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Key Acronyms and Definitions

Boundary Adjustment Lands

The Boundary Adjustment Lands are the labasight 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 agiign storm event distribution based on the intensilyration
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 beelffective 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
Diamictonis an unsorted to poorly srted, unconsolidated sediment.

EA (Environmental Assessment)
An Environmental Assessment, or in the context of this documenvilBA Municipal
Class EAs an approved planning process for municipal infrastructure that can be used
to meet the requirement®f the EAAThe Municipal Class EA process was revised and
updated in 1993, 2000, 2007, 2011, 2046¢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 Linwithin a partially full pipe, is the surface level of water in the
pipe. Within a completely full pipe, it is the lewéla column of water would raise to in a
piezometer which is the sum of the pressure head and elevation head.

IDF (ntensity Duration Frequency

An Intensity Duration Frequencyiove 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 grouteiventers 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 mitigahe impacts of increased runoff and water
guality 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)

TheMunicipal 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, pblic consultation, and development of policies necessary for input into a new
or amended official plan.

MECP Ninistry of the Environment, Conservation, and Parks)
The Ministry of the Environment, Conservation, and Parks is a department of the
Ontario govenment 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 t6120

Natural Heritage Area

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

O&C (Opportunites and Constraints)

Opportunitiesand Constraintglefine the favourable and unfavourable factors which
aided in the screening of concepts and alternatives.

OGS (Qil Grit Separator)

AnQil Grit Separatois adevice designed to separate oils and removeirseat, 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 studyeSéharea necessary step in the
Class E process and are typically done at study milestones.
Subwatershed Study
TheSubwatershed Studg adocument prepared to address the loigrm management
and planning for the water resources and natural heritage system within a study area.
SWM (Stormwaér Management)
Stormwater Managemensthe practice of minimizing the impact of stormwater runoff
on municipal infrastructure, receiving lands, and receiving natural watercourses and
waterbodies
Treatment Train
ATreatment Trains an approach to stormwater management which utilizes a
combination of lotlevel, conveyance, and erad-pipe stormwater management
strategies.
Trigger Lands
Trigger Landare lands held for future Settlement Area expansion following substantial
development of the currenproposed Settlement Area Boundary Expansion areas
TSS (Total Suspended Solids)
Total Suspended Solidse 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 tl@ounty of Brant. The City of Brantford is a
singletier municipality whichowns 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 stationsand trunk and distribution watenains. The Citgwater is supplied by a

single surface water treatment pla(8VTP}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. Theé<litgstewater is collected and
conveyed to a singlerastewater treatment plant (WWTHm)at treats the City’s wastewater
before discharging o the GrandRiver.

The City owns, maintainand operates the majority of the stormwater collection and
management infrastructure, which includes catch basins, storm sewers, ditches, culverts,
stormwater management falities, 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 Riviee dollowing

Grand River tributaries?helps Creek, bhawk Lake and D’Aubigny Creek; however, a
significant portion of theCity’snortheast discharges to local creeks along the City’s north and
east before discharging infeairchild Creek.

Readily available and accessible public infrastructure is essemtia tviability of existing and
growing communities. Infrastructure planning, land use planrang infrastructure investment
require close integration to ensure efficient, sad@d economically achievable solutions to
provide the required water, wastewateand 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 preparatiahef
2020Master Servicing Plddpdate—2051 Amendient (2020 MSP Update) for water,

wastewater and stormwater services under the Municipal Engineers Association (MEA) Master
Plan Class Environmental Assessment process.

PAGE1
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1.2 Municipal Comprehensive Review

The City of Brantford started its Official Plan Reniie 2013. Between 2013 and 2016,

completed work includethe 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 Brams 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 boundargetween the City of Brantford and the County of Bramis
adjusted to secure additional lands filve Citys future growth, effective January 1, 2017.
These lands areeferred toas the Boundary Adjustment Lands.

Themunicipalboundary adjustment brought new lands into Brantford’s municipal boundary
however, thsdid not automatically includ¢he lands in the City’s urban area boundary, also
referred to as a Settlement Area boundary.éxpandthe City’s Settlement Area boundary, the
Province requires municipalities to conduct a Municipal Comprehensive Review (MCR) as input
into their new or anended Official Plan. The M@Rhecessary as it determisthe extentto

whichthe 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 Ciy ventured to complete thé1CRand revisions to the 2016 Draft Official Plan to include
the Boundary Adjustment Lands. The City of Brantford established anstage study process

to complete the Municipal Comprehensive Review and finalize the new Official Ptditled
EnvisioningOur City and a new draft Official Plan was reledse the public for review and
comment in June 202070 assist the City in completing a new Official Plan, the City retained a
team ofconsultantded by SGL Planning & Design lacdincludes 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
ConsultingThe new Official Plan was adopted by City Couméilarch 2021 and has been
submitted to the Province for approval.

GM BluePlan Engineering was retained to supportMii&RStudy with respect to the
determination of the appropriate water, wastewater, and stormwater servicing plan for the
lands to be included within th&ettlement Area boundary in the North Brantford and Tutela
Heights Boundary Adjustment Lands.

1.3 Master Servicing Plan

In supportof the Official Plan Revievand to ensure that infrastructure servicing
recommendations to support the new urbasnid uses are made in a cohesive and integrated
manner with the Citig long-term serviang needs of the existing system, the City has
undertaken an update to itMISP

PAGE2
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The 2020MSPUpdate—2051 Amendmenprovides a review, evaluatipand development of
water, wastewaterand stormwater servicing strategies to support existing needs and
projected growth forecasts based to 20 including the servicing of new urban land uses within
the City’s new OfficidPlan, adopted by Council in March 2021.

The 2020 MBP Updatevascompleted 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 2020MSP Update 2051 Amendmenis 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, wastewaterand stornwater systems for the entire City to 8@ and beyond.

1.4  Master Servicing Plan Objectives

TheMSP Update fowater, wastewater and rmwater services comprehensively documents
the development, evaluatiorgnd selection of the preferred water, wastewatand
stormwater servicing strategies to meet the servicing needs of existinfuame development
to 2051 and beyond.

The 2020MSP Updatevaluates the ability of existing and planned water, wastewated
stormwater infrastructure in the City of Brantford to efficiently and effectively service the City’s
existing and anticipatedrgwth, including servicing of theew urban land uses within the City’s
new Settlement Areadundaryin accordance with the draft Official Plan, and to evaluate and
develop recommended servicing strategies.

