MSP Update, draft Policies and LOS objectives were established and used to 
guide future investment in the water, wastewater, and stormwater systems. This section 
summarizes the key Policy and LOS objectives as they relate to water system. The detailed MSP 
Policies and LOS objectives review and recommendations is included in Appendix B of Volume 
II. 

2.1 Stormwater Servicing Principles and Policies 

Specific servicing principles and policies have been developed to guide the development of 
stormwater servicing strategies. In general:  

“The City of Brantford is looking to provide an efficient, sustainable, and reliable stormwater 
management system that minimizes environmental impacts and protects public health and 

property.” 

The servicing policies which impact the stormwater servicing are summarized in Appendix B of 
Volume II.  

2.2 Stormwater Design Criteria and Hydraulic Performance Criteria 

A guiding principle of the design criteria is to ensure that the stormwater flow projections are 
adequately predicted with an appropriate factor of safety and risk management. This overall 
principle also ensures that infrastructure has sufficient capacity to meet the growing needs of 
the City and does not impede the approved/planned growth.  

The design criteria were reviewed as part of this Master Servicing Plan Update to ensure 
stormwater flows are accurate and will support sizing and timing of future infrastructure such 
as pipes and facilities.  

2.2.1 Stormwater Design Criteria and Hydraulic Performance Criteria Summary 

A level of service workshop was conducted with the City to determine the recommended 
design criteria. The stormwater technical criteria updated as part of the Brantford Master 
Servicing Plan are summarized in Table 1. 
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Table 1: Stormwater Design Criteria and Level of Service 

Criteria Draft Targets 

Stormwater 
Flows 

Imperviousness 
% 

Parks, Open Space – 35% 
Low and Medium Density Residential – 65%  
High Density- Residential – 75%  
Institutional, Commercial – 80% Industrial – 90%  

Depression 
Storage 

1.5 mm for impervious areas 
3.5 mm for pervious areas 

Synthetic Design 
Storm 

3-hour Chicago (minor system) 

Sewer 
System 

Performance 

Design Return 
Period 

2 or 5 Year – catchment dependent 

HGL Target 
(existing) 

Below ground level 

d/D Target (new) d/D ≤ 0.7 

Facility 
Assessment 
– Quantity 
Control/ 
Erosion 
Control 

Coverage 

100% of outfalls to sensitive watercourses have upstream 
control or downstream control measures. All new 
development to implement appropriate controls to 
manage post development runoff volumes to greater of: 

• Match predevelopment flows under both minor flow 
system level of service objective (2 year or 5-year 
design storm) and 100 year design storm 

• Capture and manage the first 25 mm of site runoff for 
erosion control. 

Meet other water quality obligations applicable to the 
sub-catchment. 

Facility 
Assessment 

– Quality 
Control 

Coverage 
(existing) 

Minimum 50% of impervious area drains to water quality 
facility 

Coverage (new) 100% of impervious area drains to water quality facility 

Target 
80% Total Suspended Solids (TSS) removal (Typical) 
70% Total Suspended solids removal (Direct Outfall to 
Grand River) 

Thermal 
Mitigation 

Per Subwatershed Studies or individual studies if a 
subwatershed study is not available 

Facility Assessment – Water 
Balance 

Per Subwatershed Studies or individual studies if a 
subwatershed study is not available 
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The 3-hour Chicago design storm event was utilized for modelling the urban runoff following 
the City’s design criteria to determine rainfall intensity (mm/hr). Intensity-Duration-Frequency 
(IDF) values are provided in Table 2.  

Table 2: City of Brantford IDF values per Storm Sewers Linear Municipal Infrastructure 
Standards (May 2020) 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

A 743 1593 2221 3158 3886 4688 

B 6.0 11.0 12.0 15.0 16.0 17.0 

C 0.7989 0.8789 0.9080 0.9355 0.9495 0.9624 

 

2.2.2 Hydraulic Performance Criteria 

An updated and calibrated hydraulic stormwater model (2019) was utilized in the analysis of 
existing stormwater system performance. This process detailed existing system performance 
without the application of growth area demands and could be used as a guideline for potential 
system upgrades. As outlined in Table 1, the level of service for the minor system performance 
is evaluated under either the 2-year return period storm event or the 5-year return period 
storm event.  

The following subcatchments have capacity evaluated per the 2-year return period storm event 
level of service: 

• Grand River – Homedale subcatchment 
• Grand River – Southwest subcatchment 
• Grand River – Eagle Place subcatchment 
• Mohawk Lake subcatchment 

The following subcatchments have capacity evaluated per the 5-year return period storm event 
level of service: 

• Grand River – Northwest Subcatchment 
• Fairchild Creek – Garden subcatchment 
• Fairchild Creek – Jones subcatchment 
• Fairchild Creek – North subcatchment 
• Fairchild Creek – South subcatchment 
• D’Aubigny Creek subcatchment 

Figure 1 presents a map of the subcatchments with corresponding historical levels of service.   
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2.2.2.1 Gravity Sewer System Capacity 

Sewer surcharging conditions will be defined and assessed when peak system hydraulic grade 
line (HGL) within a pipe satisfies the following conditions under the 2-year or 5-year design storm, 
depending on subcatchment: 

• Existing Infrastructure 
o The Hydraulic Grade Line (HGL) in the pipe reaches surface elevation; or 
o The depth of flow in pipe is equal to the obvert elevation (d/D <= 1);  

• New/Upgraded Infrastructure 
o  Gravity sewers will achieve a d/D target ≤ 0.7 

2.3 Capital Cost Projections 

A capital cost is provided for all projects proposed as part of this Master Plan. For stormwater 
system projects, a high-level implementation cost was obtained using a unit rate cost based on 
pipe diameter. The unit costs utilized were estimated based on an average pipe diameter and 
historical construction costing information. Within each capital costing project, specific 
feasibility studies for each subcatchment and/or a Schedule B Environmental Assessment (EA) 
are required prior to construction. Design, administration, contingency, and non-recoverable 
HST costs were added to arrive at a final preliminary project cost, for budget planning purposes. 
High-level costing sheets were developed to support the financial evaluation for each capital 
project. The costing sheets are supported by an implementation plan and studies required prior 
to each specific project’s finalization. The project costs are provided in the Stormwater Capital 
Program, Section 9.3. 
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3. Planning, Land Use, & Growth Projections 

A Place to Grow: Growth plan for the Greater Golden Horseshoe is a 25-year plan, released in 
2006, that has the following aims:  

• Promote economic growth; 
• Prioritize intensification in strategic growth areas; 
• Increase housing supply; 
• Improve integration of land use planning with planning and investment in infrastructure 

and public service facilities; 
• Protect and enhance natural heritage, hydrologic and landform systems, features and 

functions; 
• Create jobs; and 
• Build communities that make life easier, healthier and more affordable for people of all 

ages 

Amendment 2 to the Province’s Growth Plan came into effect on June 17, 2103. This 
amendment updated Schedule 3 population and employment forecasts to 2031 and extended 
forecasts to a 2051 horizon. The basis of the 2020 MSP Update is to identify the long-term 
servicing requirements to support the City’s growth needs in line with the Amendment 2 to the 
Province’s Growth Plan to 2051, with appropriate strategic servicing decision to support post 
2051 growth.  

3.1 Growth Lands 

In 2016, the municipal boundary between the City of Brantford and the County of Brant was 
adjusted in order to secure additional lands in the City for future growth, effective January 1, 
2017. These lands are referred to as the Boundary Adjustment Lands.  

The municipal boundary adjustment brought new lands into Brantford’s municipal boundary; 
however, this did not automatically include the lands in the City’s urban area boundary, also 
referred to as the Settlement Area boundary. To expand the City’s Settlement Area boundary, 
the Province requires municipalities to conduct an MCR as input into their new or amended 
Official Plan. The MCR is necessary as it determines the extent to which the Settlement Area 
boundary is to be expanded. Following the completion of the MCR the new or amended Official 
Plan can designate urban land uses within the expanded Settlement Area boundary. 

The MCR identified both growth and intensification targets as well as Settlement Area 
boundary expansion needs. Figure 2 presents the Settlement Area Boundary Expansion Lands 
are further subdivided into the following sub-areas: 

• North Expansion Lands; 
• East Expansion Lands; and, 
• Tutela Heights 
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Both the East Expansion Lands and Tutela Heights include lands previously within the 
Settlement Area boundary of the County of Brant and through the boundary adjustment 
became part of the City’s Settlement Area. However, as these areas require municipal servicing 
infrastructure, they are included as part of the three expansion sub-areas listed above.  

The proposed land use designations for the Settlement Area boundary expansion areas are 
presented in Schedule 3 of the Official Plan and include a variation of residential, 
intensification, and employment areas. Portions of the Settlement Area Boundary Expansion 
are within the GRCA floodplain and Natural Heritage System; as such, urban development is not 
permitted in these areas of the new urban land uses due to their environmental sensitivity and 
the importance of maintaining the existing land uses. Additionally, beyond the Settlement Area 
Boundary Expansion are Trigger Lands, which are lands held for future Settlement Area 
expansion following substantial development of the current proposed Settlement Area 
Boundary Expansion areas. 
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3.1.1 Settlement Area Boundary Expansion Stormwater Servicing 

The Stormwater servicing concepts and strategies presented in the following sections consider 
upgrades within the City’s existing infrastructure system, as well as new infrastructure and 
upgrades needed to service the expansion areas.  

3.1.2 Proposed Development Lands 

There are multiple current proposals for development/redevelopment lands within the existing 
City boundary. These proposals outline stormwater management plans and facilities for the 
site-specific management of stormwater within the development boundaries. The following are 
the current development proposals which will be impacted by the 2020 MSP Update: 

• Greenfield area located at Erie Avenue and Birkett Lane 
• Vacant lands located at Highway 403 and Wayne Gretzky Parkway 
• Vacant lands located at Henry Street and Wayne Gretzky Parkway 
• Draft plans of a subdivision (vacant lands) located at the Grand River and proposed Oak 

Park Road extension 
• Greenfield area located west of Conklin Road 

The 2020 MSP Update acknowledges future planned stormwater management features, 
provided existing stormwater management plans have been approved.  

After the successful completion of the MSP Update and Transportation Master Plan Update 
Environmental Assessments, the City will be undertaking a Development Charge Background 
Study, a Water and Wastewater Rate Study, and a Financial Plan Update; these studies will be 
used to update the City’s existing Development Charges, and water and wastewater rates. 
Consideration for inclusion in the City’s Development Charges Bylaw(s) will be completed under 
the scope of these above referenced studies. 

3.2 Growth Lands - Land Use Overview 

3.2.1 Existing 

The existing land use within the North Expansion Lands currently consists largely of unserviced 
agricultural lands, vacant lands and a few areas of commercial and residential uses. Most 
commercial properties are located along King George Road, while residential lands, all 
unserviced, are located along Powerline Road, Park Road North, and Golf Road.  

The existing land use within the East Expansion Lands currently consists largely of unserviced 
agricultural lands. 

The existing land use within Tutela Heights, which has existing stormwater municipal services, 
consists primarily of existing residential lands, vacant lands, and agricultural lands. Most 
residential clusters are located along Mount Pleasant Road and Tutela Heights Road.  
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3.2.2 Future 

The proposed land use consists predominantly of residential and employment lands to support 
future growth metrics. Portions of the Settlement Area Boundary Expansion are within the 
GRCA floodplain and the Natural Heritage System; as such, urban development is not permitted 
in these portions of the new urban land uses due to their environmental sensitivity and the 
importance of maintaining existing land uses. Intensification corridors are proposed along King 
George Road, a major arterial road, and Park Road North, a minor arterial road. 

Figure 3 presents the proposed future land use. The North Expansion Lands are envisioned to 
contain a mixed-use community, with residential lands primarily in the east and employment 
lands primarily in the west. The East Expansion Lands are envisioned to contain residential 
lands primarily to the north and employment lands primarily to the south. Tutela Heights is 
envisioned to mainly include residential lands. 

Table 3 provides a description of the various land use types and their impact on the stormwater 
management system in its entirety. Note that the average runoff coefficient provided for each 
land use is preliminary. As outlined in the North Brantford and Tutela Heights Subwatershed 
Study (2020), area specific refinements will be required following the results of the field 
investigations and once detailed draft plans are available. 

Table 3: Stormwater Servicing Land Uses and Runoff Coefficients 

Land Use Description 
Average 
Runoff 

Coefficient 

Neighbourhood Residential Single family residential 0.45 

Neighbourhood Corridor 
Semi-detached residential & reduced frontage 

residential 
0.60 

Neighbourhood Centre 
Residential/commercial areas with high 

intensification 
0.75 

Intensification Corridor Areas with highest proposed intensification 0.90 

Employment Supportive Commercial/employment 0.90 

General Employment Industrial/employment 0.80 

Prestige Employment Industrial/employment with best locations 0.80 

Institutional Schools & churches 0.75 
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An increase in stormwater runoff volume, peak runoff flowrate, and a decrease in stormwater 
runoff quality are anticipated due to intensification of the previously pervious surfaces. Future 
land uses will be required to control volume, peak flowrate, and quality to pre-development or 
better conditions.  Controls within the expansion lands will be determined on a site-specific 
basis.  

3.2.3 Post-Period Considerations 

Beyond the Settlement Area Boundary Expansion are Trigger Lands and full buildout of the 
municipal boundary, which are lands held for future Settlement Area expansion following 
substantial development of the current proposed Settlement Area Boundary Expansion areas.  
No allowances or considerations are required to account for stormwater post-period 
conditions. Stormwater within the expansion lands, trigger lands, and buildout of the municipal 
boundary will be managed locally and the stormwater systems will not cross between the 
existing boundary, expansion lands boundary, trigger lands boundary, and full buildout of the 
municipal boundary due to local topography and watercourse location.  
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4. Existing Stormwater System 

The City of Brantford’s understanding of the existing condition and performance of its 
stormwater system is continuing to evolve; however, there remains a higher degree of 
uncertainty as compared to the City’s understanding of its water and wastewater systems. 

Throughout the development of the 2020 MSP Update, it was determined that the best plan of 
action, as related to the Stormwater Infrastructure, was to undertake a high-level (less detailed) 
assessment and evaluation of the stormwater system with the goal of establishing the overall 
vision and strategy for the management of the stormwater system. The high-level assessment 
and evaluation will then be utilized to establish a preliminary stormwater capital program. The 
resulting preliminary stormwater capital program will then be used as a guide while the City 
undertakes subsequent investigations and studies to strengthen the City’s understanding of the 
condition and performance of the stormwater systems, develop and confirm the desired 
servicing objectives, refine local stormwater servicing strategies, and confirm upgrade needs.  

4.1 Existing Stormwater Infrastructure 

The City of Brantford’s stormwater collection and conveyance system consists of a gravity 
system following local topography. The system has multiple subcatchments which are 
delineated based on ultimate outlet locations and receiving watercourses. As discussed within 
Section 2.2.2, the level of service provided within each subcatchment varies between the 
2-year storm event level of service and the 5-year storm event level of service. The following 
are the existing system subcatchments: 

• Grand River – Homedale 
• Grand River – Southwest 
• Grand River – Eagle Place 
• Grand River – Northwest 
• Mohawk Lake 
• Fairchild Creek – Garden 
• Fairchild Creek – Jones 
• Fairchild Creek – North 
• Fairchild Creek – South 
• D’Aubigny Creek 

An overview of the existing stormwater system is provided in Figure 4. 
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4.1.1 Existing Ponds/Stormwater Storage 

There are currently nineteen (19) municipal ponds within the City of Brantford which are 
designed to provide peak flow attenuation for major storm. The majority of these ponds also 
provide water quality treatment benefit (Total Suspended Solids (TSS) Removal), through TSS 
settling. The pond locations are presented in Figure 4. Additional existing pond details are 
found in Appendix A.  

4.1.2 Mohawk Lake and Canal 

The Mohawk Lake and Canal is a dominant water feature that runs through the heart of the 
City. This water system is a historical remnant of the 1800’s Grand River Canal system. Today 
the canal and Lake act as receiving bodies for a substantial portion of the City’s stormwater 
discharge.  

There is a weir control outlet from Mohawk Lake, east of Locks Road. This weir controls peak 
discharges from Mohawk Lake into the Grand River. 

4.1.3 Grand River Floodplain and Dike System 

The Grand River dike system, which is owned and managed by the Grand River Conservation 
Authority (GRCA), protects portions of the City from flooding during high river levels. The City 
provides some assistance to the GRCA for maintenance work subject to an agreement in place 
between the two parties. Stormwater outlets along the dike system have either tide gate 
and/or sluice gates that are closed when high Grand River water levels are encountered. The 
following subcatchments are directly affected by the Grand River dike system, as a portion (or 
all) of each storm sewer network discharges at dike-controlled locations: 

• Grand River – Homedale 
• Grand River – Southwest 
• Grand River – Eagle Place 

During these periods of high Grand River levels, stormwater cannot discharge from these 
outlets, presenting a potential flood risk. Figure 5 presents an overview of the Grand River dike 
network and applicable dike-controlled outlets.  
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4.2 Hydraulic Stormwater Model 

The City’s existing hydraulic model was updated through the following procedure: 

• System review through facilities drawings and GIS data 
• Direct GIS to model link for pipes, manholes, and storage facilities 
• System validation through flow monitoring data and final report from 2016-2017 storm 

sewer flow monitoring program 
• Establish model scenarios (2, 5, 10, 25, 50, and 100-year Chicago storm events) 

4.2.1 Network Development 

Updates to the system were imported directly from the City’s existing GIS stormwater system 
infrastructure data into the stormwater model. Prior to importing the network information into 
the model, GIS and existing model pipes were analyzed for any discrepancies with respect to 
infrastructure diameter and material. A small number of discrepancies were found, and the 
correct source of information was identified for each scenario (GIS or existing model). 