The key objectives of the 20 MSP Update are as follows:

e Review and integrate the servicing needs to support buildout of the new urban land
within the 2017Boundary Adjustment Langs

e Review planning forecasts to 2Dand determine the impacts on servicing needs for the
City’s water, wastewateand stomwater infrastructure;

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

e Undertake a comprehensive review and analysis for the watastewater, and
stormwater servicing requirements;

e Complete the MSih accordance with the MEA Class EA process (further described in
Volume 1);

PAGE3
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e Address key servicing considerations as part of the development and evaluation of

servicingstrategies including:

o Level of service to existing users and approved growth

Operational flexibility and security of supply
Mitigation of impacts to natural, sociand economic environments
Opportunity to meet policy, policy statementggulations and technical criteria
Opportunity to optimize existing infrastructure and servicing strategies
Ensuring the strategies are cost effective
e Consider and develop sustainable servicing solutions;

e Utilizeupdatedindustry trends and more detailedformation from relevant City
studies and projects to provide better capital cost estimates;

e Utilize recently completed and egoing projects to update infrastructure status,
capacity and cost estimates;

o Utilize the updated water, wastewatgsind stormwate hydraulic models for the
analysis of servicing alternatives;

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

e Extensive consultation with the public and stakeholders.

O O O O O

1.5 Master Servicing Plan Documentation Layout

The 2020 MSP Updakeport, including all supporting volumes, is the documentation placed on
public record for the prescribed review period. Tégumentation, in its entirety, describes all
required phaseof the planning process and incorporates thegedure considered essential

for compliance with thé&environmental Assessment Act

TheMSP Updatd&Report is organized ia six volumes as describé&elow.

Volume | -Executive Summary

Volume Iprovides a brief overview of the 2020 MSP Update. It summaitemformation
contained involume Il llI, IV, Vand VI, induding problem statement, purpose of the study,
significant planning, environmental and technical considerations, description of the analysis
performed and final solution and recommendations.

Volume Il Plan & Policy

Volume Il details the master planning procgiseluding the Master Plan Class EA process,
related studies, legislativand policy planning context, water, wastewatand stormwater
servicing principles and policies, population and employment growth forecasts, existing
environmental and servicing conditionsvaluation methodologyand future considerations.

PAGE4
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The appendices in this volume contain relevant baseline and planning information including:
e Appendix A Jraffic Zone Population and Employment Projections
e Appendix B-Principles, Policies, and Level of Service
e Appendix G- Unit Rates

Volume Il ‘Water Master Plan

Volume lliconsists 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, Volumeddntifiesthe existing water network

and describes the hydraulic modelling tool used for the analysis. Further Voluowglinesthe
detailed evaluation and decisiemakingprocessas well as the preferred servicing strategy and
associated capital program and ilementation 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 IIThe technical appendices contain relevant project, implementation
and technical analysis information including:

e Appendix A Water System Schematic

e Appendix B-Traffic Zone Demand

e Appendix G-Expansion Lands Concepts

e Appendix D- Water Treatment Plant Concepts

e Appendix E Evaluation Tables

e Appendix - Capital PrograrRProject Sheets
Volume IV “Wastewater Master Plan

Volume IVconsists of the principal document summarizing the study objectives, approach,
methodologies, technical analyses, evaluation and selection of the preferred wastewater
servicingstrategy. This volume outlines the wastewater policies, design criteria and level of
service needed to be achieved by the wastewater network. In addition, Volunaehtifies the
existing wastewater network and describes the hydraulic modelling tool fmgetie analysis.
Further in Volume I\s the detailed evaluation and decisiomaking as well as the preferred
servicing strategy and associated capital program and implementation plan.

A significant amount of technical background information has been dethpvhich 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, implementaaond, technical analysis
information including:

e Appendix A Wastewater System Schematic

e Appendix B-Traffic Zone Flows

e Appendix G- Expansion Lands Concepts

e Appendix D- WastewaterTreatment Plant Concepts

e Appendix E Evaluation Tables

e Appendix F €apitl Program Project Sheets
Volume V -Stormwater Master Plan
Volume Vconsists 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, Volurdentifies the
existing stormwater network and describes the hydraulic modelling tool used for tHgsama

Further,Volume Voutlines thedetailed evaluation and decisiemaking as well as the
preferred servicing strategy and associated capital program and implementation plan.

A significant amount of technical background information has been compiladhwshcritical
to the development of the Stormwater Master Servicing Plan. This information is included as
appendices in Volume.\'he technical appendices contain relevant project, implementation,
and technical analysis information including:

e AppendixA—Key Existing Stormwater Infrastructure Facility Details

e AppendixB— Expansion Lands Subwatershed Study

e Appendix G-Evaluation Tables

e Appendix D- Implementation Plan Detailed Study Overview Sheets

e Appendix E €apital Program Project Sheets
Volume VI -Public and Agency Consultation
Volume Vicontains all relevant documentation of the public consultation process including
notices, commentsrad responses, and distribution information. Presentation material from all
Public Information Centre$(Cs) 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 inclueethin the appendices:

e Appendix A -Study Stakeholder i

e Appendix B- Study Commencement

e Appendix G-Public Information Centres

e Appendix B- Comments Received

e Appendix E Study Completion
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2. Stormwater System Policy and Criteria

Execution of reasonablRolicies and Level of Service (LOS) objecliresssential 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 2020MSPUpdate,these Policies and LOS objectipesvide guidelines

and direction to the master planning process, in addition to ensuring that water demands are
adequately representative to support the decision making for siamgtining of future
infrastructure.

Through the2020MSP Updatedraft 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 ag¢haye to water systemThe detailedMSP
Policies and.OS objectives review and recommendations is included in App8&mafi¥olume

Il.

2.1  Stormwater Servicing Principles and Policies

Specific servicing principles and policies have been developgaide 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 summari2ggbendixB of
Volume Il

2.2 Stormwater Design Criteriaand Hydraulic Performance Criteria

A guiding principle dhe design criteria is to ensure that theosinwater 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 appexl/planned growth.

The design criteria were reviewed as part of this Master Servicing Plan Update to ensure
stormwaterflows are accurate and will support sizing and timing of future infrastructure such
aspipesandfacilities

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 criteriaThestormwater technicalcriteria updated as part of the Brantford Master
Servicing Plan are summarizm Tablel.
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@)Blucly

dn

ENGINEERING

QTYOFBRANTFORD
WATERWASTEWATERNDSTORMWATERIASTEISERVICINGLANUPDATE 2051AMENDMENT
VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

Tablel: Stormwater Design Criteria and Level of Service

Criteria ’

Imperviousness
%

Draft Targets
Parks, Open Spaee€35%

Low and Medium Density Residentie5%
High DensityResidential- 75%

for

Stormwater Institutional, Commercial 80% Industrial 90%
Flows Depression | 1.5 mm for impervious areas
Storage 3.5 mm for pervious areas
Syntg(igcr:n?eagr 3-hour Chicago (minor system)
De3|gn.Return 2 or 5 Year catchment dependent
Sewer Period
System HGL. Target Below ground level
Performance (existing)
d/D Target (new) d/D<0.7
100% of outfalls to sensitive watercourses have upstre
control or downstream control measureall new
development to implement appropriate contrais
Facility manage post development runoff volumes to greater of}
AisSlejzsnrtril;nt e Match predevelopmentflows under both minor flow
Control/ Coverage system level of service objective (2 year ®year
Erosion design storm) and 100 year design storm
Control e Capture and manage the first 25 mm of site runoff
erosion control.
Meet other water quality obligations applicable tive
sub-catchment.
Coverage Minimum 50% of impervious area drains to water qualit
(existing) facility
Facility Coverage (new)| 100% of impervious area drains to water quality facility
Assessment 80% Total Suspended Solids (TSS) renidyplical)
—Quality Target 70% Total Suspended solids removal (Direct Outfall to
Control Grand River)
Thermal Per Subwatershed Studies or individual studies if a
Mitigation subwatershed study is not available

Facility AssessmenrtWater
Balance

PerSubwatershed Studies or individual studies if a
subwatershed study is not available
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The3-hour Chicago design storm event was utilized for modelling the urban runoff following
the City’s design criteria to determine rainfall intensity (mm/hr). IntenBityrationFrequency
(IDF values are provided ifable2.

Table2: City of Brantford IDF values per Storm Sewers Linear Municipal Infrastructure

Standards lay 2020)
Parameter 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 stormwataodel (2019) wastilized in the analysis of
existingstormwater system performance. This process detailed existing system performance
without the application of growtlareademands anatould be used as a guideline for potential
system upgradedAs outlined inTablel, the level of service for the minor system performance
is evaluated under either the-gZear return period storm event or theear return period

storm ever.

The following subcatchments have capacity evaluated per thea2 return period storm event
level of service:

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

Thefollowing subcatchments have capacity evaluated per3tyear return period storm event
level of service:

e Grand River Northwest Subcatchment
e Fairchild Creek Garden subcatchment
e Fairchild Creek Jones subcatchment

e Fairchild Creek North subcatchment

e Fairchild Creek South subcatchment

e D’Aubigny Creek subcatchment

Figurel presentsamap 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 peakdygdraulic grade
line (HGL) within a pipe satisfies the following conditions under tpes2 or 5year design storm,
depending on subcatchment:

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

e New/Upgraded Infrastructure
o Gravity sewers will achieve a d/D targed.7

2.3  Capital Cost Projections

A capital cost is provided for all projects proposed as part of this Master Plan. Fowstigm
system projectsa hightlevel implementatiorcost was obtained using a unit rate cost based on
pipe diameter. The unitosts utilized were estimatedbased on a 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 constructiorDesign, dministration, contingency, and namecoverable

HST costs weradded to arrive at a fingdreliminaryproject cost for budget planning purposes
Highlevelcosting sheets were developed to support the financial evaluation for each capital
project. The coing sheets are supported by an implementation plan and studies required prior
to each specific project’s finalization. The project costs are provided in the StormGeapeal
Program Section9.3.
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3. Planning Land Use& Growth Projections

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

e Promote economic growth;
e Prioritize intensification in strategic growth areas;
¢ Increase housing supply;
e Improve integration of land use planning with planning and investment in infrastructure
and public service facilities;
e Protect and enhance natural heritage, hydrologic and landform systems, features and
functions;
e Create jobs; and
¢ Build communities that make life easier, healthier and more affordable for people of all
ages
Amendment 2 to théProvince’s Growth Plan came into effect on June 17, 2103. This
amendment updatedschedule 3 population and employment forecasts to 2031 and extended
forecasts to a 281 horizon. The basis of the 20RABP Updatés to identify the longerm
servicing requirements to support the City’s growth need#ia with the Amendment 2 to the
Province’s Growth Plan to 80, with appropriate strategic servicing decision to support post
2051 growth.

3.1 Growth Lands

In 2016, the municipal boundary between the City of Brantiamd 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.

Themunicipalboundary adjustment brought new lands inBrsantford’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 boundarg. @xpand 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 needBigure2 presents he Settlement Area Boundary Expansion Lands
are further subdivided into the following swdreas:

e North Expansion Lands;
e East Expansion Lands; and,
e 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 expansionaas lised above.

The proposed land use designations for the Settlement Area boundary expansion areas are
presented in Scheduled 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 Systerauch, 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.

PAGEL13



QTYOFBRANTFORD

a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051AMENDMENT

NEERING

@)Blucly
el VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

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 neaginfcture 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 managerpkmts 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 203PUpdate:

e Greenfield area located at Erie Avenue and Birkett Lane

e Vacant lands located at Highway 403 and Wayne Gretzky Parkway

e Vacant lands located at Henry Street and Wayne Gretzky Parkway

e Draft plans of a subdivision (vacant lands) located at the Grand River and proposed Oak
Park Road extension

e Greenfield area located west Gonklin Road

The2020MSP Updatacknowledgsfuture planned stormwater management features,
provided existing stormwater management plans have been approved.

After the successful completion of tihdSP Updatend Transportation Master Pldgpdate
Enviromental 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 wasteatater r
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 Roath, 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 Systerayels, 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.

Figure3 presentsthe proposed future land use. The North Expansion Langelsnvisioned to
containa mixeduse 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. Tudelghts is
envisioned to mainly include residential lands.

Table3 providesa description of the various land use types and their impacthe 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 (202Q)area specific refinements will be reged following the results of the field
investigations and once detailed draft plans are available.