Junctions and conduits representing open ditches and watercourses have the least amount of 
information available. Stream cross-sections were applied and adjusted to approximate ditch 
dimensions. A survey of the ditches within the City of Brantford has recently been completed, 
with the information utilized to update ditch dimensions within portions of the City system.  

System network elevations for each model junction were based on the City’s ground surface 
contours. 

4.2.2 Facility Development 

Each system facility (stormwater pond) was manually reviewed and updated in the model 
based on available facility information. The scope of the facility development included: 

• Reviewing and updating the network configuration around each facility 
• Outlet/orifice/weir object characteristics were assigned (e.g. orifice diameter) 
• Depth/storage curves were created and assigned to each storage facility 

o Bathymetric survey CAD files were used to generate curves where available 
o Calculations using areas, volumes, and depths from drawings, reports, 

Environmental Compliance Approval’s (ECA), etc.  
o If no dimensional information was available, area from City GIS object was 

assumed 
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4.2.3 Subcatchment Delineation 

As part of the model update, subcatchments were recreated based on the up-to-date GIS data 
according to the following procedure: 

• Digital Elevation Model (DEM) surface was created from contour information 
• A catchment delineation algorithm was run on the created surface, which created 

polygons for areas likely to drain to each inlet object 

4.2.4 Model Validation 

The model was validated for accuracy using flow monitoring data and rain gauges. Potential 
model validation events were identified and assessed according to the following criteria: 

• Reasonable consistency between three rain gauges 
• Sufficiently large rainfall depth and intensity to generate measurable response at flow 

monitors 
• Acceptable data recorded for event at multiple flow monitors (accounting for data 

gaps/drops, data quality issues, flooding/dike gate closure, GRCA stream rating curve 
limits, etc.), such that each flow monitor had at least 2-3 events, if possible. 
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5. Assessment of Existing Stormwater Infrastructure 

A critical step in the Master Planning process is the assessment of the existing infrastructure to 
establish the stormwater system baseline conditions. These baseline conditions will become the 
basis of the future recommendations of the Master Plan, therefore it was important to ensure 
that they were determined through a comprehensive detailed analysis of the system. Once the 
existing system conditions were established, the potential impacts of the future growth, 
expansion, and intensification on the stormwater system were analyzed to develop and 
recommend future servicing strategies. 

Per the City’s stormwater management policy and design criteria, all future development, 
intensification, and expansion areas are required to control post-development stormwater peak 
flowrates to the pre-development stormwater peak flowrates. As such, the existing system 
model was assumed to adequately represent the future conditions for all locations with existing 
stormwater collection and conveyance. All infill development and future growth will be 
required to maintain or improve upon existing conditions, with any required controls being 
managed on-site. Under this requirement, there will be no net (negative) change in stormwater 
quantity, quality, or peak runoff. As such, the stormwater servicing concepts evaluated in 
Section 8.3 will be determined to address existing deficiencies.  

The following sections describe the current infrastructure constraints, as well as opportunities 
for developing and expanding the stormwater system to meet growing demands to the 2051 
planning horizon and beyond. 

5.1 Opportunities and Constraints 

Existing and future stormwater opportunities and constraints were identified through 
discussions with City staff, as well as through hydraulic analyses and review of infrastructure 
data (e.g. GIS, design reports, as-built information, etc.). The system hydraulic model was used 
to analyze the performance of the existing and future system under the City of Brantford’s 
Chicago storm event for various return periods.  

In general, the stormwater collection system has various local and trunk sewer deficiencies for 
the applicable level-of-service storm events within each subcatchment. Due to the segmented 
nature of the City’s stormwater system, the opportunities and constraints will be determined 
on a subcatchment specific basis.  

The key opportunities and constraints identified by the City and through the modelling exercise 
are included in the following sections. 
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5.1.1 Outlet 

• Area with no formal outlet north of Highway 403: A greenfield area north of Highway 
403 does not have an existing stormwater outlet based on local topography. 
Approximately 200 acres of external Brant County lands appear to drain to this area 
with no formal outlet. In Section 8.3.4, preliminary alternatives are explored to highlight 
potential outlet solutions to the greenfield area. The area is bound by Powerline Road to 
the north, Paris Road to the east, Highway 403 to the south, and the Grand River to the 
west, and consists predominantly of proposed industrial development with a number of 
active planning applications.  

• Low areas upstream of dike system have no outlet when gates are closed: The City of 
Brantford is protected from high Grand River water elevations through the use of a dike 
system as outlined in Section 4.1.3. During periods of high-water elevation, the outfall 
gates to the Grand River are temporarily closed to prevent backwater effects into the 
stormwater system. As such, subcatchments which outlet to the Grand River along the 
dike system do not have an adequate stormwater outlet when water levels are high in 
the Grand River.  

5.1.2 Conveyance 

• Determine bottlenecks and beneficial infrastructure upgrades: Bottlenecks have been 
identified within the underground linear infrastructure. The 2020 MSP Update proposes 
preliminary recommendations for infrastructure upgrades to address bottlenecks within 
Section 8.3.  

• Capacity needs and upgrades within intensification corridors to be determined: 
Intensification corridors have been outlined in the Official Plan update and strategically 
determined throughout the City of Brantford. Policy within the City states that 
development within the City must control post-development flowrates to pre-
development flowrates. As such, the capacity needs for existing constraints within 
intensification areas will be addressed in Section 8.3 on a subcatchment specific basis. 
As the intensification corridors will be redeveloped within the 2051 planning horizon, 
there are unique opportunities to manage and mitigate stormwater flows through Low 
Impact Development within these areas.  

• Both short-term and long-term strategies to manage conveyance capacity: Immediate 
conveyance capacity concerns where historical flooding has been noted require 
solutions implemented in the short term. To ensure the entire City system is adequately 
sized to convey the minor storm event, strategies need to be implemented through long 
term planning to manage both construction timelines and City budgeting priority. Long-
term solutions include innovative technologies such as Low Impact Development, as 
well as the planning, monitoring, and completion of studies required to support long-
term infrastructure decision making in the City of Brantford.  
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5.1.3 Water Quality 

• Temperature control for coldwater creeks and sensitive species:  Portions of the 
headwaters of Fairchild Creek are coldwater watercourses and require thermal 
mitigation prior to the discharge of stormwater. Future intensification and 
developments discharging to coldwater creeks in the City of Brantford will be required 
to account for thermal mitigation practices and technologies to mitigate the effects of 
intensification on stormwater temperature. Additional information on coldwater creeks 
in the City of Brantford are found in the North Brantford and Tutela Heights 
Subwatershed Study (2020).  

• High nutrient loading to Mohawk Lake with potential for quality enhancement: The 
Mohawk Lake subcatchment discharges into Mohawk Lake and the Mohawk Canal, 
which ultimately discharges into the Grand River. The City recently completed the 
Mohawk Lake and Mohawk Canal Functional Master Drainage and Restoration Study 
(2019) which outlines the water quality concerns within Mohawk Lake and follows the 
Municipal Class EA process to determine preferred remediation alternatives.  

• Implement Low Impact Development (LID) technologies in areas with high 
groundwater recharge: The City of Brantford has conducted multiple subwatershed 
studies to determine the areas of high groundwater recharge within the City limits. Low 
Impact Development technologies are an innovative method of matching post-
development groundwater recharge to pre-development conditions. Maintaining 
existing groundwater recharge conditions through LID technologies promotes healthy 
groundwater conditions within the watershed.  

5.1.4 Expansion Lands 

• Future servicing of expansion lands including multiple new stormwater management 
ponds: The City of Brantford Municipal Comprehensive Review Settlement Area 
Boundary Expansion Servicing Plan (2020) as well as Section 6 outline the proposed 
servicing for the expansion lands. This includes details on preliminary pond sizes and 
locations, control criteria for expansion lands, and details on the background 
information related to the expansion lands.  

• Conveyance and storage infrastructure isolated from existing system: The future 
stormwater system within the expansion lands is isolated from the existing stormwater 
collection and conveyance system due to existing topography. Existing conditions must 
be maintained during future development to ensure the health of the watershed. As 
such, the existing isolated systems within the expansion lands will continue to drain to 
the existing outlets.  
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5.2 High-Level Servicing Concepts 

The servicing concepts presented in Table 4 were evaluated from a high-level to determine the 
City of Brantford stormwater management criteria which benefit from the proposed servicing 
concepts. Within Table 4, an “” indicates that the control criterion is not impacted by or 
adequately addressed under the proposed servicing concept. A “” indicates that the control 
criterion is impacted or adequately addressed under the proposed servicing concept. When the 
symbols are enclosed by parenthesis, this indicates that the control criterion is/is not impacted 
or adequately addressed under most specific scenarios or technologies involved. Due to the 
variety of stormwater management technologies available within high-level servicing concepts, 
it is important to note/recognize that some specific technologies may or may not address 
control criteria concerns, dependent on the specific technology/strategy selected.  

Table 4: High-Level Servicing Concept Evaluation 

 Description 
Flow 

Control 
Volume 
Control 

Quality 
Control 

Thermal 
Control 

Status Quo • As is System     

Minor System 
Upgrades 

• Sewers     

Storage 

• Ponds 
• Underground Storage 

• Bioretention (LIDs) 
 () () () 

Low Impact 
Development 

(LID) Strategies 

• Permeable Pavers  
• Infiltration Systems 
• BioRetention 
• BioFiltration 

• Green Roofs 

() () () () 

Major System 
Upgrades 

• Roadway Curbing 
• Roadway ditches 
• Open Channel 

• Sewers (limited) 

  () () 

Other • Oil Grit Separator     
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5.3 Assessment of Existing System Performance, Opportunities and Constraints 

As each of the City’s stormwater subcatchments represents its own unique system, the system 
will be reviewed on a subcatchment-by-subcatchment basis. For a map of the City’s stormwater 
subcatchments please refer to Figure 1 in Section 2.2.2. Table 5 provides an overview of 
subcatchment parameters. It should be noted that established targets within the expansion 
lands will be further refined through the subwatershed study. 

Table 5: Overview of Existing System Subcatchment Parameters, Opportunities, and 
Constraints 

Subcatchment Name 
Total 
Contributing 
Area (ha) 

Sum of all contributing 
area to stormwater system 
within subcatchment 

Impervious 
Percentage (%) 

Percentage of total 
contributing area that 
is impervious 

Historical Level 
of Service  

Level of service which 
infrastructure has 
historically been designed 
to meet 

Outlets 
Outlet location and any 
important factors for 
consideration 

Linear 
Underground 
Infrastructure 
Length (km) 

Approximate total length 
of linear underground 
infrastructure within 
subcatchment 

Sewer Deficiencies 
(%) 

Percentage of deficient 
(flooding) 
infrastructure under 
existing conditions for 
level of service storm 
event 

Intensification 
Corridors 

Presence of intensification corridors within subcatchment 

Sensitivity to 
Climate Change 

Increase in deficiencies when climate change scenario applied (modified 
IDF curve for increased intensity) 

Low Impact 
Development 
Opportunities 

Model impact from scenarios where impervious area has been reduced to 
simulate implementation of Low Impact Development technologies 

O&C 
Opportunities & Constraints for various components of the stormwater 
system including minor system, storage and the major system. 
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5.3.1 Grand River – Homedale Subcatchment (Capital Program ID SW-LI-001) 

The Grand River – Homedale subcatchment is projected to experience limited growth within 
the 2051 planning horizon, with proposed growth in the intensification corridors. The majority 
of the system is performing well under existing conditions, with some localized flooding due to 
undersized local sewers. Additionally, there appears to be an area of flooding and surcharging 
within the east end of the subcatchment due to undersized sewers within the Albion Street 
trunk network. Additionally, this area discharges via outlet gates at the Grand River dike 
system. A summary of the subcatchment specific opportunities and constraints is presented in 
Table 6.  
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Table 6: Grand River - Homedale Subcatchment Parameters, Opportunities, and Constraints 

Grand River - Homedale 
Total 
Contributing 
Area (ha) 

Approximately 600 ha 
Impervious 
Percentage (%) 

24% 

Historical Level 
of Service  

2-year storm event Outlets 
Multiple outlets along 
Grand River dike 
system 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 60 km pipe 

< 5 km open channel 
Sewer Deficiencies 
(%) 

< 20% 

Intensification 
Corridors 

• St. Paul Ave. corridor 
• Brant Ave. corridor 
• Approximately 10% of subcatchment area 

Sensitivity to 
Climate Change 

• High sensitivity 
• Large increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Addresses local issues 
• Triggers downstream upgrades 
• Oversizing (storage) required to support Grand River outlet related 

flooding 

Storage O&C 
• Not required for outfall quantity control; supports Grand River 

outlet related flooding 
• Limited traditional options and lack of available land 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity 
• Moderate reduction in deficiencies from LID implementation 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Opportunity limited by Grand River dikes 

Other O&C • Limited existing quality control 
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5.3.2 Grand River – Southwest Subcatchment (Capital Program ID SW-LI-004) 

The Grand River – Southwest subcatchment is projected to experience limited growth within 
the 2051 planning horizon, with proposed growth in the intensification corridors. The majority 
of the system is performing well under existing conditions, with some localized flooding due to 
undersized local sewers. Some of the locations requiring local upgrades are within the proposed 
intensification corridors, providing an opportunity to upgrade during intensification or 
implement alternative stormwater management technologies such as Low Impact 
Development. On-site storage will be required to control the peak stormwater discharge from 
the greenfield areas. Additionally, the subcatchment discharges via outlet gates at the Grand 
River dike system. A summary of the subcatchment specific opportunities and constraints is 
presented in Table 7. 
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Table 7: Grand River - Southwest Subcatchment Parameters 

Grand River - Southwest 
Total 
Contributing 
Area (ha) 

Approximately 360 ha 
Impervious 
Percentage (%) 

24% 

Historical Level 
of Service  

2-year storm event Outlets 
Multiple outlets along 
Grand River dike 
system 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 25 km pipe 

< 5 km open channel 
Sewer Deficiencies 
(%) 

< 20% 

Intensification 
Corridors 

• Colborne St. W corridor 
• Approximately 10% of subcatchment area 

Sensitivity to 
Climate Change 

• High sensitivity 
• Large increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Addresses local issues 
• Triggers downstream upgrades 
• Capacity limited by existing outlets 
• Oversizing (storage) required to support Grand River outlet related 

flooding 

Storage O&C 
• Not required for outfall quantity control; supports Grand River 

outlet related flooding 
• Limited traditional options and lack of available land 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity 
• Moderate reduction in deficiencies from LID implementation 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Opportunity limited by Grand River dikes 

Other O&C • Limited existing quality control 
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5.3.3 Grand River – Eagle Place Subcatchment (Capital Program ID SW-LI-002) 

The Grand River – Eagle Place subcatchment is projected to experience moderate growth within 
the 2051 planning horizon, with proposed growth in the intensification corridors, as well as 
greenfield growth. Portions of the system are performing well under existing conditions, with 
moderate localized flooding due to undersized local sewers. Additionally, there appears to be 
an area of flooding and surcharging within the south end of the subcatchment due to 
undersized sewers within the Sixth Avenue/Sanderson Street trunk network. Some of the 
locations requiring local upgrades are within the proposed intensification corridors, providing 
an opportunity to upgrade during intensification or implement alternative stormwater 
management technologies such as Low Impact Development. On-site storage will be required 
to control the peak stormwater discharge from the greenfield areas. Additionally, the 
subcatchment discharges via outlet gates at the Grand River dike system. A summary of the 
subcatchment specific opportunities and constraints is presented in Table 8. 
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Table 8: Grand River - Eagle Place Subcatchment Parameters 

Grand River - Eagle Place 
Total 
Contributing 
Area (ha) 

Approximately 370 ha 
Impervious 
Percentage (%) 

25% 

Historical Level 
of Service  

2-year storm event Outlets 
Multiple outlets along 
Grand River dike 
system 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 25 km pipe 

< 5 km open channel 
Sewer Deficiencies 
(%) 

20% - 40% 

Intensification 
Corridors 

• Erie Ave. corridor 
• Downtown area north of Veterans Memorial Pkwy. 
• Approximately 20% of subcatchment area 

Sensitivity to 
Climate Change 

• Moderate sensitivity 
• Moderate increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Addresses local issues 
• Triggers downstream upgrades 
• Oversizing (storage) required to support Grand River outlet related 

flooding 

Storage O&C 
• Not required for outfall quantity control; supports Grand River 

outlet related flooding 
• Limited traditional options and lack of available land 

Low Impact 
Development 
(LID) O&C 

• Limited opportunity 
• Moderate reduction in deficiencies from LID implementation 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Opportunity limited by Grand River dikes 

Other O&C • Limited existing quality control 
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5.3.4 Grand River – Northwest Subcatchment (Capital Program ID SW-LI-010) 

The Grand River – Northwest subcatchment is projected to experience moderate growth within 
the 2051 planning horizon, with proposed growth in greenfield areas north of Highway 403 and 
in the southern portion of the subcatchment, adjacent to the Grand River. The system is 
performing well under existing conditions, with minimal localized flooding due to undersized 
local sewers. On-site storage will be required to control the peak stormwater discharge from 
the greenfield areas. Additionally, the greenfield lands north of Highway 403 will require an 
adequate outlet, as the greenfield lands are currently isolated, and the topography does not 
have a natural outlet. The greenfield lands south of Highway 403 are proposed to outlet directly 
to the Grand River, with necessary quantity and quality controls in place. A summary of the 
subcatchment specific opportunities and constraints is presented in Table 9. 
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Table 9: Grand River - Northwest Subcatchment Parameters 

Grand River - Northwest 
Total 
Contributing 
Area (ha) 

Approximately 290 ha 
Impervious 
Percentage (%) 

27% 

Historical Level 
of Service  

5-year storm event Outlets 
Multiple outlets along 
Grand River 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 15 km pipe 

< 5 km open channel 
Sewer Deficiencies 
(%) 

< 5% 

Intensification 
Corridors 

• No intensification corridors 

Sensitivity to 
Climate Change 

• Low sensitivity 
• Minimal deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Minimal minor system upgrades required 

Storage O&C 
• Required for northern greenfield areas (no existing outlet) 
• Not required (for outlet control) for southern greenfield areas 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity 
• Lack of existing outlet for northern greenfield lands 
• Support quality control for southern greenfield lands 

Major System 
Upgrades O&C 

• Required major system analysis in greenfield areas 

Other O&C • N/A 
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5.3.5 Mohawk Lake Subcatchment (Capital Program ID SW-LI-005, SW-LI-006 & SW-LI-007) 

The Mohawk Lake subcatchment is projected to experience high growth within the 2051 
planning horizon, with significant growth in the intensification corridors. Portions of the system 
are performing well under existing conditions, with moderate localized flooding due to 
undersized local sewers. As the majority of the locations requiring local upgrades are within the 
proposed intensification corridors, there is an opportunity to upgrade or implement alternative 
stormwater management technologies such as Low Impact Development during intensification. 
Portions of the local deficiencies are within the upstream reaches of the subcatchment. 
Consideration for downstream upgrades will be required to account for additional flows that 
will no longer be restricted from upstream upgrades. The subcatchment discharges to the 
Mohawk Lake and Mohawk Canal, which ultimately discharges into the Grand River. Due to the 
Mohawk Lake outlet, there are opportunities to improve stormwater management within the 
major system. Mohawk Lake currently has water quality deficiencies which are addressed in the 
Mohawk Lake and Mohawk Canal Functional Master Drainage and Restoration Study (2019). A 
summary of the subcatchment specific opportunities and constraints is presented in Table 10. 
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Table 10: Mohawk Lake Subcatchment Parameters 

Mohawk Lake 
Total 
Contributing 
Area (ha) 

Approximately 950 ha 
Impervious 
Percentage (%) 

37% 

Historical Level 
of Service  

2-year storm event Outlets 
Outlets to Mohawk 
Lake and ultimately 
Grand River 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 80 km pipe 

5 - 10 km open channel 
Sewer Deficiencies 
(%) 

< 20%  

Intensification 
Corridors 

• Downtown core 
• Colborne St. corridor 
• West St. corridor 
• Charing Cross St. corridor 
• Henry St. corridor 
• Wayne Gretzky Pkwy. corridor 
• Approximately 35% of subcatchment area 

Sensitivity to 
Climate Change 

• High sensitivity 
• Large increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Addresses local issues 
• Triggers downstream upgrades 

Storage O&C 
• No required for outfall quantity control 
• Limited traditional options and lack of available land 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity in downtown core 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Management of the major flow path can be used to manage the 
impact of local sewer surcharging and defer the triggering of sewer 
upgrade needs until works can be aligned as part of infrastructure 
renewal programs.  

Other O&C • Existing quality control concerns within Mohawk Lake 
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5.3.6 Fairchild Creek – Garden Subcatchment (Capital Program ID SW-LI-003) 

The Fairchild Creek – Garden subcatchment is projected to experience high growth within the 
2051 planning horizon, with proposed growth in the intensification corridors. The system 
currently has large areas of deficiencies under existing conditions, with localized flooding due to 
undersized local sewers. Additionally, there appears to be flooding and surcharging within the 
subcatchment due to undersized sewers within the Highway 403 trunk network. Portions of the 
local deficiencies are within the upstream reaches of the subcatchment. Consideration for 
downstream upgrades will be required to account for additional flows that will no longer be 
restricted from upstream upgrades. Some of the locations requiring local upgrades are within 
the proposed intensification corridors, providing an opportunity to upgrade during 
intensification or implement alternative stormwater management technologies such as Low 
Impact Development. Stormwater within the subcatchment discharges to multiple open 
channels and headwaters of Fairchild Creek. Due to the multiple outlet locations, there are 
opportunities to improve stormwater management within the major system. A summary of the 
subcatchment specific opportunities and constraints is presented in Table 11. 
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Table 11: Fairchild Creek - Garden Subcatchment Parameters 

Fairchild Creek - Garden 
Total 
Contributing 
Area (ha) 

Approximately 1,320 ha 
Impervious 
Percentage (%) 

49% 

Historical Level 
of Service  

5-year storm event Outlets 
Outlets to Fairchild 
Creek 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 60 km pipe 

~ 25 km open channel 
Sewer Deficiencies 
(%) 

> 40% 

Intensification 
Corridors 

• Fairview Dr./Lynden Rd. corridor 
• West St. corridor 
• Wayne Gretzky Pkwy. Corridor 
• King George Rd. corridor 
• Approximately 20% of subcatchment area 

Sensitivity to 
Climate Change 

• Moderate sensitivity 
• Moderate increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Focus on trunk system upgrades 
• May require end-of-pipe controls to protect receiving systems 

Storage O&C • May require end-of-pipe controls to protect receiving systems 

Low Impact 
Development 
(LID) O&C 

• High opportunity 
• Onsite controls required to minimize sewer upgrades 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Can be leveraged to minimize sewer needs 

Other O&C • Limited existing quality control 
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5.3.7 Fairchild Creek – Jones Subcatchment (Capital Program ID SW-LI-009) 

The Fairchild Creek – Jones subcatchment is projected to experience limited growth within the 
2051 planning horizon, with proposed growth in intensification areas along King George Road. 
The system is performing well under existing conditions, with minor localized flooding due to 
undersized local sewers. The subcatchment contains multiple ponds within the west end, 
controlling peak flowrate of stormwater discharged into Fairchild Creek to the north. There is 
limited quantity and quality control under existing conditions east of King George Street, 
presenting a downstream erosion risk within the headwaters of Fairchild Creek. A summary of 
the subcatchment specific opportunities and constraints is presented in Table 12. 
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Table 12: Fairchild Creek - Jones Subcatchment Parameters 

Fairchild Creek - Jones 
Total 
Contributing 
Area (ha) 

Approximately 210 ha 
Impervious 
Percentage (%) 

30% 

Historical Level 
of Service  

5-year storm event Outlets 
Multiple outlets to 
Fairchild Creek 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 20 km pipe 

~ 50 km open channel 
Sewer Deficiencies 
(%) 

< 20% 

Intensification 
Corridors 

• King George Rd. corridor 
• Approximately 20% of subcatchment area 

Sensitivity to 
Climate Change 

• High sensitivity 
• Large increase in deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Minimal minor system upgrades required 
• Triggers minimal downstream upgrades 

Storage O&C • May require end-of-pipe controls to protect receiving systems 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity 
• Onsite controls required to minimize sewer upgrades 

Major System 
Upgrades O&C 

• Define and integrate with greenfield areas 

Other O&C • Limited existing quality control 
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5.3.8 Fairchild Creek – North Subcatchment (Capital Program ID SW-LI-011) 

The Fairchild Creek – North subcatchment is projected to experience limited growth within the 
2051 planning horizon, with proposed growth in intensification areas along Wayne Gretzky 
Parkway. The system is performing well under existing conditions, with minor localized flooding 
due to undersized local sewers. There are reports of major system concerns within the 
subcatchment that possibly lead to localized flooding. The North-East End Flood Remediation 
Study (October 2020) is a Municipal Class EA that has been conducted to address the localized 
flooding opportunities, constraints, and preferred alternatives within the subcatchment. There 
is limited quantity and quality control under existing conditions, presenting a downstream 
erosion risk within the headwaters of Fairchild Creek, where the subcatchment discharges. A 
summary of the subcatchment specific opportunities and constraints is presented in Table 13. 

  



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 45 

Table 13: Fairchild Creek - North Subcatchment Parameters 

Fairchild Creek - North 

Total 
Contributing 
Area (ha) 

Approximately 610 ha 
Impervious 
Percentage (%) 

27% 

Historical Level 
of Service  

5-year storm event Outlets 
Multiple outlets to 
Fairchild Creek 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 60 km pipe 

~ 20 km open channel 
Sewer Deficiencies 
(%) 

< 5% 

Intensification 
Corridors 

• Park Rd. N corridor 
• Approximately 10% of subcatchment area 

Sensitivity to 
Climate Change 

• Low sensitivity 
• Minimal deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Minimal minor system upgrades required 
• Triggers minimal downstream upgrades 

Storage O&C • May require end-of-pipe controls to protect receiving systems 

Low Impact 
Development 
(LID) O&C 

• Limited opportunity 

Major System 
Upgrades O&C 

• Required to address existing flooding risk 

Other O&C • Limited existing quality control 
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5.3.9 Fairchild Creek – South Subcatchment (Capital Program ID SW-LI-008) 

The Fairchild Creek – South subcatchment is projected to experience high growth within the 
2051 planning horizon, with proposed growth in the intensification corridors, as well as 
greenfield growth. The majority of the system is performing well under existing conditions, with 
minimal localized flooding due to undersized local sewers. On-site storage will be required to 
control the peak stormwater discharge from the greenfield areas. Under existing conditions, 
the major system within the subcatchment is well defined and performing well, with existing 
quantity and quality control. There is a limited downstream risk of flooding within the 
subcatchment due to any local infrastructure upgrades. The subcatchment discharges to the 
headwaters of Fairchild Creek. A summary of the subcatchment specific opportunities and 
constraints is presented in Table 14. 
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Table 14: Fairchild Creek - South Subcatchment Parameters 

Fairchild Creek - South 

Total 
Contributing 
Area (ha) 

Approximately 160 ha 
Impervious 
Percentage (%) 

29% 

Historical Level 
of Service  

5-year storm event Outlets 
Outlet to Fairchild 
Creek 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 15 km pipe 

< 5 km open channel 
Sewer Deficiencies 
(%) 

< 5% 

Intensification 
Corridors 

• Colborne St. E corridor 
• Approximately 20% of subcatchment area 

Sensitivity to 
Climate Change 

• Low sensitivity 
• Minimal deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Addresses local issues 
• Triggers downstream upgrades 

Storage O&C • Required for new greenfield areas 

Low Impact 
Development 
(LID) O&C 

• Moderate opportunity 
• Intensification corridor potential for LIDs 

Major System 
Upgrades O&C 

• Not required 

Other O&C • N/A 
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5.3.10 D’Aubigny Creek Subcatchment 

The D’Aubigny Creek subcatchment is projected to experience major growth within the 2051 
planning horizon, with significant proposed growth in the greenfield areas. The majority of the 
system is performing well under existing conditions, with minimal localized flooding due to 
undersized local sewers. On-site storage will be required to control the peak stormwater 
discharge from the greenfield areas. Under existing conditions, the major system within the 
subcatchment is well defined and performing well, with existing quantity and quality control. 
There is a limited risk of local infrastructure upgrades triggering downstream flooding within 
the subcatchment. The subcatchment discharges to D’Aubigny Creek, which ultimately 
discharges to the Grand River. A summary of the subcatchment specific opportunities and 
constraints is presented in Table 15. 
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Table 15: D’Aubigny Creek Subcatchment Parameters 

D’Aubigny Creek 
Total 
Contributing 
Area (ha) 

Approximately 510 ha 
Impervious 
Percentage (%) 

23% 

Historical Level 
of Service  

5-year storm event Outlets 

Multiple outlets to 
D’Aubigny Creek with 
ultimate Grand River 
outlet 

Linear 
Underground 
Infrastructure 
Length (km) 

~ 40 km pipe 

~ 10 km open channel 
Sewer Deficiencies 
(%) 

< 5% 

Intensification 
Corridors 

• Colborne St. W & Veterans Memorial Pkwy. intersection block 
• < 5% of subcatchment area 

Sensitivity to 
Climate Change 

• Low sensitivity 
• Minimal deficiencies due to modified IDF 

Minor System 
Upgrade O&C 

• Not needed 

Storage O&C • Required for new greenfield areas 

Low Impact 
Development 
(LID) O&C 

• Not needed 
• Opportunity for LIDs within greenfield areas 

Major System 
Upgrades O&C 

• Not needed 

Other O&C • N/A 

5.4 Expansion Lands 

The Settlement Area Boundary Expansion Lands will require municipal stormwater collection 
via independent subsystems. The expansion lands are not proposed to have any drainage 
conveyed into the City’s existing stormwater conveyance system. Details on the servicing of the 
expansion lands are found in Section 6 and within the City of Brantford Municipal 
Comprehensive Review Settlement Area Boundary Expansion Servicing Plan (2020). 
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6. Servicing of Expansion Lands 

Historically, a “traditional approach” to stormwater management consisting predominantly of 
conveyance to stormwater ponds was identified as the preferred stormwater servicing 
approach for municipalities within Ontario. As development within southern Ontario and the 
Greater Golden Horseshoe has progressed, the industry has shifted its stormwater 
management philosophy to include sustainable stormwater practices. The “traditional 
approach” to stormwater management was designed to provide relief to the receiving bodies of 
water, limiting the impacts of development; however, traditional stormwater management 
practices overlooked the impacts of infiltration on groundwater recharge and ultimately the 
water balance that exists in a pre-development scenario. The Low Impact Development 
Stormwater Management Planning and Design Guide1 recommends a “treatment-train” 
approach to stormwater management in which multiple stormwater management technologies 
and strategies are implemented in series or parallel to better simulate the natural environment 
(pre-development scenario) following development.  

As discussed in the Subwatershed Study within Appendix B, most of the North Expansion Lands 
and Tutela Heights fall within the Norfolk Sand Plain. The expansion lands predominantly 
consist of clay soils, with pockets of sandy soils meandering along reaches of Jones Creek (North 
Expansion Lands) and the Grand River (Tutela Heights). The western and southwestern areas 
within the North Expansion Lands contain pockets of gravel, pockets of sand, and pockets of 
diamicton. The topography within the North Expansion Lands is hummocky which contributes 
to significant depression storage. Although most of the soils are clay, the depression storage 
from the hummocky landscape provides up to 300 mm/yr contributing to groundwater 
recharge. Per the GRCA GIS mapping, most of the expansion lands contribute approximately 25 
mm/yr of groundwater recharge, which is expected due to the low hydraulic conductivity of the 
clay soils.  

6.1 Development of Stormwater Servicing Concepts 

The preferred stormwater servicing strategy detailed in the following section and stormwater 
infrastructure upgrade needs are presented in Figure 6. For reference, Figure 7 presents the 
watercourse characterization of the expansion lands.   

Concepts are based on the City’s existing ground elevations within the expansion lands and the 
identified natural heritage system. Due to the fragmented nature of the stormwater system 
within the expansion lands, the future municipal conveyance network will be determined on a 
local, lot-level/block planning basis in conjunction with local land developers.  

 
1 Credit Valley Conservation & Toronto and Region Conservation Authority. (2010). Low Impact Development 
Stormwater Management Planning and Design Guide. Retrieved from: 
https://sustainabletechnologies.ca/home/urban-runoff-green-infrastructure/low-impact-development/low-
impact-development-stormwater-management-planning-and-design-guide/ 
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Ultimately, the completion of Block Plan and area specific stormwater management plans, to be 
approved by the City and Grand River Conservation Authority, will be required and will further 
refine the area specific management requirements and overall strategy. However, it is 
anticipated that the stormwater management and conveyance system for both the North 
Expansion Lands and Tutela Heights must meet the following minimum control requirements 
across the entirety of the Secondary Plan Areas: 

• Quantity control  
o Peak control – post-development peak flowrates controlled to pre-development 

peak flowrates and durations  
• Major system controls  

o All land development must have a major system in place capable of conveying the 
100-year storm event 

• Quality control  
o MECP Enhanced treatment (80% Total Suspended Solids (TSS) removal) 

• Erosion control & water balance 
o Extended detention of the 4hr 25mm Chicago design storm 

The servicing strategies outlined within this section anticipate to provide an initial guidance in 
the development of the required block plans and stormwater management plans. Future 
management plans are able to modify the strategies outlined within this section provided the 
required strategies: 

• Address the overall servicing principals and objectives outlined in the MSP and 
Subwatershed studies;  

• Does not adversely impact adjacent or downstream lands ability to meet their own 
stormwater servicing requirements; and, 

• Is not reliant on the use of temporary infrastructure and/or does not substantially 
increase the City operational and maintenance liabilities. 
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6.1.1 Northwest Employment Area (Pond #1) Preferred Strategy 

The Northwest Employment Area subcatchment consists of approximately 152 ha of Prestige 
Employment and Supportive Employment lands along the northern and western boundary of 
the North Expansion Lands. The subcatchment is bound by agricultural lands to the north, east, 
and west, and Powerline Road to the south.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. Surface topography and historical aerial 
photography indicate that overland flows ultimately discharge to the South Branch of Lower 
Jones Creek via overland flow and minor channelization within the agricultural lands. The 
Subwatershed Study has identified areas of slope erosion along the valley walls of Lower Jones 
Creek as well as significant slope erosion through Fairchild Creek. Consideration of erosion 
threshold analysis and extended detention of stormwater through these watersheds should be 
considered to protect the receiving bodies from further erosion. As Jones Creek discharges to 
Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is required to 
protect the receiving bodies from erosion. Existing surface topography of the lands surrounding 
the subcatchment indicate that the external agricultural lands to the west sheet flow east 
towards the subcatchment. Further investigation of external flows is required to confirm the 
extent of losses (infiltration, evapotranspiration, hummocky pockets of standing water) and 
extent of external drainage entering the Northwest Employment Area.  