Table3: Stormwater Servicing Land Uses and Runoff Coefficients

Average
Land Use Description Runoff
Coefficient
Neighbourhood Residential Single family residential 0.45
Neighbourhood Corridor Semidetached resm!entla_l & reduced frontag 0.60
residential
Neighbourhood Centre ReS|dent|aI/.comm.e'rC|e}I areas with high 0.75
intensification
Intensification Corridor Areas with highest proposed intensificatior 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 gbeflowrate, and quality to preevelopment or
better conditions. Controls within the expansion lands will be determined on @ s#eific

basis

3.2.3 PostPeriod Considerations

Beyond the Settlement Area Boundary Expansion are Trigger aaddsall buildout of the
municipal boundarywhich 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 tocact for stormwaterpost-period

conditions. Stormwater within the expansion lanttggger lands and buildout of the municipal
boundarywill be managed locally and the stormwater systems will not cross between the
existing boundary, expansion lands boundary, trigger lands boundadyfull buildout of the
municipal boundarylue to local topography and watercourse location.
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4. ExistingStormwater System

The City of Brantford'snderstanding 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 Ciynderstanding of its water and wastewater systems.

Throughout the development of the 2020 MBPBdate it was determined that the best plan of
action, as related to th&ormwater Infrastructure, was to undertake a hidavel (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 systéne highlevel assessment

and evaluatiorwill then be utilized to establish@reliminary stormwatercapitalprogram. The
resulting preliminary stormwater capital program will then be used as a guide while the City
undertakes subsequent investigatiorend studies to strengthen th€ity’sunderstanding of the
condition and performance of the stormwater systems, develop and confirndéiseed

servicing objectives, refine local stormwater servicing strategied confirm upgrade needs.

4.1  ExistingStormwater Infrastructure

The City of Brantford’s stormwatepllection and conveyang/stem consists of a gravity

system following local topgraphy. The system has multiple subcatchments which are
delineated based on ultimate outlet locations and receiving watercourses. As discussed within
Section2.2.2, the level of service provided within each subcatchment varies between the
2-year storm evenlevel of service and the-fear storm event level of service. The following

are the existing system subcatchments:

e Grand River Homedale
¢ Grand Rive— Southwest
e Grand River Eagle Place
e Grand River Northwest
e Mohawk Lake
e Fairchild Creek Garden
e Fairchild Creek Jones
e Fairchild Creek North
e Fairchild Creek South
e D’Aubigny Creek
An overview of the existing stomvater system iprovided in Figurél.
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4.1.1 Existing Ponds/Stormwater Storage

There are currentlyineteen(19) municipal ponds within the City of Brantfondhich are
designed to provide peak floattenuation for major storm. The majority of these ponds also
provide water quality treatment bendf{Total Suspended Solids (TSS) Removabugh TSS
settling. The pond locations are presented in Figdrddditional existing pond details are
foundin AppendixA.

4.1.2 Mohawk Lake and Canal

The Mohawk Lake and Canal is a dominant wigature 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 wir control outletfrom Mohawk Lakeeast of Locksd&d. This weir controls peak
discharges from Mohawk Lake into the Grand River.

4.1.3 Grand River Floodplain and Dike System

The Grand River dilgystem whichisowned and managed by the Grand River Consematio
Authority (GRCAYrotects portions of the City from flooding during high river lev&lse City
provides some assistance to the GRCA for maintenance work subject to an agreement in place
between the two partiesStormwater outlets along the dike system harther 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 dischargeslikie-controlled locatiors:

e Grand River Homedale
e Grand River Southwest
e Grand River Eagle Place
During these periods of high Grand River levels, stormwater cannot discharge from these

outlets, presenting a potential flood riskigure5 presentsan overview of the Grand River dike
network and applicable dikeontrolled outlets.
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4.2  HydraulicStormwater Model

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

e System review through facilities drawingisd GIS data

e Direct GIS to model link for pipes, manhglasdstorage facilities

e System validation through flow monitoring data and final report from 20067 storm
sewer flow monitoringorogram

e Establish model scenariog, G, 10, 25, 50, and 10@ar Chicago storm events

4.2.1 Network Development

Updates to the system were imported directly frahe City’s existing GEBormwater system
infrastructure datanto the stormwater modelPrior toimporting the network information into

the model, GIS and existing model pipes were analyzed for any discrepancies with respect to
infrastructurediameter and material. A small number of discrepancies were found, and the
correct source of information was identified for eaatenario(GIS or existing model).

Junctions and conduits representing open ditches and watercourses have the least amount of
information available. tBeam crosssections were applied and adjusted to approximate ditch
dimensions. A surveyf the ditches within theGty of Brantford has recently been completed,

with the informationutilized to update ditch dimensions within portions of the City system

System network elevati@for each model junction were based on the City’s ground sarfac
contours.

4.2.2 Facility Development

Each system facilifistormwater pond)was manually reviewed and updated in the model
based on available facility informatiofhe scope of the facility development included:

¢ Reviewing and updating the network configuratimmund each facility
e Outlet/orifice/weir object characteristics were assigned (e.g. orifice diameter)
e Depth/storage curves were created and assigned to each stdeagey
o Bathymetric survey CAD files were used to generate curves where available
o Calculations using areas, volumes, and depths from drawings, reports,
Environmental Compliance ApprovaEsJA, 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, sukichments were recreated based on the-tgpdate GIS data
according to the following procedure:
e Digital Elevation ModeDEM) surface was created from contour information
e 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 gaogestid
model validation events were identified and assessed according to the following criteria:

¢ Reasonable consistency between three rain gauges

e Sufficiently large rainfall depth and intensity to generate measurable response at flow
monitors

e Acceptable data recorded for event at multiple flow monitors (accounting for data
gaps/drops, data quality iaes, flooding/dike gate closure, GRCA stream rating curve
limits, etc.), such that each flow monitor éhat least 23 eventsif possible.
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5. Assessment of Existing Stornater Infrastructure

A critical step in the Master Planning proceshésassessmentfdahe existing infrastructure to
establish thestormwater 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 eomprehensive detailed analysis of the system. Once the
existing system conditions were established, the potential impacts of the future growth,
expansion, and intensificatiaon the stornwater system were analyzed to develop and
recommend future servicopstrategies.

Per the City’s stormwater management policy and design criteria, all future development,
intensification, and expansion areas are required to control jolestelopment stormwater peak
flowrates to the predevelopment stormwater peak flowrateAs such, the existing system
modelwas assumed tadequately represent the future conditions for all locations with existing
stormwater collection and conveyance. iliill development and future growth will be

required to maintain or improve upon existing conditions, with any required controls being
managed orsite. Under this requirement, there will be no net (negative) change in stormwater
guantity, quality, or peak runoff. As such, the stormwater servicing concepts evaluated in
Section8.3will be determined to address existing deficiencies.

The following sections describe the current infrastructure constraints, as well as opportunities
for developing and expanding the stowater system to meet growing demands to the520
planning horizon and beyond.

5.1  Opportunities and Constraints

Existing and futurstormwater 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;kaslt information, etc.). The system hydrautimdelwas used

to analyze the performance of the existing and future system uttieCity of Brantford’s
Chicago storm event for various return periods

In general, thestormwater collectionsystem has various local and trunk sewer deficienties
the applicable levebf-service storm events within each subcatchmdde to the segmented
nature of the City’s stormwater system, the opportunities and constraints will be determined
on a subcatchment specific basis

The keyopportunitiesand constraints identifié by the City and through the modelling exercise
are included in the following sections.

PAGE25



@4Blucly

QTYOFBRANTFORD

a WATERWASTEWATERNDSTORMWATERIASTERERVICINELANUPDATE 2051 AMENDMENT
MESRING VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

5.1.1

5.1.2

Outlet

Area with no formal outlet north of Highway 403A 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. InSection8.3.4, 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 theast, 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 closkd City 6
Brantford is protected from high Grand River water elevations through the use of a dike
system as outlined in Sectighl.3. During periods of higlater elevation, the outfall

gates to theGrand Rver 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 wkneater levels are higim

the Grand River.

Conveyance

Determine bottlenecks and beneficial infrastructure upgraddottlenecks have been
identified within the underground linear infrastructure. The 2020 M$#lateproposes
preliminary recommendations for infrastructure upgrades to address bottlenecks within
Section8.3.

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 podevelopment flowrates to pre

development flowrates. As such, the capacity needs for existing constraints within
intensification areas will be addressed in SecBoBon a subcatchment specific basis.

As the intensification corridors will be redeveloped within th&2@lanning horizon,

there are unique opportunities to manage and mitigate stormwater fltwsugh Low
Impact Development within these areas.

Both shortterm and longterm strategies to manage conveyance capacityimediate
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 techlogies such as Low Impact Development, as
well as the planning, monitoring, amdmpletion ofstudies required to support lonrg

term infrastructure decision making in the City of Brantford.

PAGE26



@4Blucly

QTYOFBRANTFORD
a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051 AMENDMENT

NEERING

VOLUMEV — STORMWATERIASTERLAN
NOVEMBERO21

5.1.3

5.1.4

Water Quality

Temperature control for coldwater creeks and sensiispecies 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 Brantforthevikquired

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 enhancemerithe
Mohawk Lake subcatchment discharges into Mohawk Lake and the Mohawk Canal,
which ultimately discharges into the Grand Rivere Tity 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 rechargeThe 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 poevelopment conditions. Maintaining

existing groundwater recharge conditions through LID technologies promotes healthy
groundwater conditions within the watershed.

Expansion Lands

Future servicing of expansion lands including multiple new stormwater management
ponds TheCity of Brantford Municipal Comprehensive Review Settlement Area
Boundary Expansion Servicing Plan (3@20well as Sectiodoutline the proposed
servicingfor 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 systémefuture
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 expansams will continue to drain to

the existing outlets.
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5.2  HighLevel Servicing Concepts

The servicing concepts presentedliable4 were evaluated from a higlevel to determine the

City of Brantford stormwater management criteria which benefit from the proposed servicing
concepts. WithirTable4, an “¢” indicates that the control criterion is not impacted by or
adequately addressed under the proposed servicing concept.”Artlicates 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 mogiegific scenarios or technologies involved. Due to the
variety of stormwater management technologies available within eyl servicing concepts,

it is important to note/recognize that some specific technologies may or may not address
control criteria oncerns, dependent on the specific technology/strategy selected.

Table4: HighlLevel Servicing Concept Evaluation
Flow | Volume | Quality | Thermal

Description Control | Control | Control | Control
Status Quo e Asis System x x x x
Mlsggiﬁségm e Sewers v x x x
e Ponds
Storage e Underground Storage v ) ) (%)
e Bioretention (LIDs)
e Permeable Pavers
Low Impact e Infiltration Systems
Development e BioRetention ) () () )

(LID) Strategies e BioFiltration
e Green Roofs

e Roadway Curbing
Major System e Roadway ditches
Upgrades e Open Channel

e Sewers (limited)

Other e Oil Grit Separator x x v x
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5.3  Assessment of Existing System Performan®gportunities and Constraints

As eaclof the City’s stormwatesubcatchmensg represents its owmnique systemthe system
will be reviewed on a subcatchmehy-subcatchment basigor a map of the City’s stormwater
subcatchments please refer teigure 1lin Section 2.2.2Table5 providesan overview of

subcatchment parameterst should be noted that established targets within the expansion
lands will be further refined through the subwatershed study.

Table5: Overview of Existing System Subcatchment Paramet@pportunities, and
Constraints

Subcatchment Name |

Total
Contributing
Area (ha)

Sum of all contributing
area to stormwater systen
within subcatchment

Impervious
Percentage (%)

Percentage of total
contributing area that
is impervious

Historical Level

Level of service which
infrastructure has

Outlets

Outlet locationand any
important factors for

Length (km)

subcatchment

of Service historically been designed . .
consideration
to meet
Percentage of deficient
Linear Approximate otal length (flooding)
Underground of linear underground Sewer Deficiencies infrastructure under
Infrastructure infrastructure within (%) existing conditiongor

level of service storm
event

1%
o

d to

Intensification . . . -
e 'S catio Presence of intensification corridors within subcatchment
Corridors
Sensitivity to Increase in deficiencies when climate change scenario applied (modifi
Climate Change | IDF curve foincreased intensity)
w Im : : . .
Lo pact Model impact from scenarios where impervious area has been reduce
Development . h . .
I simulate implementation of Low Impact Development technologies
Opportunities
0&C Opportunities & Constraints for varioeemponents of the stormwater

system including minor system, storage and the major system.
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5.3.1 Grand River HomedaleSubcatchmen{Capital Program ID S\\001)

The Grand RiverHomedale subcatchment is projected to experience limited growth within

the 201 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 ardaoalirig and surcharging
within the east end of the subcatchment dueuadersized 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 opputies and constraints is presented in
Table6.
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Table6: Grand River Homedale Subcatchment Parameter®pportunities, and Constraints