Stormwater from Northwest Employment Area will be conveyed to SWM Pond #1, located 
north of Powerline Road and west of Golf Road. The pond will be sized to control the 
subcatchment’s 100-year post-development peak flowrate back to the pre-development peak 
flowrate. To achieve post-to-pre flow control, a pond size of approximately 7.5 ha with an 
effective active storage depth of 1.25 m is required. In addition to providing peak flow 
(quantity) controls, the pond is proposed to provide TSS quality control treatment and thermal 
mitigation treatment. Table 16 provides additional information on required pond sizing for 
quantity control. 

Table 16: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

7.35 49.06 94,000 

All lands developed within the Northwest Employment Lands will require site-specific quality 
controls to ensure adequate TSS removal prior to discharge into SWM Pond #1, municipal 
conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE Enhanced 
Removal) is required for the subcatchment.  
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The Northwest Employment Lands’ surficial geology consists of a mixture of gravel, sand, 
diamicton, and clay, with the majority of the subcatchment consisting of clay and diamicton. 
Due to the hydraulic conductivity of the soil types present in the subcatchment, a groundwater 
recharge rate varying between <100 – 400 mm/yr (averaging approximately 300 mm/yr) is 
present under the pre-development conditions. As such, the GRCA recommends site-specific 
hydrogeological investigations to ensure post-development groundwater recharge meets the 
pre-development levels. A treatment-train approach is recommended with the inclusion of site-
specific LIDs to achieve the required groundwater recharge. Additionally, the eastern portion of 
the subcatchment falls within a significant groundwater recharge area. As such, all 
development within the significant groundwater recharge area requires quality control pre-
treatment prior to any forms of infiltration. Only clean water is permitted for infiltration to 
meet the groundwater recharge requirements. Additional information on groundwater 
recharge vulnerability is found in the Subwatershed Study.  

A summary of the final preferred servicing strategy is contained in Table 17.  

Table 17: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #1 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #1 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #1 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs, 
ensuring clean water in areas of 
significant groundwater recharge  

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #1 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 
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6.1.2 Southwest Employment Area (Pond #2) Preferred Strategy 

The Southwest Employment Area subcatchment consists of approximately 97 ha of Prestige 
Employment and Supportive Employment land uses along the western boundary of the North 
Expansion Lands. The subcatchment is bound by Powerline Road to the north, Golf Road to the 
east, and the CN railway to the south and west.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. Paris Road divides the subcatchment into two 
distinct halves. Surface topography indicates that overland flows ultimately discharge to the 
South Branch of Lower Jones Creek via overland flow and minor, temporary channelization 
within the agricultural lands. The Subwatershed Study has identified areas of slope erosion 
along the valley walls of Lower Jones Creek as well as significant slope erosion through Fairchild 
Creek. Consideration of erosion threshold analysis and extended detention of stormwater 
through these watersheds should be considered to protect the receiving bodies from further 
erosion. As Jones Creek discharges to Fairchild Creek, 48-72 hr extended detention up to the 
first 25mm of rainfall is required to protect the receiving bodies from erosion. Existing surface 
topography of the lands surrounding the subcatchment indicates that there are no significant 
external flows entering the subcatchment. Further investigation of external flows entering the 
Northwest Employment Area is required due to the preliminary nature of the available 
information. 

Stormwater from the Southwest Employment Area will be conveyed to SWM Pond #2, located 
west of Golf Road. The pond will be sized to control the subcatchment’s 100-year post-
development peak flowrate back to the pre-development peak flowrate. To achieve post-to-pre 
flow controls, a pond size of approximately 5.0 ha with an effective active storage depth of 
1.25 m is required. In addition to providing peak flow (quantity) controls, the pond will provide 
TSS quality control treatment and thermal mitigation treatment. Table 18 provides information 
on required pond sizing for quantity control. 

Table 18: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

4.62 31.70 62,000 

All lands developed within the Southwest Employment Area will require site-specific quality 
controls to ensure adequate TSS removal prior to discharge into SWM Pond #2, municipal 
conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MECP Enhanced 
Removal) is required for the subcatchment.  
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The Southwest Employment Lands’ surficial geology predominantly consists of a mixture of 
gravel and sand, with small areas of diamicton. Due to hydraulic conductivity of the soil types 
present in the subcatchment, an average groundwater recharge rate of approximately 300 
mm/yr is present under the pre-development conditions. As such, the GRCA recommends site-
specific hydrogeological investigations to ensure post-development groundwater recharge 
meets the pre-development levels. A treatment-train approach is recommended with the 
inclusion of site-specific LIDs to achieve the required groundwater recharge. Additionally, the 
lands within the southeast corner of the subcatchment lie above a highly vulnerable aquifer. As 
such, all development within the highly vulnerable aquifer area requires quality control pre-
treatment prior to any forms of infiltration. Only clean water is permitted for infiltration to 
meet the groundwater recharge requirements. Additional information on the highly vulnerable 
aquifer is found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 19.  

Table 19: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #2 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #2 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #2 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs, 
ensuring clean water due to highly 
vulnerable aquifer 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #2 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 
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6.1.3 Golf Road North Employment Area (Pond #3) Preferred Strategy 

The Golf Road North Employment Area subcatchment consists of approximately 43 ha of 
General Employment lands along the northern boundary of the North Expansion Lands. The 
subcatchment is bound by rural and natural heritage lands to the north, east, south, and west, 
with Golf Road running through the center of the subcatchment.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. The subcatchment contains a natural drainage 
channel which conveys drainage from the agricultural lands to the South Branch of Lower Jones 
Creek. The Subwatershed Study has identified areas of slope erosion along the valley walls of 
Lower Jones Creek as well as significant slope erosion through Fairchild Creek. Consideration of 
erosion threshold analysis and extended detention of stormwater through these watersheds 
should be considered to protect the receiving bodies from further erosion. As Jones Creek 
discharges to Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is 
required to protect the receiving bodies from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicate that the 
external agricultural lands to the north and west drain naturally towards the subcatchment. The 
external flows are conveyed from west to east through the subcatchment via the South Branch 
of Lower Jones Creek. Additionally, a segment of the South Branch of Lower Jones Creek aligns 
with the southern border of the subcatchment within a Natural Heritage Area. This section of 
the creek conveys flows from the Northwest Employment Area from west to east. Further 
investigation of external flows is required to confirm the extent of losses (infiltration, 
evapotranspiration, hummocky pockets of standing water) and extent of external drainage 
entering the Golf Road North Employment Area. 

Stormwater from Golf Road North Employment Area will be conveyed to SWM Pond #3, located 
east of Golf Road, at the southeast corner of the subcatchment where the existing drainage 
channel is located. The pond will be sized to control the subcatchment’s 100-year post-
development peak flowrate back to the pre-development peak flowrate. To achieve post-to-pre 
flow controls, a pond size of approximately 2.0 ha with an effective active storage depth of 
1.25 m is required. In addition to providing peak flow (quantity) controls, the pond is proposed 
to provide TSS quality control treatment and thermal mitigation treatment. Table 20 provides 
additional information on required pond sizing for quantity control. 

Table 20: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

2.75 13.88 25,000 
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All lands developed within the Golf Road North Employment Lands will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #3, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Golf Road North Employment Lands’ surficial geology consists predominantly of clay soils 
with a portion of diamicton. Due to the hummocky nature of the soils present in the 
subcatchment, a groundwater recharge rate averaging approximately 300 mm/yr is present 
under the pre-development conditions. As such, the GRCA recommends site-specific 
hydrogeological investigations to ensure post-development groundwater recharge meets the 
pre-development levels. A treatment-train approach is recommended with the inclusion of site-
specific LIDs to achieve the required groundwater recharge. Additional information on 
groundwater recharge is found in the Subwatershed Study.  

A summary of the final preferred servicing strategy is contained in Table 21.  

Table 21: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #3 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #3 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #3 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #3 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 
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6.1.4 Golf-Powerline Employment Area (Pond #4) Preferred Strategy 

The Golf-Powerline Employment Area subcatchment consists of approximately 62 ha of Prestige 
Employment, Supportive Employment, and General Employment lands along the northern and 
western boundary of the North Expansion Lands. The subcatchment is bound by agricultural 
lands to the north, east, and west, and Powerline Road to the south, with Golf Road running 
through the center of the subcatchment.   

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. The subcatchment is surrounded by small 
natural outlet channels to both the north and east, with the natural drainage outlet at the 
northeast corner of the subcatchment. Stormwater from the Golf-Powerline Employment Area 
subcatchment ultimately discharges to the South Branch of Lower Jones Creek. The 
Subwatershed Study has identified areas of slope erosion along the valley walls of Lower Jones 
Creek as well as significant slope erosion through Fairchild Creek. Consideration of erosion 
threshold analysis and extended detention of stormwater through these watersheds should be 
considered to protect the receiving bodies from further erosion. As Jones Creek discharges to 
Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is required to 
protect the receiving bodies from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicate that the 
external agricultural lands to the south and east naturally drain towards the Natural Heritage 
lands bordering the northern and eastern extents of the subcatchment. The external flows are 
conveyed along the borders of the subcatchment via the South Branch of Lower Jones Creek, 
including stormwater from proposed Pond #1, 2, and 3. Further investigation of external flows 
is required to confirm the extent of losses (infiltration, evapotranspiration, hummocky pockets 
of standing water) and extent of external drainage conveyed along the borders of the Golf-
Powerline Employment Area.  

Stormwater from Golf-Powerline Employment Area will be conveyed to SWM Pond #4, located 
along the northern border of the subcatchment, north of Powerline Road and east of Golf Road. 
The pond will be sized to control the subcatchment’s 100-year post-development peak flowrate 
back to the pre-development peak flowrate. To achieve post-to-pre flow controls, a pond size 
of approximately 3.2 ha with an effective active storage depth of 1.25 m is required. In addition 
to providing peak flow (quantity) controls, the pond is proposed to provide TSS quality control 
treatment and thermal mitigation treatment. Table 22 provides additional information on 
required pond sizing for quantity control. 

Table 22: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

2.78 20.12 40,000 
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All lands developed within the Golf-Powerline Employment Lands will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #4, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Golf-Powerline Employment Lands’ surficial geology consists of predominantly clay soils 
with a small portion of diamicton and sand. Due to the hummocky nature of the soils present in 
the subcatchment, a groundwater recharge rate averaging approximately 300 mm/yr is present 
under the pre-development conditions. As such, the GRCA recommends site-specific 
hydrogeological investigations to ensure post-development groundwater recharge meets the 
pre-development levels. A treatment-train approach is recommended with the inclusion of site-
specific LIDs to achieve the required groundwater recharge. Additionally, the southwestern 
portion of the subcatchment falls within a significant groundwater recharge area. As such, all 
development within the significant recharge area requires quality control pre-treatment prior 
to any forms of infiltration. Only clean water is permitted for infiltration to meet the 
groundwater recharge requirements. Additional information on groundwater recharge 
vulnerability is found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 23.  
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Table 23: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #4 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #4 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #4 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs, 
ensuring clean water in areas of 
significant groundwater recharge 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #4 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.5 Balmoral-Powerline Northwest (Pond #5) Preferred Strategy 

The Balmoral-Powerline Northwest subcatchment consists of approximately 42 ha of mixed-use 
lands, including a portion of the neighbourhood corridor lands north of Powerline Road. The 
subcatchment is bound by natural heritage lands to the north, agricultural lands to the east, 
and west, and Powerline Road to the south.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. The subcatchment is surrounded by small 
natural outlet channels to the north, east, and west, with the natural drainage outlet along the 
northern border of the subcatchment. Stormwater from the Balmoral-Powerline Northwest 
subcatchment ultimately discharge to the South Branch of Lower Jones Creek. The 
Subwatershed Study has identified areas of slope erosion along the valley walls of Lower Jones 
Creek as well as significant slope erosion through Fairchild Creek. Consideration of erosion 
threshold analysis and extended detention of stormwater through these watersheds should be 
considered to protect the receiving bodies from further erosion. As Jones Creek discharges to 
Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is required to 
protect the receiving bodies from erosion. 



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 63 

Existing surface topography of the lands surrounding the subcatchment indicate that the 
external agricultural lands to the south drain through the eastern limits of the Balmoral-
Powerline subcatchment. Specifically, stormwater is conveyed from the subdivision north of the 
Paris Road interchange northerly through the Balmoral-Powerline Southwest subcatchment, 
entering the Balmoral-Powerline Northwest at the southeast corner and ultimately being 
conveyed north to the South Branch of Lower Jones Creek. A portion of the public golf course 
southeast of the subcatchment is also conveyed through the Balmoral-Powerline Southwest 
subcatchment via the same drainage pathway. The channel conveying the external flows is not 
within the Natural Heritage Area, which may provide the ability to bury the channel, subject to 
approval by the GRCA for any features within their jurisdiction. Further investigation of external 
flows is required to confirm the extent of losses (infiltration, evapotranspiration, hummocky 
pockets of standing water) and extent of external drainage conveyed along through the 
Balmoral-Powerline Northwest subcatchment. 

Stormwater from Balmoral-Powerline Northwest subcatchment will be conveyed to SWM Pond 
#5, located along the northern border of the subcatchment. The pond will be sized to control 
the subcatchment’s 100-year post-development peak flowrate back to the pre-development 
peak flowrate. To achieve post-to-pre flow controls, a pond size of approximately 2.0 ha with an 
effective active storage depth of 1.25 m is required. In addition to providing peak flow 
(quantity) controls, the pond is proposed to provide TSS quality control treatment and thermal 
mitigation treatment. Table 24 provides additional information on required pond sizing for 
quantity control. 

Table 24: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

1.82 12.56 25,000 

All lands developed within the Balmoral-Powerline Northwest subcatchment will require site-
specific quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #5, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Balmoral-Powerline Northwest subcatchment’s surficial geology consists entirely of clay 
soils. Due to the hummocky nature of the soils present in the subcatchment, a groundwater 
recharge rate averaging approximately 300 mm/yr is present under the pre-development 
conditions. As such, the GRCA recommends site-specific hydrogeological investigations to 
ensure post-development groundwater recharge meets the pre-development levels. A 
treatment-train approach is recommended with the inclusion of site-specific LIDs to achieve the 
required groundwater recharge. Additional information on groundwater recharge is found in 
the Subwatershed Study. 
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A summary of the final preferred servicing strategy is contained in Table 25.  

Table 25: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #5 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #5 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #5 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #5 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.6 Balmoral-Powerline Southwest (Pond #6) Preferred Strategy 

The Balmoral-Powerline Southwest subcatchment consists of approximately 60 ha of 
predominantly Neigbourhood Residential lands, including portions of the Neighbourhood 
Corridor lands and Neighbourhood Centre lands south of Powerline Road. The subcatchment is 
bound by Powerline Road to the north, a golf course to the east, a residential subdivision to the 
south, and natural heritage lands to the west.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater management ponds 
adjacent to the subcatchment boundaries located in both the golf course to the east and the 
residential subdivision to the south. The adjacent stormwater ponds discharge overland to the 
Balmoral-Powerline Southwest subcatchment, with stormwater conveyed south to north 
through the subcatchment. The stormwater leaves the Balmoral-Powerline Southwest 
subcatchment, is conveyed through the Balmoral-Powerline Northwest subcatchment, and 
ultimately discharges to the South Branch of Lower Jones Creek.  
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The Subwatershed Study has identified areas of slope erosion along the valley walls of Lower 
Jones Creek as well as significant slope erosion through Fairchild Creek. Consideration of 
erosion threshold analysis and extended detention of stormwater through these watersheds 
should be considered to protect the receiving bodies from further erosion. As Jones Creek 
discharges to Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is 
required to protect the receiving bodies from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicates that there are 
negligible external overland flows entering the Balmoral-Powerline Southwest subcatchment; 
however, the City’s stormwater infrastructure data indicates that stormwater is conveyed from 
both the subdivision north of the Paris Road interchange and the golf course east of Balmoral 
Drive into the Balmoral-Powerline Southwest subcatchment. The stormwater enters via both 
the eastern and southern border of the subcatchment and is currently conveyed overland to 
the Balmoral-Powerline Northwest subcatchment. The channel conveying the external flows is 
not within the Natural Heritage Area, which may provide the ability to bury the channel, subject 
to approval by the GRCA for any features within their jurisdiction. Further investigation of 
external flows is required to confirm the extent of losses (infiltration, evapotranspiration, 
hummocky pockets of standing water) and extent of external drainage conveyed into the 
Balmoral-Powerline Southwest subcatchment. Under existing conditions, there are inadequate 
overland flow pathways to control the major storm event. Prior to development, an adequate 
overland flow path will be required. A future study reviewing the potential oversizing of the 
culvert crossing Powerline Road is recommended to potentially handle major overland flows. 