Grand River- Homedale |

Total
Contributing
Area (ha)

Approximately 60tha

Impervious
Percentage (%)

24%

Historical Level

Multiple outlets along

Length (km)

. 2-year storm event Outlets Grand River dike
of Service
system
Linear
Underground | ~ 60km pipe SewerDeficiencies
< 20%
Infrastructure | <5 km open channel (%)

e St. Paul Ave. corridor

Climate Change

e Large increase in deficiencies due to modified IDF

Intensification .
Cg:rijor(;at ° e Brant Ave. corridor

e Approximatelyl0% of subcatchment area
Sensitivity to e High sensitivity

Minor System
Upgrade O&C

e Addressesocal issues
e Triggergdownstreamupgrades

e Oversizinggorage)requiredto support Gand Riveoutlet related

flooding

Storage O&C

e Not required for outfall gantity control; supportsGrand River

outlet relatedflooding

e Limitedtraditional optionsand lack of available land

Low Impact
Development
(LID)O&C

e Moderate opportunity

e Moderate reduction in deficiencies from LID implementation
¢ Intensification corridor potential for LIDs

Major System
Upgrades O&C

e Opportunitylimited by Gand Rver dikes

Other O&C

e Limited existing gality control
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5.3.2 Grand River -SouthwestSubcatchmen{Capital Program ID S\\M004)

The Grand River Southwestsubcatchment is projected to experience limited growth within

the 201 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 sewerSome 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. Ossite storage will be required to control the peak stormwater discharge from
the greenfield ares. 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 Tabl&.
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Table7: Grand River SouthwestSubcatchment Parameters

Grand River- Southwest |

Total
Contributing
Area (ha)

Approximately360ha

Impervious
Percentage (%)

24%

Historical Level
of Service

2-year storm event

Outlets

Multiple outlets along
Grand River dike

Length (km)

system
Linear
Underground | ~25km pipe Sewer Deficiencies

< 20%
Infrastructure | <5 kmopen channel (%)

Climate Change

e Large increase in deficiencies due to modified IDF

Intensification e Colborne St. W eador
Corridors e Approximatelyl0% of subcatchment area
Sensitivity to e High sensitivity

Minor System
Upgrade O&C

e Addressesocal issues
e Triggersdownstreamupgrades
e Capacity limited by existing outlets

e Oversizinggorage)requiredto support Gand Riveoutlet related

flooding

Storage O&C

e Not required for outfall giantity control; supports @nd River

outlet relatedflooding

e Limited traditional optiongnd lack of available land

Low Impact
Development
(LID)O&C

e Moderate opportunity

e Moderate reduction in deficiencies from LID implementation
¢ Intensification corridor potential for LIDs

Major System
Upgrades O&C

e Opportunitylimited by Gand Rver dikes

Other O&C

e Limited existing gality control
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5.3.3 Grand River -Eagle Plac&ubcatchmen{Capital Program ID S\M-002)

The Grand RiverEagle Place subcatchment is projected to experience moderate growth within
the 201 planning horizon, with proposed growth in the intensification corrigdasswell as
greenfield growthPortions ofthe systemare performing well under existing conditions, with
moderatelocalized flooding due to undersized local sewers. Additionally, there appears to be
an areaof flooding and surcharging within the south end of the subcatchment due to
undersized sewers within the Sixftvenue/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 Developmensit®©storage will be required

to control the peak stormwater discharge from the greenfield aréafditionaly, the
subcatchment discharges via outlet gates at the Grand River dike system. A summary of the
subcatchment specific opportunities and constraints is presented in Bable
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Table8: Grand River Eagle Plac&ubcatchment Parameters

Grand River- Eagle Place |

Total
Contributing
Area (ha)

Approximately370ha

Impervious
Percentage (%)

25%

Historical Level
of Service

2-year storm event

Outlets

Multiple outlets along
Grand River dike

Length (km)

system
Linear
~ 25km pipe icienci
Underground pip Sewer Deficiencies 20%- 40%
Infrastructure | <5 km open channel (%)

e Erie Ave. corridor

Climate Change

e Moderate increase in deficiencies due to modified IDF

Intensification .
Corridors e Downtown area north of Veterans Memorial Pkwy.

e Approximately 206 of subcatchment area
Sensitivity to e Moderatesensitivity

Minor System
Upgrade O&C

e Addressesocal issues
e Triggergdownstreamupgrades

e Oversizinggorage)requiredto support Gand Riveoutlet related

flooding

Storage O&C

e Not required for outfall gantity control; supports @nd River

outlet relatedflooding

e Limitedtraditional optionsand lack of available land

Low Impact
Development
(LID)O&C

e Limitedopportunity

e Moderate reduction in deficiencies from LID implementation
¢ Intensification corridor potential for LIDs

Major System
Upgrades O&C

e Opportunitylimited by GandRver dikes

Other O&C

e Limited existing gality control
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5.3.4 Grand River Northwest Subcatchmen{Capital Program ID S\M\W010)

The Grand RiverNorthwest subcatchment is projected to experience moderate growth within
the 201 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, withinimallocalized flooding due to undersized

local sewers. Osite 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 currentlyasad, 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 quanttyd quality controls in place. A summary of the
subcatchment specific opportunities and constraints is presented in Bable
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Table9: Grand River Northwest Subcatchment Parameters

Grand River- Northwest |

Length (km)

Total :
o . Impervious 0
Contributing Approximately290 ha Percentage (%) 27%
Area (ha)
Hlstorlqal Level 5-year storm event Outlets Multiple gutlets along
of Service Grand River
Linear
Underground | ~15kmpipe Sewer Deficiencieg _ ..
Infrastructure | <5 km open channel (%) ’

Climate Change

e Minimal deficiencies due to modified IDF

Intensification . L )
Corridors ¢ No intensification corridors
Sensitivity to e Lowsensitivity

Minor System
Upgrade O&C

e Minimal minor system upgrades required

Storage O&C

e Required for northern greenfield areas (no existing outlet)
e Not required (for outlet control) for southern greenfield areas

Low Impact
Development
(LID)O&C

e Moderate opportunity

e Lack of existing outlet for northern greenfield lands
e Support quality control for southern greenfield lands