Stormwater from the Balmoral-Powerline Southwest subcatchment will be conveyed to SWM 
Pond #6, located along the northern border of the subcatchment, south of Powerline Road. The 
pond will be sized to control the subcatchment’s 100-year post-development peak flowrate 
back to the pre-development peak flowrate. To achieve post-to-pre flow controls, a pond size 
of approximately 1.5 ha with an effective active storage depth of 1.25 m is required. In addition 
to providing peak flow (quantity) controls, the pond is proposed to provide TSS quality control 
treatment and thermal mitigation treatment. Table 26 provides additional information on 
required pond sizing for quantity control. 

Table 26: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

2.92 11.79 19,000 

All lands developed within the Balmoral-Powerline Southwest subcatchment will require site-
specific quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #6, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  
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The Balmoral-Powerline Southwest subcatchment’s surficial geology consists partially of clay 
soils and partially of sand. Due to the hummocky nature and high hydraulic conductivity of the 
sandy soils present in the subcatchment, a groundwater recharge rate ranging from 0 to 
400 mm/yr is present under the pre-development conditions, averaging approximately 
300 mm/yr. As such, the GRCA recommends site-specific hydrogeological investigations to 
ensure post-development groundwater recharge meets the pre-development levels. A 
treatment-train approach is recommended with the inclusion of site-specific LIDs to achieve the 
required groundwater recharge. Additional information on groundwater recharge is found in 
the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 27.  

Table 27: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #6 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #6 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#6 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #6 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.7 Northridge North (Pond #7) Preferred Strategy 

The Northridge North subcatchment consists of approximately 45 ha of predominantly 
Neigbourhood Residential and Neighbourhood Corridor lands north of Powerline Road.  
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The subcatchment is bound by natural heritage lands to the north and east, Powerline Road to 
the south, and agricultural lands to the west.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater conveyance 
channels/pathways conveying stormwater through the subject lands from both the Northridge 
Public Golf Course and the Balmoral-Powerline Southwest subcatchment. Ultimately, the 
external drainage, as well as drainage from the Northridge North subcatchment are conveyed 
to the South Branch of Lower Jones Creek. The Subwatershed Study has identified areas of 
slope erosion along the valley walls of Lower Jones Creek as well as significant slope erosion 
through Fairchild Creek. Consideration of erosion threshold analysis and extended detention of 
stormwater through these watersheds should be considered to protect the receiving bodies 
from further erosion. As Jones Creek discharges to Fairchild Creek, 48-72 hr extended detention 
up to the first 25mm of rainfall is required to protect the receiving bodies from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicates that a portion 
of the golf course to the south drains through the middle of the Northridge North 
subcatchment, ultimately being conveyed north to the South Branch of Lower Jones Creek. The 
channel conveying the external flows is not within the Natural Heritage Area, which may 
provide the ability to bury the channel, subject to approval by the GRCA for any features within 
their jurisdiction. The eastern limit of the subcatchment borders natural heritage lands which 
contain a channel conveying stormwater from the residential subdivision south of Powerline 
Road to the South Branch of Lower Jones Creek to the north of the subcatchment. Further 
investigation of external flows is required to confirm the extent of losses (infiltration, 
evapotranspiration, hummocky pockets of standing water) and extent of external drainage 
conveyed along through the Northridge North subcatchment. 

Stormwater from the Northridge North subcatchment will be conveyed to SWM Pond #7, 
located along the northern border of the subcatchment, south of the natural heritage lands. 
The pond will be sized to control the subcatchment’s 100-year post-development peak flowrate 
back to the pre-development peak flowrate. To achieve post-to-pre flow controls, a pond size 
of approximately 1.1 ha with an effective active storage depth of 1.25 m is required. In addition 
to providing peak flow (quantity) controls, the pond is proposed to provide TSS quality control 
treatment and thermal mitigation treatment. Table 28 provides additional information on 
required pond sizing for quantity control. 

Table 28: High-Level Pond Calculations 

100-year Pre-Development 
Peak Flowrate (m3/s) 

100-year Uncontrolled Post-
Development Peak Flowrate 

(m3/s) 

Required Effective Active 
Pond Volume (m3) 

2.55 9.13 14,000 
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All lands developed within the Northridge North will require site-specific quality controls to 
ensure adequate TSS removal prior to discharge into SWM Pond #7, municipal conveyance 
infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE Enhanced Removal) is 
required for the subcatchment.  

The Northridge North subcatchment’s surficial geology consists entirely of clay soils. Due to the 
hummocky nature and high hydraulic conductivity of the sandy soils present in the 
subcatchment, a groundwater recharge rate averaging approximately 300 mm/yr is present 
under the pre-development conditions. As such, the GRCA recommends site-specific 
hydrogeological investigations to ensure post-development groundwater recharge meets the 
pre-development levels. A treatment-train approach is recommended with the inclusion of site-
specific LIDs to achieve the required groundwater recharge. Additional information on 
groundwater recharge is found the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 29.  

Table 29: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #7 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #7 

Quality Control 
MOE Enhanced (80% 

TSS removal) 
• Site specific controls (OGS, LIDs, etc.) 

in treatment train with SWM Pond #7 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #7 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 
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6.1.8 King George Corridor (Pond #8, 9, & 10) Preferred Strategy 

The King George Corridor subcatchment consists of approximately 84 ha of Neigbourhood 
Residential and Neighbourhood Corridor lands north of Powerline Road, as well as the 
Intensification Corridor lands along King George Road and Neighbourhood Centre lands along a 
future intersection north of Powerline Road. The subcatchment is bound by natural heritage 
lands to the north and west, agricultural lands to the east, and Powerline Road to the south.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater conveyance 
channels/pathways along both the east and west borders of the subcatchment, with the 
easterly channel conveying drainage from the existing King George Corridor subcatchment and 
the westerly channel conveying drainage from a residential subdivision south of Powerline Road 
and west of King George Road. Ultimately, the external drainage and drainage from the King 
George Corridor are conveyed to Lower Jones Creek. The Subwatershed Study has identified 
areas of slope erosion along the valley walls of Lower Jones Creek as well as significant slope 
erosion through Fairchild Creek. Consideration of erosion threshold analysis and extended 
detention of stormwater through these watersheds should be considered to protect the 
receiving bodies from further erosion. As Jones Creek discharges to Fairchild Creek, 48-72 hr 
extended detention up to the first 25mm of rainfall is required to protect the receiving bodies 
from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicate that negligible 
external drainage enters the King George Corridor subcatchment. The eastern (Tributary K) and 
western limits of the subcatchment border natural heritage lands which both contain channels 
conveying stormwater from residential subdivisions south of Powerline Road to Lower Jones 
Creek, north of the King George Corridor subcatchment. Further investigation of external flows 
is required to confirm the extent of losses (infiltration, evapotranspiration, hummocky pockets 
of standing water) and extent of external drainage conveyed along through the King George 
Corridor subcatchment. 

Stormwater from the King George Corridor subcatchment will be conveyed to SWM Pond #8, 9, 
or 10, south of the natural heritage lands. The ponds will be sized to control the subcatchment’s 
100-year post-development peak flowrate back to the pre-development peak flowrate. To 
achieve post-to-pre flow controls, Pond #8, 9, and 10 combine for an area of approximately 2.6 
ha with an effective active storage depth of 1.25 m. In addition to providing peak flow 
(quantity) controls, the ponds are proposed to provide TSS quality control treatment and 
thermal mitigation treatment. Table 30 provides additional information on required pond sizing 
for quantity control. 
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Table 30: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

8 3.06 10.54 16,000 

9 1.30 5.82 10,000 

10 0.94 3.45 6,000 

All lands developed within the King George Corridor subcatchment will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #8, 9, or 10, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The King George Corridor subcatchment’s surficial geology consists entirely of clay soils. Per the 
GRCA GIS, groundwater recharge within the King George Corridor subcatchment is negligible. 
As such, the GRCA recommends site-specific hydrogeological investigations to ensure post-
development groundwater recharge meets the pre-development levels. A treatment-train 
approach is recommended with the inclusion of site-specific LIDs to achieve the required 
groundwater recharge. Additional information on groundwater recharge is found in the 
Subwatershed Study. 
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A summary of the final preferred servicing strategy is contained in Table 31.  

Table 31: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #8, 9, and 10 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 

• Peak flow control via SWM Pond #8, 
9, and 10 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#8, 9, and 10 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #8, 9, and 10 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.9 Powerline-Park (Pond #11 & 12) Preferred Strategy 

The Powerline-Park subcatchment consists of approximately 56 ha of Neigbourhood 
Residential, Neighbourhood Corridor, Neighbourhood Centre, and Intensification Corridor lands 
north of Powerline Road and west of Memorial Drive. The subcatchment is bound by natural 
heritage lands to the north and west, Memorial Drive to the east, and Powerline Road to the 
south.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater conveyance 
channels/pathways along both the western border as well as through the middle of the 
subcatchment. Ultimately, the external drainage as well as drainage from the Powerline-Park 
subcatchment are conveyed to the Lower Jones Creek. The Subwatershed Study has identified 
areas of slope erosion along the valley walls of Lower Jones Creek as well as significant slope 
erosion through Fairchild Creek.  
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Consideration of erosion threshold analysis and extended detention of stormwater through 
these watersheds should be considered to protect the receiving bodies from further erosion. As 
Jones Creek discharges to Fairchild Creek, 48-72 hr extended detention up to the first 25mm of 
rainfall is required to protect the receiving bodies from erosion. 

Existing surface topography of the lands surrounding the subcatchment indicate that external 
drainage from south of Powerline Road enters the King George Corridor subcatchment via a 
watercourse/channel (Ravine Tributary H) flowing south to north, ultimately discharging to 
Lower Jones Creek. The western limits (Tributary K) of the subcatchment borders natural 
heritage lands which contain a channel conveying stormwater from a residential subdivision 
south of Powerline Road to Lower Jones Creek, north of the Powerline-Park subcatchment. 
Further investigation of external flows is required to confirm the extent of losses (infiltration, 
evapotranspiration, hummocky pockets of standing water) and extent of external drainage 
conveyed along through the Powerline-Park subcatchment. 

Stormwater from the Powerline-Park subcatchment will be conveyed to SWM Pond #11 and 12, 
south of the natural heritage lands. The ponds will be sized to control the subcatchment’s 
100-year post-development peak flowrate back to the pre-development peak flowrate. To 
achieve post-to-pre flow controls, Pond #11 and 12 combine for an area of approximately 1.6 
ha with an effective active storage depth of 1.25 m. In addition to providing peak flow 
(quantity) controls, the ponds are proposed to provide TSS quality control treatment and 
thermal mitigation treatment. Table 32 provides additional information on required pond sizing 
for quantity control. 

Table 32: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

11 1.46 4.64 7,000 

12 1.95 8.08 13,000 

All lands developed within the Powerline-Park subcatchment will require site-specific quality 
controls to ensure adequate TSS removal prior to discharge into SWM Pond #11 or 12, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Powerline-Park subcatchment’s surficial geology consists of approximately half clay soils 
and half sand soils. Per the GRCA GIS, groundwater recharge within the Powerline-Park 
subcatchment varies between 0 mm/yr and 400 mm/yr. As such, the GRCA recommends site-
specific hydrogeological investigations to ensure post-development groundwater recharge 
meets the pre-development levels. A treatment-train approach is recommended with the 
inclusion of site-specific LIDs to achieve the required groundwater recharge. Additional 
information on groundwater recharge is found in the Subwatershed Study. 
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A summary of the final preferred servicing strategy is contained in Table 33.  

Table 33: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #11 and 12 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 

• Peak flow control via SWM Pond #11 
and 12 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#11 and 12 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #11 and 12 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.10 Northeast Residential (Pond #13, 14, & 15) Preferred Strategy 

The Northeast Residential subcatchment consists of approximately 144 ha of Neigbourhood 
Residential, Neighbourhood Corridor, Neighbourhood Centre, and Intensification Corridor lands 
north of Powerline Road and east of Memorial Drive. The subcatchment is bound by natural 
heritage lands to the north, agricultural lands to the east, Powerline Road to the south, and 
Memorial Drive to the west.  
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Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater conveyance 
channels/pathways along both the northern border as well as through the middle of the 
subcatchment contained within natural heritage lands, discharging through the southeast 
corner of the subcatchment. Existing surface topography of the lands surrounding the 
subcatchment indicate that negligible external drainage enters the Northeast Residential 
subcatchment. Approximately 41 ha of the drainage is conveyed to Lower Jones Creek, while 
the remaining 102 ha is conveyed to Karek Tributary North. Ultimately, the contents of both 
Lower Jones Creek and Karek Tributary North discharge to Fairchild Creek. The Subwatershed 
Study has identified areas of slope erosion along the valley walls of Lower Jones Creek as well 
as significant slope erosion through Fairchild Creek. Consideration of erosion threshold analysis 
and extended detention of stormwater through these watersheds should be considered to 
protect the receiving bodies from further erosion. As both Jones Creek and Karek Tributary 
discharge to Fairchild Creek, 48-72 hr extended detention up to the first 25mm of rainfall is 
required to protect the receiving bodies from erosion. 

Stormwater from the Northeast Residential subcatchment will be conveyed to SWM Pond #13, 
14, and 15. The ponds will be sized to control the subcatchment’s 100-year post-development 
peak flowrate back to the pre-development peak flowrate. To achieve post-to-pre flow 
controls, Pond #13, 14, and 15 combine for an area of approximately 3.5 ha with an effective 
active storage depth of 1.25 m. In addition to providing peak flow (quantity) controls, the ponds 
are proposed to provide TSS quality control treatment and thermal mitigation treatment. Table 
34 provides additional information on required pond sizing for quantity control. 

Table 34: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

13 2.64 8.72 13,000 

14 2.10 11.77 22,000 

15 4.21 8.90 9,000 

All lands developed within the Northeast Residential subcatchment will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #12, 13, or 
14, municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  
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The Northeast Residential subcatchment’s surficial geology consists entirely of clay soils. Per 
the GRCA GIS, groundwater recharge within the Northeast Residential subcatchment varies 
between 0 mm/yr to 100 mm/yr. As such, the GRCA recommends site-specific hydrogeological 
investigations to ensure post-development groundwater recharge meets the pre-development 
levels. A treatment-train approach is recommended with the inclusion of site-specific LIDs to 
achieve the required groundwater recharge. Additional information on groundwater recharge is 
found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 35.  

Table 35: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #13, 14, and 15 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 

• Peak flow control via SWM Pond #13, 
14, and 15 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#13, 14, and 15 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #13, 14, and 15 

Thermal Mitigation 
SWM Pond requires 
thermal mitigation at 

outlet 

• Low Impact Development (LID) 
strategies or cooling trench at pond 
outlets will be required to mitigate 
thermal impact from development 

6.1.11 Lynden-Garden Residential (Pond #16) Preferred Strategy 

The Lynden-Garden Residential subcatchment consists of approximately 51 ha of Neigbourhood 
Residential, Neighbourhood Corridor, and Neighbourhood Centre lands north of the 
intersection of Lynden Road and Garden Avenue. The subcatchment is bound by natural 
heritage lands to the north, agricultural lands to the east, Lynden Road and Garden Avenue to 
the south, and a residential subdivision to the west.   
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Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There is a stormwater conveyance 
channel/pathway along the northern border contained within natural heritage lands, 
discharging at the northeast corner of the subcatchment. Existing surface topography of the 
lands surrounding the subcatchment indicate that negligible external drainage enters the 
Lynden-Garden Residential subcatchment. Ultimately, drainage from the Lynden-Garden 
Residential subcatchment is conveyed to Fairchild Creek. The Subwatershed Study has 
identified areas of significant slope erosion through Fairchild Creek. 48-72 hr extended 
detention up to the first 25mm of rainfall is required to protect the receiving bodies from 
erosion. 

Stormwater from the Lynden-Garden Residential subcatchment will be conveyed to SWM Pond 
#16. The pond will be sized to control the subcatchment’s 100-year post-development peak 
flowrate back to the pre-development peak flowrate. To achieve post-to-pre flow controls, 
Pond #16 has an area of approximately 1.2 ha with an effective active storage depth of 1.25 m. 
In addition to providing peak flow (quantity) controls, the pond is proposed to provide TSS 
quality control treatment and thermal mitigation treatment. Table 36 provides additional 
information on required pond sizing for quantity control. 

Table 36: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

16 3.05 10.13 15,000 

All lands developed within the Lynden-Garden Residential subcatchment will require site-
specific quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #16, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Lynden-Garden Residential subcatchment’s surficial geology consists entirely of clay soils, 
groundwater recharge within the Lynden-Garden subcatchment varies between 0 mm/yr to 
100 mm/yr. As such, the GRCA recommends site-specific hydrogeological investigations to 
ensure post-development groundwater recharge meets the pre-development levels. A 
treatment-train approach is recommended with the inclusion of site-specific LIDs to achieve the 
required groundwater recharge. Additional information on groundwater recharge is found in 
the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 37.  
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Table 37: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #16 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #16 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#16 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #16 

6.1.12 Garden-403 Employment (Pond #17) Preferred Strategy 

The Garden-403 Employment subcatchment consists of approximately 111 ha of Prestige 
Employment and Employment Supportive lands northeast of the intersection of Highway 403 
and Garden Avenue. The subcatchment is bound by agricultural lands to the north and east, 
Highway 403 to the south, and Garden Avenue to the west.  