Major System
Upgrades O&C

e Required major system analysis in greenfield areas

Other O&C

e N/A
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5.3.5 Mohawk Lake Subcatchmer{Capital Program ID S\M-005, SWLF006 & SWLH007)

TheMohawk Lake subcatchment is projected to experience high growth within t&g 20

planning horizon, wittsignificantgrowth 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 Impawvelopmentduring 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 upstam upgrades. The subcatchment discharges to the
Mohawk Lake and Mohawk Canal, which ultimately discharges into the GrandRiedo the
Mohawk Lake outlet, there are opportunities to improve stormwater management within the
major system. Mohawk Lakeicently 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 presenieblal0.
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Tablel0: Mohawk Lake Subcatchment Parameters

Mohawk Lake |

Total
Contributing
Area (ha)

Approximately950 ha

Impervious

0,
Percentage (%) 37%

Historical Level
of Service

2-year storm event

Outlets to Mohawk

Outlets Lake and ultimately

Length (km)

Grand River
Linear
Underground | ~ 80kmpipe Sewer Deficiencies

< 20%
Infrastructure | 5-10km open channel | (%)

Downtown ©re
Colborne St. corridor
West St. corridor

Climate Change

I ificati . :
nter'15| Ication Charing Cross St. corridor
Corridors .
Henry St. corridor
Wayne Gretzky Pkwy. corridor
Approximately 3% of subcatchment area
Sensitivity to Highsensitivity

Large increase in deficiencies duanodified IDF

Minor System
Upgrade O&C

Addressesocal issues
Triggergdownstreamupgrades

Storage O&C

No required for outfaljuantity control
Limited traditional optiongnd 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 se
upgrade needs until works nae aligned as part of infrastructure
renewal programs.

Other O&C

wer

Existing quality control concerns within Mohawk Lake
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5.3.6 Fairchild Creek Garden Subcatchmer(Capital Program ID S\M-003)

TheFairchild Creek Gardensubcatchment is projected to exgencehighgrowth 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 sewer8dditionally, there appears to be flooding and surcharging within the
subcatchment due to undersized sewers within the Highway 403 trunk network. Portions of the
local defigencies 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 upgradestiaire

the proposed intensification corridors, providing an opportunity to upgrade during
intensification or implement alternative stormwater management technologies such as Low
Impact DevelopmentStormwater within the subcatchment discharges to multippen

channels and headwaters of Fairchild Crdake 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 Tdble
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Tablell:; Fairchild Creek GardenSubcatchment Parameters

Fairchild Creek Garden |

Length (km)

Total :

o . Impervious 0
Contributing Approximatelyl,320 ha Percentage (%) 49%
Area (ha)

Historical Level Ouitlets to Fairchild
. 5-year storm event Outlets
of Service Creek
Linear
Underground ~60km pipe Sewer Deficiencieg
> 40%
Infrastructure | ~ 25 km open channel (%)

e Fairview Dr./Lynden Rd. corridor

e \West St. corridor

Climate Change

Inter?5|f|cat|on e Wayne Gretzky Pkwy. Corridor
Corridors : :
e King George Rd. corridor
Approximately 2@ of subcatchment area
Sensitivity to Moderate sensitivity

Moderate increase in deficiencies due to modified IDF

Minor System
Upgrade O&C

Focus on trunk system upgrades
May require enebf-pipe controls to protect receiving systems

Storage O&C

May require enebf-pipe controls to protect receiving systems

Low Impact
Development
(LID)O&C

Highopportunity
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 gality control
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5.3.7 Fairdild Creek -Jones SubcatchmerfCapital Program ID SM\009)

The Fairchild CreekJones 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 whthivest 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 presentdalolel2.
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Tablel2: Fairchild CreekJonesSubcatchment Parameters

Fairchild Creek Jones |

Length (km)

Total :

o . Impervious 0
Contributing Approximately210 ha Percentage (%) 30%
Area (ha)
Historical Level Multiple outlets to
of Service >year storm event Outlets Fairchild Creek
Linear
Underground | ~20kmpipe Sewer Deficiencies

<20%

Infrastructure | ~50km open channel (%)

Climate Change

e Large increase in deficiencies due to modified IDF

Intensification e King George Rd. corridor
Corridors e Approximately20% of subcatchment area
Sensitivity to e Highsensitivity

Minor System

e Minimal minor system upgrades required

Upgrade O&C e Triggers minimal downstream upgrades

Storage O&C e May require enebf-pipe controls to protect receiving systems
Lowimpact e Moderate opportunity

Development e Onsit trol red to minimi d
(LID)O&C nsite controls required to minimize sewer upgrades

Major System
Upgrades O&C

e Define and integrate with greenfield areas

Other O&C

e Limited existing gality control
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5.3.8 Fairchild Creek North Subcatchmen{Capital Program ID S\M-011)

The Fairchild CreekNorth 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 cenadthin the
subcatchment that possibly lead to localized flooding. The NeastEnd Flood Remediation

Study Qctadber 2020) is a Municipal Class that has been conducted to address the localized
floodingopportunities, 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 Cregkere the subcatchment discharges
summary of the subcatchment specific opportunities and constraints is presenieblal3.
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Tablel3: Fairchild Creek North Subcatchment Parameters

Fairchild Creek North |

Total :

o . Impervious 0
Contributing Approximately610 ha Percentage (%) 27%
Area (ha)
Historical Level Multiple outlets to
of Service >year storm event Outlets Fairchild Creek
Linear
Underground ~60km pipe Sewer Deficiencies _ 504
Infrastructure | ~20km open channel (%) ’
Length (km)

Climate Change

Intensification e Park Rd. N corridor
Corridors e Approximately 186 of subcatchment area
Sensitivity to e Lowsensitivity

e Minimal deficiencies due to modified IDF

Minor System
Upgrade O&C

e Minimal minor system upgrades required
e Triggers minimal downstream upgrades

Storage O&C

e Mayrequire endof-pipe controls to protect receiving systems

Low Impact
Development
(LID)O&C

e Limitedopportunity

Major System
Upgrades O&C

e Required to address existing flooding risk

Other O&C

e Limited existing gality control
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5.3.9 Fairchild Creek South SubcatchmentCapital Program 1D S\M-008)