Under existing conditions, the subcatchment consists of agricultural land (RC=0.25, 0% 
impervious area) split between multiple parcels. There are stormwater conveyance 
channels/pathways internal to the subcatchment near both the eastern and western borders, 
discharging along the southern limits of the subcatchment. Ultimately, drainage from the 
Garden-403 Employment subcatchment is conveyed to Fairchild Creek. The Subwatershed 
Study has identified areas of significant slope erosion through Fairchild Creek. 48-72 hr 
extended detention up to the first 25mm of rainfall is required to protect the receiving bodies 
from erosion. 
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Existing surface topography of the lands surrounding the subcatchment indicate that external 
drainage from north and west of Garden Avenue enters the Garden-403 Employment 
subcatchment via a watercourse/channel flowing north to south, ultimately discharging to 
Fairchild Creek. The watercourse/channel conveying the external drainage is contained within a 
natural heritage corridor. Further investigation of external flows is required to confirm the 
extent of losses (infiltration, evapotranspiration, hummocky pockets of standing water) and 
extent of external drainage conveyed along through the Garden-403 Employment 
subcatchment. 

Stormwater from the Garden-403 Employment subcatchment will be conveyed to SWM Pond 
#17. The pond will be sized to control the subcatchment’s 100-year post-development peak 
flowrate back to the pre-development peak flowrate. To achieve post-to-pre flow controls, 
Pond #17 has an area of approximately 5.8 ha with an effective active storage depth of 1.25 m. 
In addition to providing peak flow (quantity) controls, the pond is proposed to provide TSS 
quality control treatment and thermal mitigation treatment. Table 38 provides additional 
information on required pond sizing for quantity control. 

Table 38: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

17 4.64 35.98 72,000 

All lands developed within the Garden-403 Employment subcatchment will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #17, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Garden-403 Employment subcatchment’s surficial geology consists predominantly of clay 
soils, with areas of sandy soils surrounding the internal watercourses. Per the GRCA GIS, 
groundwater recharge within the Garden-403 Employment subcatchment varies between 
0 mm/yr to 200 mm/y. As such, the GRCA recommends site-specific hydrogeological 
investigations to ensure post-development groundwater recharge meets the pre-development 
levels. A treatment-train approach is recommended with the inclusion of site-specific LIDs to 
achieve the required groundwater recharge. Additional information on groundwater recharge is 
found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 39.  
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Table 39: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #17 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 
• Peak flow control via SWM Pond #17 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#17 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Pond #17 

6.1.13 Tutela Heights North (Pond #18 & 19) Preferred Strategy 

The Tutela Heights North subcatchment consists of approximately 82 ha of Neighbourhood 
Residential, Suburban Residential, Neighbourhood Corridor, and Institutional lands north of 
Mount Pleasant Road. The subcatchment is bound by residential lands to the north and west, 
and Mount Pleasant Road to the east and south.  

Under existing conditions, the subcatchment consists of a mixture of agricultural, large lot 
residential, and institutional land (RC=0.25, 10% impervious area) split between multiple 
parcels. There are existing stormwater conveyance channels/pathways internal to the 
subcatchment along both the eastern border and directly through the center of the 
subcatchment. Existing surface topography of the lands surrounding the subcatchment indicate 
that negligible external drainage enters the Tutela Heights North subcatchmant. There are no 
natural heritage lands within or impacting the subcatchment. Drainage from the Tutela Heights 
North subcatchment is conveyed, via existing infrastructure and ditches, to the Grand River 
Southwest subcatchment which ultimately discharges to the Grand River via the existing 
underground infrastructure.  
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Stormwater from the Tutela Heights North subcatchment will be conveyed to SWM Pond #18 
and 19. The ponds will be sized to control the subcatchment’s 100-year post-development peak 
flowrate back to the pre-development peak flowrate. To achieve post-to-pre flow controls, 
Pond #17 and 18 have a combined area of approximately 2.1 ha with an effective active storage 
depth of 1.25 m. In addition to providing peak flow (quantity) controls, the ponds are proposed 
to provide TSS quality control treatment. Table 40 provides additional information on required 
pond sizing for quantity control.  

Table 40: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

18 2.97 11.05 17,000 

19 1.59 5.90 9,000 

All lands developed within the Tutela Heights North subcatchment will require site-specific 
quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #18 or 19, 
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE 
Enhanced Removal) is required for the subcatchment.  

The Tutela Heights North subcatchment’s surficial geology consists entirely of clay soils. Per the 
GRCA GIS, groundwater recharge within the Tutela Heights North subcatchment varies between 
0 mm/yr to 100 mm/yr. As such, the GRCA recommends site-specific hydrogeological 
investigations to ensure post-development groundwater recharge meets the pre-development 
levels. A treatment-train approach is recommended with the inclusion of site-specific LIDs to 
achieve the required groundwater recharge. Additional information on groundwater recharge is 
found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 41.  
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Table 41: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #18 and 19 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 

• Peak flow control via SWM Pond #18 
and 19 

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#18 and 19 

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control N/A 

• There are no erosion concerns for 
subcatchments ultimately discharging 
into the Grand River through the 
storm sewer network 

6.1.14 Phelps Creek (Pond #20 – 23) Preferred Strategy 

The Phelps Creek subcatchment consists of approximately 149 ha of Neighbourhood 
Residential, Suburban Residential, and Transitional lands southeast of Mount Pleasant Road and 
north of Phelps Road. The subcatchment is bound by Mount Pleasant Road to the north and 
west, agricultural lands to the east, Phelps Road to the south.  

Under existing conditions, the subcatchment is a mixture of agricultural and large estate 
residential land (RC=0.25, 10% impervious area) split between multiple parcels. There are 
existing stormwater conveyance channels/pathways internal to the subcatchment which 
convey stormwater from the undeveloped/agricultural portions of the subcatchment to Phelps 
Creek. Additionally, there are two existing stormwater management ponds and underground 
storm sewers which convey and control stormwater from the built out residential properties. 
These stormwater management ponds and the associated infrastructure are to be maintained 
in future build-out. The existing stormwater management ponds within the Phelps Creek 
subcatchment ultimately discharges to the Grand River via Phelps Creek.  
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Existing surface topography of the lands surrounding the subcatchment and GRCA GIS data 
indicate that external drainage from west of Mount Pleasant Road enters the Phelps Creek 
subcatchment via multiple watercourses/channels flowing west to east, ultimately discharging 
to Phelps Creek. The watercourses/channels within the subcatchment are contained within 
natural heritage lands. Further investigation of external flows is required to confirm the extent 
of losses (infiltration, evapotranspiration, hummocky pockets of standing water) and extent of 
external drainage conveyed along through the Phelps Creek subcatchment. 

Stormwater from the Phelps Creek subcatchment will be conveyed to SWM Pond #20 – 23. The 
ponds will be sized to control the subcatchment’s 100-year post-development peak flowrate 
back to the pre-development peak flowrate. To achieve post-to-pre flow controls, Pond #20 – 
23 have a combined area of approximately 3.3 ha with an effective active storage depth of 
1.25 m. In addition to providing peak flow (quantity) controls, the ponds are proposed to 
provide TSS quality control treatment and thermal mitigation treatment. There is potential to 
remove the SWM facility Rue Chateaux Terrace and combine it with a facility further 
downstream. Table 42 provides additional information on required pond sizing for quantity 
control.  

Table 42: High-Level Pond Calculations 

Pond # 
100-year Pre-

Development Peak 
Flowrate (m3/s) 

100-year Uncontrolled 
Post-Development 

Peak Flowrate (m3/s) 

Required Effective 
Active Pond Volume 

(m3) 

20 1.14 2.87 4,000 

21 2.38 8.08 12,000 

22 3.25 12.19 19,000 

23 1.37 4.27 6,000 

All lands developed within the Phelps Creek subcatchment will require site-specific quality 
controls to ensure adequate TSS removal prior to discharge into SWM Pond #20 – 23, municipal 
conveyance infrastructure, or waterbodies. A minimum TSS removal of 80% (MOE Enhanced 
Removal) is required for the subcatchment.  

The Phelps Creek subcatchment’s surficial geology consists predominantly of clay soils, with 
sandy soils along Tutela Heights Road nearby the Grand River. Per the GRCA GIS, groundwater 
recharge within the Phelps Creek subcatchment varies between 0 mm/yr to 400 mm/yr. The 
GRCA recommends site-specific hydrogeological investigations to ensure post-development 
groundwater recharge meets the pre-development levels, as well as determine seasonal high 
groundwater levels and the impacts on proposed development. A treatment-train approach is 
recommended with the inclusion of site-specific LIDs to achieve the required groundwater 
recharge. Additional information on groundwater recharge is found in the Subwatershed Study. 

A summary of the final preferred servicing strategy is contained in Table 43.  
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Table 43: Servicing Strategy for Applicable Control Criteria Requirements 

Criteria Control Requirement Servicing Strategy 

Minor System 
Conveyance 

5-year storm event 
• Underground linear conveyance 

infrastructure 

Major System 
Conveyance 

100-year storm event 
• Overland flow conveyance to SWM 

Pond #20 – 23 

Peak flow control 
(100-year storm 

event) 

Post-development to 
pre-development peak 

flowrates 

• Peak flow control via SWM Pond #20 
– 23  

Quality Control 
MOE Enhanced (80% 

TSS removal) 

• Site specific controls (OGS, LIDs, etc.) 
in treatment train with SWM Pond 
#20 – 23  

Water 
balance/infiltration 

Post-development to 
pre-development 
infiltration volume 

• Site specific infiltration via LIDs 

Erosion control 
Retain up to the 25mm 

event with 48-72 hr 
extended detention 

• Extended detention via site specific 
LIDs or Ponds #20-23 
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7. Stormwater Servicing Concepts 

The stormwater network, along with the previously identified opportunities and constraints, 
were examined within the larger, City-wide context as well as at a local level. A long list of high-
level servicing concepts was introduced early in the analysis and these concepts were 
investigated. A preliminary evaluation process for the servicing concepts was undertaken to 
determine which high-level concepts should be carried forward or screened out. Servicing 
concepts were carried forward or screened out for each individual subcatchment.  

As part of this Master Plan, water concepts were reviewed for existing and future growth areas 
in order to select the servicing strategies that: 

• Make best use of existing infrastructure to avoid new infrastructure where possible; 
• Minimize cost of new infrastructure; 
• Consider operation and maintenance costs to ensure financial sustainability; 
• Increase system resilience to climate change; 
• Avoid/minimize environmental crossings and other disruptions to the environment 

where possible; 
• Avoid disruptions to cultural heritage resources; 
• Plan for future infrastructure within the existing road right-of-way where possible; and, 
• Avoid/reduce production of Green House Gas Emissions. 

7.1 Servicing Concept Evaluation Methodology 

Opportunities and constraints for the stormwater system were identified at the outset of the 
study and were used as a starting point for identifying conceptual servicing options. The 
evaluation progresses from high-level servicing concepts to subcatchment specific alternatives 
through a screening process. During the screening process, the advantages and disadvantages 
of the high-level servicing concepts are evaluated to determine whether the concepts are 
carried forward to the alternative evaluation. The subcatchment specific servicing alternatives 
are then evaluated against a four-factor (Technical, Environmental, Social Cultural, and 
Financial) where a preferred alternative is then determined based on the results of the 
evaluation. Further details on the evaluation methodology are described in Volume II.  

Each of the four (4) major areas of impact were evaluated using a ranked approach, as outlined 
in Table 44.  
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Table 44: Servicing Alternative Evaluation Approach 

Colour Ranking Description 

 High 
Solution generates beneficial impacts and/or has no 

substantial technical challenges 

 Medium 
Solution contains a mix of positive and negative elements 

(some impacts & technical challenges) 

 Low 
Solution presents negative impacts and/or presents 

significant technical challenges 

Selection will be guided by the Reasoned Argument Approach, where clear and thorough 
rationale of the tradeoffs are evident among the various criteria.  

7.2 Servicing Concept Development 

Stormwater servicing concepts were identified and reviewed for existing and future growth 
areas within the City of Brantford in order to select the best servicing strategies for the system. 
The servicing concepts are developed and evaluated at a high-level and will be validated 
through future studies. The concepts ultimately carried forward will be used to determine the 
high-level capital plan for budget planning purposes and are not for implementation without 
undertaking the required studies outlined in the implementation plan as outlined in Section 9.  

Section 5.2 summarizes the stormwater servicing concepts, with their advantages and 
disadvantages, such that only desired concepts are carried forward as servicing strategies for 
further evaluation and costing. These concepts focus on the existing stormwater system on an 
individual subcatchment basis.  

7.3 Screening Process 

Table 45 presents the results of the screening process per the opportunities and constraints 
determined on a subcatchment basis within Section 5.3.  
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Table 45: Results of High-Level Subcatchment Specific Screening Process 

 
Status 
Quo 

Minor 
System 

Upgrades 
Storage 

Low Impact 
Development 

(LID) 
Strategies 

Major 
System 

Upgrades 
Other 

Grand River – 
Homedale  

      

Grand River – 
Eagle Place 

      

Grand River – 
Southwest 

      

Mohawk Lake       

Fairchild Creek – 
North  

      

Fairchild Creek – 
Garden  

      

Fairchild Creek – 
South  

      

Fairchild Creek – 
Jones  

      

Grand River – 
Northwest  

      

D’Aubigny Creek        
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8. Stormwater Servicing Evaluation and Strategies 

8.1 Objectives 

Stormwater servicing strategies were carried forward based on the servicing concepts 
presented in Section 5.2 and reviewed for existing and future growth in the City in order to 
select the best servicing solutions with data and studies available at the time of review.  

Due to the high-level nature of the stormwater component of the 2020 Master Servicing Plan, 
the alternative servicing strategies summarized within the following sections have been 
evaluated at a high-level. The stormwater implementation plan presented in Section 9.2 
provides a roadmap for the specific studies and fieldwork required to close the data gaps and 
provide specific, concrete servicing strategies and solutions upon their completion.   

Further, Appendix C provides detailed evaluation tables.  

8.2 Low Impact Development 

Low Impact Development (LID) technologies have been flagged in Section 5.2 as a potential 
strategy to provide flow control and possibly mitigate flooding, as well as provide quality 
control, dependent on the specific LID technology implemented. The opportunities and 
constraint discussed in Section 5.3 present the high-level opportunities for evaluation of LID 
technologies in each subcatchment based on the presence of intensification areas and future 
development where LIDs are easily implemented.  

Due to the high-level nature of the stormwater component of the 2020 MSP Update, LIDs will 
not be evaluated as a strategy on a subcatchment basis within Section 8.3; however, LIDs are to 
be incorporated where possible. LID technologies are to be evaluated in the subcatchment 
specific feasibility studies and are to be determined at a greater level during detailed design of 
future City infrastructure upgrades.  

8.3 Subcatchments 

8.3.1 Grand River – Homedale Subcatchment (Capital Program ID SW-LI-001) 

Evaluation of the stormwater model indicates that the Grand River – Homedale subcatchment 
has restrictions within the St. Paul Avenue and Albion Street trunk sewers under existing 
conditions. Two preliminary alternatives were proposed and evaluated following the Municipal 
Class EA process.  

Alternative 1 involves diverting the St. Paul Avenue trunk storm sewers upstream of Lawrence 
Street from the existing easterly Lawrence Street connection to the south. This diversion would 
free up capacity within the Lawrence Street and Albion Street trunk sewers, diverting flows into 
the existing St. Paul Avenue storm sewer south of Lawrence Street. This alternative would also 
require an upgrade of the St. Paul Avenue storm sewer to accommodate the upstream flows. 
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Alternative 2 involves upgrading the trunk storm sewers within Lawrence Street and Albion 
Street to accommodate all stormwater flows from the subnetwork.  

The evaluation process is summarized in Table 46.  

The stormwater model also indicates that there are areas of localized flooding within the Grand 
River – Homedale subcatchment for the 2-year level of service storm event. Per Section 5.3.1, 
the Grand River – Homedale subcatchment has < 20% of local pipes flooding within the 2-year 
event. 
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Table 46: Grand River - Homedale Subcatchment Alternatives Evaluation Summary 

Grand River – Homedale Subcatchment Alternatives 

 Alternative 1: St. Paul Ave. Diversion Alternative 2: Albion St. Upgrade 

 

  

Overview 
Diversion to St. Paul Avenue, away from existing 
Albany St. trunk sewer 

Upgrade existing Albion St. trunk sewer to 
accommodate upstream flows 

Advantages / 
Opportunities 

• Provides capacity for local upgrades east of St. 
Paul Ave. 

• Frees capacity in Albion St. trunk for nearby local 
upgrades 

• Minimizes sewer upgrades and construction  
• Lower capital cost 
• Replacement of existing storm sewer 

Disadvantages / 
Constraints 

• Depth below railway will need to be evaluated in 
additional study (complex construction) 

• St. Paul Ave. has higher traffic impacts than 
Albion St. 

• Increases flow to downstream intensification 
corridor 

Four-Point 
Criteria 

Evaluation 

        

Technical 
Environ-
mental 

Social & 
Cultural 

Financial Technical 
Environ-
mental 

Social & 
Cultural 

Financial 

Recommended 
Alternative 

• Not Recommended: Higher cost and possible 
technical complications with train bridge  

• Recommended: More affordable solution without 
technical constraints of train bridge 

Evaluation Scoring Legend:        High        Medium        Low  
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Alternative 1 provides adequate capacity for the storm system; however, it comes at an 
increased financial cost. Alternative 1 also has greater technical impacts and social & cultural 
impacts. The technical challenges and uncertainties required to upgrade/reconstruct the storm 
sewer beneath the St. Paul Avenue railway crossing (Alternative 1) provides a greater technical 
challenge than the upgrades required to provide capacity within the existing Lawrence Street 
and Albany Street trunk sewers (Alternative 2). Additionally, the social & cultural impacts of 
Alternative 1’s construction and infrastructure upgrades near the hospital and within the high-
traffic St. Paul Avenue create additional challenges which are not present in Alternative 2. 
Alternative 2 is recommended as the preferred preliminary alternative due to the favourable 
technical, social & cultural, and financial elements of the strategy. 

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.2 Grand River – Southwest Subcatchment (Capital Program ID SW-LI-004) 

Evaluation of the stormwater model indicates that there are areas of localized flooding within 
the Grand River – Southwest subcatchment for the 2-year level of service storm event. Per 
Section 5.3.2, the Grand River – Southwest subcatchment has < 20% of local pipes flooding 
within the 2-year event. There are no major trunk sewers within the subcatchment that have 
deficiencies; all deficiencies appear to be localized flooding.  

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.3 Grand River – Eagle Place Subcatchment (Capital Program ID SW-LI-002) 

Evaluation of the stormwater model indicates that the Grand River – Eagle Place subcatchment 
has restrictions within the Seventh Avenue and Sanderson Street trunk sewers under existing 
conditions. Two preliminary alternatives were proposed and evaluated following the Municipal 
Class EA process.  

Alternative 1 involves diverting the Division Street trunk sewer upstream of Seventh Avenue 
from the existing easterly Seventh Avenue connection to the west, along Seventh Avenue. This 
diversion would free up capacity within the Sixth Avenue and Sanderson Street trunk sewers, 
diverting flows into the existing Seventh Avenue sewer west of Division Street. This alternative 
would also require an upgrade of the Seventh Avenue storm sewer west of Division Street to 
accommodate upstream flows.  

Alternative 2 involves upgrading the trunk storm sewers within Seventh Avenue east of Division 
Street through the existing Sixth Avenue and Sanderson Street trunk sewers to accommodate 
all stormwater flows from the subnetwork.  

The evaluation process is summarized in Table 47.
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Table 47: Grand River - Eagle Place Subcatchment Alternatives Evaluation Summary 

Grand River – Eagle Place Subcatchment Alternatives 

 Alternative 1: Seventh Ave. Diversion Alternative 2: Sixth Ave / Sanderson St. Trunk 
Upgrade 

 

  

Overview 
Diversion to Seventh Avenue, away from existing 
Sanderson Street sewer 

Upgrade existing Sixth Avenue and Sanderson Street 
trunk sewers to accommodate upstream flows 

Advantages / 
Opportunities 

• Manages local and upstream capacity 
requirements sufficiently  

• Diverts stormwater flows directly to the Grand 
River outlet 

• Manages local and upstream capacity 
requirements sufficiently  

• Existing interaction with storm system 

Disadvantages / 
Constraints 

• Complications/concerns with dike system and 
outlet elevations 

• Potential to impact growth/intensification areas 
within Erie Avenue 

• Stormwater discharges into local ditch prior to 
release to Grand River 

• Concerns with capacity and interaction with 
additional flows to existing ditch 

Four-Point 
Criteria 

Evaluation 

        

Technical 
Environ-
mental 

Social & 
Cultural 

Financial Technical 
Environ-
mental 

Social & 
Cultural 

Financial 

Recommended 
Alternative 

• Recommended: Lower cost and avoids 
overland/ditch flows at outlet  

• Not Recommended: Higher cost and existing ditch 
capacity 

Evaluation Scoring Legend:        High        Medium        Low  
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Both alternatives solutions do not present significant technical complications; however, 
Alternative 1 has a lower implementation cost, and Alternative 2 has possible environmental 
concerns, as the additional flowrate from the currently undersized pipe system may cause 
outlet concerns within the ditch/channel conveying stormwater flows from the pipe network to 
the Grand River. Alternative 1 is recommended as the preferred preliminary alternative due to 
the favourable financial elements of the strategy.  

The stormwater model also indicates that there are areas of localized flooding within the Grand 
River – Eagle Place subcatchment for the 2-year level of service storm event. Per Section 5.3.3, 
the Grand River – Eagle Place subcatchment has 20% - 40% of local pipes flooding within the 
2-year event. 

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.4 Grand River – Northwest Subcatchment (Capital Program ID SW-LI-010) 

The topography and existing City of Brantford stormwater system indicate that there is an area 
of future greenfield development within the Grand River - Northwest subcatchment that does 
not have an adequate existing stormwater outlet. The greenfield area is north of Highway 403, 
on both the east and west sides of Oak Park Road. Approximately 200 acres of external Brant 
County lands appear to drain to this area with no formal outlet. Two preliminary alternatives 
were proposed and evaluated following the Municipal Class EA process. 

Alternative 1 involves splitting stormwater flow at Oak Park Road such that stormwater is 
directed both west to a Grand River outlet and east to a crossing at Highway 403. This 
alternative would require multiple stormwater management facilities and outlets.  

Alternative 2 involves designing the site grading and linear infrastructure of the greenfield areas 
such that all stormwater is directed west to a pond near the Grand River, where it is ultimately 
released to the Grand River.  

The evaluation process is summarized in Table 48.  

 



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 93 

Table 48: Grand River - Northwest Subcatchment Alternatives Evaluation Summary 

Grand River – Northwest Subcatchment Alternatives 

 Alternative 1: Flow Split at Oak Park Road Alternative 2: Direct all Stormwater to Grand River 

 

  

Overview 
Flow Split at Oak Park Road with Multiple Ponds and 
Outlets Direct all Stormwater to Grand River Pond and Outlet 

Advantages / 
Opportunities 

• Additional opportunity for site specific 
infrastructure and treatment train  

• Minimal coordination between private entities 

• Simple one-outlet system 
• Minimal interaction with existing infrastructure 

Disadvantages / 
Constraints 

• Wetland/environmentally sensitive land to east  
• Requires Highway 403 crossing 

• Requires extensive landowner cooperation and 
coordination  

• Requires grading validation for long stretch of pipe 
and overland flow 

Four-Point 
Criteria 

Evaluation 

        

Technical 
Environ-
mental 

Social & 
Cultural 

Financial Technical 
Environ-
mental 

Social & 
Cultural 

Financial 

Recommended 
Alternative 

• Not Recommended: Higher cost and requires 
Highway 403 crossing  

• Recommended: Lower cost 

Evaluation Scoring Legend:        High        Medium        Low  
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Alternative 1 has significant technical and financial impacts due to the implementation of 
crossing Highway 403. Additionally, there will be environmental concerns with the release of 
stormwater to the wetland/environmentally sensitive area to the east, which currently does 
not accept stormwater from the subject greenfield lands. Alternative 2 has technical and 
financial impacts due to the lot grading required to implement one outlet to the east. 
Ultimately, Alternative 2 is recommended as the preliminary alternative due to the favourable 
technical, environmental, and financial elements of the strategy; however, the design decision 
will ultimately be driven by site-specific lot grading within the entirety of the greenfield areas.  

The stormwater model also indicates that there are areas of localized flooding within the Grand 
River – Northwest subcatchment for the 5-year level of service storm event. Per Section 5.3.4, 
the Grand River – Northwest subcatchment has < 5% of local pipes flooding within the 5-year 
event. 

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.5 Mohawk Lake Subcatchment (Capital Program ID SW-LI-005, SW-LI-006 & SW-LI-007) 

Evaluation of the stormwater model indicates that there are areas of localized flooding within 
the Mohawk Lake subcatchment for the 2-year level of service storm event. Per Section 5.3.5, 
the Mohawk Lake subcatchment has < 20% of local pipes flooding within the 2-year event. 
There are no major trunk sewers within the subcatchment that have deficiencies; all 
deficiencies appear to be localized flooding.  

The stormwater servicing evaluation and strategies for quality control within the Mohawk Lake 
subcatchment is contained within the Mohawk Lake and Mohawk Canal Functional Master 
Drainage and Restoration Study (2019), which provides the following short-term and long-term 
preferred remedial alternatives: 

• Short Term (Approximately 2020+) Preferred Remedial Alternatives: 
o Design and construct oil and grit separators (OGS) 
o Incorporate stormwater management (quality focus) into roadway reconstruction 
o Design of mohawk canal restoration and sediment removal  
o Design and construction of (selected) outfall retrofits (SWM facilities – wet ponds) 
o Assessment/preliminary design of Mohawk Lake (and East Canal) sediment removal 

and lake bed re-contouring 
o Stormwater management for redeveloping lands (infill/intensification - privately led) 
o Public education 
o Wildlife management (carp exclusion) 
o Study to isolate locations of sanitary cross-connection 
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• Medium to Long Term (Approximately 2022-2029) Preferred Remedial Alternatives: 
o Construction of West Canal Restoration, Clean-Out and Retrofit (Upstream Section 

of West Canal) 
o Design and Potential Construction of West Mohawk Canal Restoration and Clean-

Out (Downstream Section of West Canal) 
o Construction of Mohawk Lake (and East Mohawk Canal) Strategic Sediment Removal 

and Lake Bed Re-contouring 
o Construction of Wildlife Management (Carp Exclusion) 
o Construction of Balance Outfall Retrofits 
o Incentive-based program for retrofitting existing properties with SWM practices 
o Ongoing Stormwater Management for Redeveloping Lands (Infill/Intensification) 
o Incorporate Stormwater Management, particularly stormwater quality (including 

Low Impact Development (LID) design elements and end of pipe measures) into 
Road Reconstruction (Ongoing) 

o Ongoing Investigation and Disconnection of Cross-Connections (Storm and Sanitary 
sewers) 

o Study and Construct Landfill Contamination Migration Potential to Mohawk Lake 
o Street Management 

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.6 Fairchild Creek – Garden Subcatchment (Capital Program ID SW-LI-003) 

Evaluation of the stormwater model indicates that the Fairchild Creek – Garden subcatchment 
has restrictions within the Highway 403 trunk sewers under existing conditions. Three 
preliminary alternatives have been proposed and were evaluated following the Municipal Class 
EA process.  

Alternative 1 involves diverting the storm sewers north of Highway 403 into a new trunk sewer 
corridor along Fairview Drive. This diversion would free up capacity within the Highway 403 
trunk sewers. This alternative would require the full construction of a trunk sewer system along 
Fairview Drive from King George Street to Wayne Gretzky Parkway, including full replacement 
of any existing storm sewers within Fairview Drive. 

Alternative 2 involves upgrading the trunk storm sewers within Highway 403 to accommodate 
all stormwater flows from the subnetwork.  

Alternative 3 involves diverting the storm sewers south of Highway 403 into a new trunk sewer 
corridor along Morton Avenue. This diversion would free up capacity within the Highway 403 
trunk sewers. This alternative would require the full construction of a trunk sewer system along 
Morton Avenue from North Park Street to Wayne Gretzky Parkway, including full replacement 
of any existing storm sewers within Morton Avenue. 

The evaluation process is summarized in Table 49. 
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Table 49: Fairchild Creek - Garden Subcatchment Alternatives Evaluation Summary 

 Fairchild Creek – Garden Subcatchment Alternatives 

 Alternative 1: Fairview Dr. Diversion Alternative 2: Highway 403 Trunk Upgrade Alternative 3: Morton Ave. Diversion 

 

   

Overview 
Diversion along Fairview Drive, redirecting flows 
away from existing Highway 403 trunk sewer 

Upgrade existing Highway 403 trunk sewer to 
accommodate upstream flows 

Diversion along Morton Avenue, redirecting flows 
away from existing Highway 403 trunk sewer 

Advantages / 
Opportunities 

• Frees capacity in Highway 403 trunk to reduce 
downstream flooding  

• Minimal local traffic impacts compared to 
Highway 403 alternative 

• Manages entire upstream capacity constraints • Limit scope of construction and costs 

Disadvantages / 
Constraints 

• Requires multiple new connections and 
redirections in Fairview Dr.  

• Requires entirety of Fairview Dr. existing pipes 
to be upgraded 

• Requires works within MTO corridor 
• Does not adequately fix upstream flooding 
• Corridor recently reconstructed and refinished due 

to water/wastewater construction 

Four-Point 
Criteria 

Evaluation 

            

Technical 
Environ-
mental 

Social & 
Cultural 

Financial Technical 
Environ-
mental 

Social & 
Cultural 

Financial Technical 
Environ-
mental 

Social & 
Cultural 

Financial 

Recommended 
Alternative 

• Recommended: Lower expected cost and does 
not require Ministry of Transportation corridor 
works and permits  

• Not Recommended: Higher expected cost and 
requires complicated construction and permits 
within Ministry of Transportation corridor 

• Not Recommended: Does not adequately address 
upstream capacity concerns 

Evaluation Scoring Legend:        High        Medium        Low  
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Alternative 1 provides adequate capacity for the existing Highway 403 trunk sewer system; 
however, the construction within Fairview Drive requires deep construction and will have 
significant traffic effects within Fairview Drive. The ultimate outlet for Alternative 1 will still 
direct stormwater to the existing open channel outlet utilized by the Highway 403 trunk sewers 
along the south of the Lynden Park Mall property. Alternative 2 provides adequate capacity 
within the Highway 403 trunk sewer system; however, there are significant technical, social & 
cultural, and financial elements to construction within the Highway 403 corridor. Alternative 2 
has been determined to be unfeasible due to the construction within the Ministry of 
Transportation corridor and the complications presented at this time. Alternative 3 has been 
determined to be unfeasible as it does not provide sufficient capacity to the Highway 403 
corridor. As such, Alternative 1 is recommended as the preferred preliminary alternative due 
to the elimination of Alternative 2 and Alternative 3.  

The stormwater model also indicates that there are areas of localized flooding within the 
Fairchild Creek – Garden subcatchment for the 5-year level of service storm event. Per 
Section 5.3.6, the Fairchild Creek – Garden subcatchment has > 40% of local pipes flooding 
within the 5-year event. 

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.7 Fairchild Creek – Jones Subcatchment (Capital Program ID SW-LI-009) 

Evaluation of the stormwater model indicates that there are areas of localized flooding within 
the Fairchild Creek – Jones subcatchment for the 5-year level of service storm event. Per 
Section 5.3.7, the Fairchild Creek – Jones subcatchment has < 20% of local pipes flooding within 
the 5-year event. There are no major trunk sewers within the subcatchment that have 
deficiencies; all deficiencies appear to be localized flooding.  

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.8 Fairchild Creek – North Subcatchment (Capital Program ID SW-LI-011) 

The stormwater servicing evaluation and strategies for the Fairchild Creek – North 
subcatchment is contained within The North-East End Flood Remediation Study (October, 
2020), which contains the following preferred alternatives: 

• Area 1 – Powerline Road 
o Alternative C – Ditching within Public Right-of-Way Along Powerline Road 

• Area 2 – Coxwell Crescent/Viscount Road 
o Alternative 2 – Pipe upsizing within the Existing Storm System 

• Area 3 – White Owl Crescent 
o Alternative 3 – System Storage (In-line/Off-line) within the Existing Storm System 
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• Area 4 – Enfield Crescent/Banbury Road 
o Alternative 4 – Pipe Upsizing and System Storage (In-line/Off-line) within the 

Existing Storm System 
• Area 5 – Hackney Ridge 

o Alternative 2 – Pipe upsizing within the Existing Storm System (Utilizing the 
Easement and Outlet Sewer) 

• Area 6 – Royal Oak Drive 
o Alternative 2 – Pipe upsizing within the Existing Storm System (Utilizing the 

Easement and Outlet Sewer) 
• Area 7 – Kensington Avenue/Varadi Avenue 

o Alternative 2 – Pipe upsizing within the Existing Storm System (Utilizing the 
Easement and Outlet Sewer) 

• Area 8 – Ashgrove Avenue Area 
o Alternative 2 – Pipe Upsizing within the Existing Storm System 

8.3.9 Fairchild Creek – South Subcatchment (Capital Program ID SW-LI-008) 

Evaluation of the stormwater model indicates that there are areas of localized flooding within 
the Fairchild Creek – South subcatchment for the 5-year level of service storm event. Per 
Section 5.3.9, the Fairchild Creek – South subcatchment has < 5% of local pipes flooding within 
the 5-year event. There are no major trunk sewers within the subcatchment that have 
deficiencies; all deficiencies appear to be localized flooding.  

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

8.3.10 D’Aubigny Creek Subcatchment 

Evaluation of the stormwater model indicates that there are areas of localized flooding within 
the D’Aubigny Creek subcatchment for the 5-year level of service storm event. Per 
Section 5.3.10, the D’Aubigny Creek subcatchment has < 5% of local pipes flooding within the 5-
year event. There are no major trunk sewers within the subcatchment that have deficiencies; all 
deficiencies appear to be localized flooding.  

The capital program included in Section 9.3 highlights the subcatchment-specific studies 
required to confirm the extent of local flooding, cost, and timing of required upgrades.  

  



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 99 

9. Preferred Stormwater Servicing Strategy 

The City of Brantford’s understanding of the existing condition and performance of the 
stormwater system is continuing to evolve; however, there remains a higher degree of 
uncertainty as compared to the City’s understanding of its water and wastewater systems. 

Throughout the development of the 2020 MSP Update, it was determined that the best plan of 
action, as is related to the Stormwater Infrastructure, was to undertake a high-level (less 
detailed) assessment and evaluation of the stormwater system with the goal of establishing the 
overall vision and strategy for the management of the stormwater system. The high-level 
assessment and evaluation will then be utilized to establish and preliminary stormwater capital 
program. The resultant preliminary stormwater capital program will then be used as a guide 
while the City undertakes subsequent investigations and studies to strengthen the City’s 
understanding of the condition and performance of the stormwater systems, develop and 
confirm the desired servicing objectives, refine local stormwater servicing strategies, and 
confirm upgrade needs. The stormwater implementation plan presented in Section 9.2 
provides a roadmap for the specific studies and fieldwork required to close the data gaps and 
provide specific, concrete servicing strategies and solutions. 

9.1 Preferred Stormwater Servicing Strategy Overview 

The preliminary preferred stormwater servicing strategy is split between multiple components 
for each subcatchment, as well as system wide local upgrades by subcatchment. The 
preliminary preferred servicing strategy has been determined to address existing stormwater 
system deficiencies, as future growth, expansion, and intensification will be required to control 
post-development conditions to pre-development/existing conditions or better. The 
preliminary stormwater servicing strategy is seen in Figure 8. A summary of the preliminary 
preferred stormwater servicing strategy is as follows: 

• Grand River – Holmedale Subcatchment: Upgrade trunk sewers along Lawrence Street 
and Albany Street to accommodate existing flows. Local upgrades are also required to 
address localized system deficiencies.  

• Grand River – Southwest Subcatchment: Local upgrades are required to address 
localized system deficiencies.  

• Grand River – Eagle Place Subcatchment: Divert stormwater west, to a proposed 
upgraded Seventh Street trunk sewer, away from existing Sanderson Street sewers. 
Local upgrades are also required to address localized system deficiencies.  

• Grand River – Northwest Subcatchment: Direct the future Greenfield Area growth 
north of Highway 403 to the west, to a single outlet at the Grand River. Local upgrades 
are also required to address localized system deficiencies. 

  



CITY OF BRANTFORD 

WATER, WASTEWATER, AND STORMWATER MASTER SERVICING PLAN UPDATE - 2051 AMENDMENT 

VOLUME V – STORMWATER MASTER PLAN 

NOVEMBER 2021 

 

 PAGE 100 

• Mohawk Lake Subcatchment: Proceed with upgrades and recommendations contained 
within the Mohawk Lake and Mohawk Canal Functional Master Drainage and 
Restoration Study (2019). Local upgrades are also required to address localized system 
deficiencies. 

• Fairchild Creek – Garden Subcatchment: Divert stormwater north of Highway 403 to a 
future trunk sewer along Fairview Drive. Local upgrades are also required to address 
localized system deficiencies. 

• Fairchild Creek – Jones Subcatchment: Local upgrades are required to address localized 
system deficiencies. 

• Fairchild Creek – North Subcatchment: Proceed with upgrades and recommendations 
contained within The North-East End Flood Remediation Study (2020). 

• Fairchild Creek – South Subcatchment: Minimal local upgrades are required to address 
localized system deficiencies. 

• D’Aubigny Creek Subcatchment: Minimal local upgrades are required to address 
localized system deficiencies. 

Ultimately, the strategies outlined within Section 8.3 and summarized here, within Section 9.1, 
will require additional, subcatchment-specific studies and fieldwork prior to implementation of 
the alternatives. 
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9.2 Implementation Plan 

Due to the high-level nature of the stormwater component of the 2020 Master Servicing Plan, 
multiple studies are recommended to gain a more in-depth understanding of the City of 
Brantford’s stormwater infrastructure before the City proceeds to implement the 
recommendations of the stormwater component of the 2020 Master Servicing Plan. 

The recommended study implementation pathway is provided in Figure 9. The implementation 
plan lays out the systematic process for investigation and studies that are required to 
determine condition and performance of the stormwater systems, develop and confirm the 
desired servicing objectives, and refine local stormwater servicing strategies and confirm 
upgrade needs. 

 

 
Figure 9: Recommended Path to Implementation 

9.2.1 Investigation & Data Collection 

At the highest level and most time sensitive process within the implementation plan is the 
Investigation and Data Collection. There are currently gaps in the City’s data and understanding 
of the interactions within the stormwater management and conveyance system. As such, it is 
important to initiate the data collection and investigation as soon as budgets permit (0 - 5 
years).  
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The following is a list of the recommended data that is either to be collected on an ongoing 
basis, or the initiation of data collection is required: 

• LiDAR Survey of municipal right-of-way 
o Required to determine major overland flow paths to better understand 

deficiencies under the major storm events 
• Rural ditch survey (recently completed) 

o Required to provide interconnections between minor system (pipe) outlets and 
the ultimate watercourses. Ditches are also often used to collect and convey the 
major system flows in rural areas. 

• Existing infrastructure survey and condition assessment (CCTV sewers – completed 
through ongoing City initiative) 

o The existing stormwater model and analysis performed throughout the 2020 
MSP Update was based on capacity deficiencies and future planning. It is 
necessary to determine costs associated with aging infrastructure, as well as 
confirm technical model details through the infrastructure survey. This includes a 
stormwater management pond assessment and Pond Bathymetric survey 

• Continuous flow monitoring and water quality monitoring 
o Flow monitoring (including stream flow and temperature monitoring) is required 

to continually calibrate/validate the stormwater model with various storm 
events to ensure that the tools used in financial decision making are accurate.  

• Dike outlet monitoring 
o The dike system is currently manually operated and potentially creates both 

minor system and major system surcharging and/or flooding with high water 
levels in the Grand River. Monitoring of the outlets is required to determine a 
flooding mitigations strategy.  

• Groundwater monitoring 
o Required to support the stage 2 subwatershed studies. 

The data collected from the above studies will support the tools and framework that the City 
utilizes to determine the implementation of stormwater related capital projects.  

A detailed asset inventory will be built from these datasets, and these data sets will allow the 
system-wide performance to be assessed. These datasets will also support the detailed 
Feasibility Studies and Schedule B EA studies required in support of the capital projects outlined 
in Section 9.3.  
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9.2.2 Tools & Framework 

Once the investigation and data collection are complete, the Tools and Framework in place will 
be adjusted or redeveloped with the newly acquired data. Where there are no existing tools or 
framework in place, new tools will be developed, and framework written to benefit the future 
management of the City of Brantford’s stormwater infrastructure. The proposed tools and 
framework to be updated or developed are as follows: 

• Stormwater model update and calibration 
o Utilizes minor and major system data collected to assist in determining required 

capital projects. The accuracy of the model is dependent on the quality of the 
data collected.  

• Climate change adaption and mitigation policy 
o As climate change progresses, there are indications that the intensity, duration, 

and frequency of storm events are changing. An adaption strategy and 
infrastructure mitigation policy will assist in determining that infrastructure is 
future-proof.  

• Stormwater Policies and By-Laws Review and Update 
o A comprehensive review and update to the City’s existing stormwater 

management policies, by-laws, and other supportive documents to ensure that 
they are update to date, consistent with existing and future planned updates to 
Provincial and Federal regulations and are consistent with and support the 
implementation of the proposed stormwater management strategies.  

• Stormwater infrastructure update funding studies and associated policy 
o Stormwater within the City of Brantford is currently tax supported in its entirety. 

A policy determining potential user rates would support the capital requirements 
for operational and maintenance upgrades.  

The tools and framework above will support the studies required to determine the most 
practical and cost-effective strategies for implementation.  

9.2.3 Studies & Consultation 

Lastly, prior to implementation, Studies and Consultation will be required to confirm the 
stormwater system needs and upgrade requirements. Details of the specific studies are 
included in Appendix D, with a summary provided in Table 50. 
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Table 50: Summary of Required Studies and Consultation 

Capital 
Program ID 

Name 
Timeline 
(years) 

Cost 

SW-SD-001 City-Wide Asset Inventory 0-5  $              322,000  

SW-SD-002 
Continuous Water Quality & Flow 

Monitoring and Reporting 
0-5  $           5,910,000  

SW-SD-003 Stormwater Model Update 0-5  $              371,000  

SW-SD-004 Dike System Outlet Program 0-5  $              439,000  

SW-SD-005 Update Subwatershed Studies 0-5  $           1,170,000  

SW-SD-006 
Climate Change Action Plan and Best 

Practices Review 
0-5  $              117,000  

SW-SD-007 Stormwater Master Servicing Plan Update 0-5  $              293,000  

SW-SD-008 Stormwater Rate Review 0-5  $              117,000  

SW-SD-009 
Local Area Stormwater Management 

Investigation and Implementation Plans 
0-5  $              140,000  
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9.3 Capital Program 

The City’s high-level preliminary stormwater capital program, which will be used to guide the 
investigation, tool, and framework development, studies, and consultation phases is presented 
in this section. The capital costs for each project of the preferred strategy were estimated 
according to the costing methodology within Volume II. These projects are listed according to 
their project number and are shown in Table 52. The capital program table contains project 
descriptions, dimensions, proposed timing, and estimate total project cost. Detailed project 
sheets are included in Appendix E.  

9.3.1 Project Costing 

The stormwater Capital Program project costs were developed using a unit cost approach. A 
breakdown of the unit cost methodology is included in Volume II. 

9.3.2 Development Charge Contributions 

For each identified stormwater project, the project’s estimated growth/benefit to existing 
related contributions were identified. Table 51 summarizes the Development Charges benefit 
to existing classifications  

Table 51: Development Charges Benefit to Existing Classifications 

Development Charges Benefit 
to Existing Class 

Description 

A Solely supporting new development area 

B Triggered by growth but also services existing users 

C 
Triggered by growth but also provides some operational 
improvement 

D Supports both growth and existing users equally 

E 
Primarily to address existing operational issues but also 
supports growth 

F Sole benefit to existing users 

9.3.3 Project Timing and Triggers 

To support the City’s long-term budgeting, a preliminary project timeline for each stormwater 
Capital Program project has been identified. Project timing has been identified in the following 
increments.  

• 0-5 Years 

• 5-10 Years 

• 10-20 Years 
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The estimated project timeline was based on individual capacity triggers for each project. These 
capacity triggers are based on existing system deficiencies and proposed future growth within 
the intensification areas, greenfield areas, and expansion lands.  

9.3.1 Capital Program Summary 

Table 52 provides a summary of the capital program for infrastructure projects and study 
projects. All “SW-LI-###” projects within Table 52, aside from SW-LI-006, SW-LI-007, and 
SW-LI-0011 which have recently completed Schedule ‘B’ EA studies, will require a Feasibility 
Study or Schedule B EA to confirm the recommended Master Plan approach based on 
additional in-depth analysis. These projects include both the local infrastructure upgrade 
estimates required to accommodate existing level of service concerns, as well as trunk sewer 
alignment upgrades or diversion estimates per the capital plan. 

The Secondary Plan outlining the growth in new expansion areas is included in Section 6, while 
the Subwatershed Study in support of the 2020 Master Plan and the Secondary Plan is included 
in Appendix B. Further, it can be noted that Phase 1 of the Subwatershed Study has been 
completed for the Expansion Lands, with Phase 2 and Phase 3 yet to be completed. In addition, 
further studies will be required in association with the Block Planning process and site-specific 
developments, such as plans of subdivisions. The information compiled through these more 
detailed studies may result in modifications to the strategies outlined in the 2020 MSP Update.  

The “SW-PD-###” projects within Table 52 provide a summary of the pond projects and 
timelines associated with the Secondary Plan areas. 
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Table 52: Capital Program Summary Table 

Capital Program ID Name Required Studies 
Class EA 
Schedule 

Size/ 
Capacity 

Total Estimated Cost 
(2020$) 

Timeline DC Benefit to Existing 
Class 

SW-LI-001 Homedale Catchment Trunk & Local Upgrades Feasibility Study A+ Varies $           9,129,000 0-5 years E 

SW-LI-002 Eagle Place Catchment Trunk & Local Upgrades Feasibility Study A+ Varies $           6,336,000 0-5 years E 

SW-LI-003 Fairchild Garden Catchment Trunk & Local Upgrades Municipal Class EA B Varies $         49,156,000 0-10 years E 

SW-LI-004 Grand River Southwest Catchment Local Upgrades Feasibility Study A+ 450 mm $           2,449,000 
10-20 
years 

E 

SW-LI-005 Mohawk Lake Local Catchment Upgrades Feasibility Study A + 525 mm $         17,008,000 5-10 years E 

SW-LI-006 Mohawk Lake Catchment Upgrades Various - Varies $           7,180,000 0-5 years E 

SW-LI-007 Mohawk Lake Catchment Upgrades Various - Varies $         12,150,000 0-10 years E 

SW-LI-008 Fairchild Creek South Catchment Local Upgrades Feasibility Study A+ 450 mm $              557,000 
10-20 
years 

F 

SW-LI-009 Fairchild Creek Jones Catchment Local Upgrades Feasibility Study A+ 525 mm $           3,369,000 
10-20 
years 

E 

SW-LI-010 Grand River Northwest Catchment Local Upgrades Municipal Class EA B Varies $         11,011,000 0-5 years A 

SW-LI-011 Fairchild Creek North Catchment Local Upgrades - - Varies $         30,300,000 0-5 years F 

SW-PD-001 Northwest Employment Area (Pond #1) Municipal Class EA B 94 ML $           1,960,000 0-5 years A 

SW-PD-002 Southwest Employment Area (Pond #2) Municipal Class EA B 62 ML $           1,318,000 0-5 years A 

SW-PD-003 Golf Road North Employment Area (Pond #3) Municipal Class EA B 25 ML $              576,000 0-5 years A 

SW-PD-004 Golf-Powerline Employment Area (Pond #4) Municipal Class EA B 40 ML $              877,000 0-5 years A 

SW-PD-005 Balmoral-Powerline Northwest Area (Pond #5) Municipal Class EA B 25 ML $              576,000 0-5 years A 

SW-PD-006 Balmoral-Powerline Southwest Area (Pond #6) Municipal Class EA B 19 ML $              456,000 0-5 years A 

SW-PD-007 Northridge North Area (Pond #7) Municipal Class EA B 14 ML $              356,000 0-5 years A 

SW-PD-008 King George Corridor (Pond #8) Municipal Class EA B 16 ML $              396,000 0-10 years A 

SW-PD-009 King George Corridor (Pond #9) Municipal Class EA B 10 ML $              276,000 0-10 years A 

SW-PD-010 King George Corridor (Pond #10) Municipal Class EA B 6 ML $              195,000 
10-20 
years 

A 

SW-PD-011 Powerline-Park (Pond #11) Municipal Class EA B 7 ML $              216,000 
10-20 
years 

A 

SW-PD-012 Powerline-Park (Pond #12) Municipal Class EA B 13 ML $              335,000 
10-20 
years 

A 

SW-PD-013 Northeast Residential Area (Pond #13) Municipal Class EA B 13 ML $              335,000 0-5 years A 

SW-PD-014 Northeast Residential Area (Pond #14) Municipal Class EA B 22 ML $              516,000 0-5 years A 
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Capital Program ID Name Required Studies 
Class EA 
Schedule 

Size/ 
Capacity 

Total Estimated Cost 
(2020$) 

Timeline DC Benefit to Existing 
Class 

SW-PD-015 Northeast Residential Area (Pond #15) Municipal Class EA B 9 ML $              256,000 0-5 years A 

SW-PD-016 Lynden-Garden Residential Area (Pond #16) Municipal Class EA B 15 ML $              376,000 0-5 years A 

SW-PD-017 Garden-403 Employment Area (Pond #17) Municipal Class EA B 72 ML $           1,519,000 0-10 years A 

SW-PD-018 Tutela Heights North Area (Pond #18) Municipal Class EA B 17 ML $              417,000 0-5 years A 

SW-PD-019 Tutela Heights North Area (Pond #19) Municipal Class EA B 9 ML $              256,000 0-5 years A 

SW-PD-020 Phelps Creek Area (Pond #20) Municipal Class EA B 4 ML $              156,000 
10-20 
years 

A 

SW-PD-021 Phelps Creek Area (Pond #21) Municipal Class EA B 12 ML $              316,000 
10-20 
years 

A 

SW-PD-022 Phelps Creek Area (Pond #22) Municipal Class EA B 19 ML $              456,000 
10-20 
years 

A 

SW-PD-023 Phelps Creek Area (Pond #23) Municipal Class EA B 6 ML $              195,000  
10-20 
years 

A 

SW-SD-001 City-Wide Asset Inventory - - - $              322,000 0-5 years Study 

SW-SD-002 Continuous Water Quality & Flow Monitoring and Reporting - - - $           5,910,000 0-5 years Study 

SW-SD-003 Stormwater Model Update - - - $              371,000 0-5 years Study 

SW-SD-004 Dike System Outlet Program - - - $              439,000 0-5 years Study 

SW-SD-005 Update Subwatershed Studies - - - $           1,170,000 0-5 years Study 

SW-SD-006 Climate Change Action Plan and Best Practices Review - - - $              117,000 0-5 years Study 

SW-SD-007 Stormwater Master Servicing Plan Update - - - $              293,000 0-5 years Study 

SW-SD-008 Stormwater Rate Review - - - $              117,000 0-5 years Study 

SW-SD-009 Stormwater Policy Review and Update - - - $              140,000 0-5 years Study 

TOTAL $        169,859,000   
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