The Fairchild CreekSouth 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 dfie system is performing well under existing conditions, with
minimal localized flooding due to undersized local sewerssi@nstorage will be required to
control the peak stormwater discharge from the greenfield areas. Under existing conditions,
the mgor system within the subcatchment is well defined and performing well, with existing
guantity and quality control. There is a limited downstream risk of flooding within the
subcatchment due to any local infrastructure upgrades. The subcatchment dischatbes
headwaters of Fairchild Creek. A summary of the subcatchment specific opportunities and
constraints is presented in Tahld.
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Tablel4: Fairchild Creek SouthSubcatchment Parameters

Fairchild Creek South |

Total :

o . Impervious 0
Contributing Approximatelyl60 ha Percentage (%) 29%
Area (ha)

Historical Level Ouitlet to Fairchild
. 5-year storm event Outlets

of Service Creek

Linear

Underground | ~ 15kmpipe Sewer Deficiencies _ .o

Infrastructure | < 5km open channel (%) ’

Length (km)

Climate Change

Intensification e Colborne St. E corridor
Corridors e Approximately 286 of subcatchment area
Sensitivity to e Lowsensitivity

e Minimal deficiencies due to modified IDF

Minor System

e Addresse$ocal issues

Upgrade O&C e Triggersdownstreamupgrades

Storage O&C e Required for new greenfield areas

Low Impact ¢ Moderate opportunity

Development e Intensificati id tential for LID
(LID)O&C ntensification corridor potential for LIDs

Major System
Upgrades O&C

e Not required

Other O&C

e N/A
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5.3.10 D’Aubigny Creek Subcatchment

The D’Aubigny Creek subcatchment is projected to experience majothgvathin the 2(b1
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. @Gite storage will beequired 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 limitedisk of lo@al 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 presged in Tablels.
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Tablel5: D’Aubigny CreelSubcatchment Parameters

D’'Aubigny Creek |

Total :
o . Impervious 0

Contributing Approximately510ha Percentage (%) 23%

Area (ha)
Multiple outlets to

Historical Level D’Aubigny Creek with

of Service Syear storm event Sl ultimate Grand River
outlet

Linear

Underground ~40 km pipe Sewer Deficiencies _ 506

Infrastructure | ~10km open channel (%)

Length (km)

Intensification e Colborne St. W & Veteramdemorial Pkwy. intersection block

Corridors o <5% of subcatchment area

Sensitivity to e Lowsensitivity

Climate Change e Minimal deficiencies due to modified IDF

Minor System e Not needed

Upgrade O&C
Storage O&C « Required for new greenfield areas

Low Impact

Development e Not need_ed N |
(LID)O&C e Opportunity for LIDs within greenfield areas
Major System

Upgrades O&C e Not needed

Other O&C e N/A

5.4  Expansion Lands

The Settlement Area Boundary Expansion Lands will require murstipadwatercollection
viaindependent subsystems. The expansion lands are not proposed to have any drainage
conveyed into the City’s existimformwater conveyanceystem.Details on the servicing of the
expansion lands are found in Secti@and withinthe 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
approachfor municipalitieswithin Ontaria 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. Taditional

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 groundwatestrarge and ultimately the

water balance that exists in a poevelopment scenario. THeow Impact Development
Stormwater Management Planning and Design Guidecommends a “treatmentrain”

approach to stormwater management in which multiple stormwatemagement 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 Stwithin AppendixB, most of the North Expansiomihds

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). Themwastesouthwestern 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 mokthe 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 apesented inFigure 6 For eference Figure7 presents the
watercourse characterization of the expansiondan

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 tlhenstvater system

within the expansion lands, the future municipal conveyance network will be determined on a
local, lotlevel/block planning basis in conjunction with local land developers.

! Credit Valley Conservation & Boto and Region Conservation Authority. (2010). Low Impact Development
Stormwater Management Planning and Design Guide. Retrieved from:
https://sustainabletechnologies.ca/home/urbamunoff-greeninfrastructure/lowimpactdevelopment/low-
impactdevelopmentstormwatermanagment-planningand-desigrguide/
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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 Authaviliyoe required and will further

refine the area specific management requirements and overall strategy. However, it is
anticipated thatthe 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:

e Quantity control
o Peak control post-development peak flowrates controlled to poevelopment
peak flowrates and durations
e Major system controls
o Allland development must have a major system in place capable of conveying the
100year storm event
e Quality control
o MECPEnNnhanced treatment (80% Total Suspended Solids (TSS) removal)
e Eroson control & water balance
o Extended detention of the 4hr 25mm Chicago desigmm

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:

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

e Does not adversely impact agjent or downstream lands ability to meet their own
stormwater servicing requiremest and

¢ Is not reliant on the use of temporary infrastructure and/or does not substantially
increase the City operational and maintenance liabilities

PAGE51



QTYOFBRANTFORD

a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051AMENDMENT

ENEP
ENGINEERING VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

6.1.1 Northwest Employment Area (Pond #1) Preferred Strategy

The Northwest Employment Area subcatchment consists of approximdigligalof 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)it 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
Sulwatershed 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 theaeemgheds should be
considered to protect the receiving bodies from further erosida.Jones Creek discharges to
Fairchild Creek, 482 hr extended detention up to the first 25mm of rainfall is required to
protect the receiving bodies from erosion. Exigtsurface 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 (infilation, 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 oblsRoad. The pond will be sized to control the
subcatchment’s 10§ear postdevelopment peak flowrate back to the pdevelopment peak
flowrate. To achieve podt-pre flow control, a pond size of approximately Bdwith an

effective active storage deptof 1.25m is required. In addition to providing peak flow

(quantity) controls, the pond is proposed to provide TSS quality control treatment and thermal
mitigation treatment. Tablel6 provides additional information on required pond sizing for
guantity control.

Tablel6: HighLevel Pond Calculations

100year Uncontrolled Post

Development Peak Flowrat
(m3/s)

7.35 49.06 94,000

All lands developed within the Northwest Employment Lands will requirespieeific 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%HM@kced
Removal) is required for the subcatchment.

100year PreDevelopment Required Effective Active

Pond Volume ()

Peak Flowrate (r#s)
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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 hydraut conductivity of the soil types present in the subcatchment, a groundwater
recharge rate varying between <186@00 mm/yr (averaging approximately 300 mm/yr) is
present under the pralevelopment conditionsAs such, the GRCA recommends-sjiecific
hydrogeological investigations to ensure patvelopment groundwater recharge meets the
pre-development levelsA treatmenttrain 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 contrel 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 tf&ubwatershed Study.

A summary of the final preferred servicing strategy is contained in Table
Tablel7: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM
100+year storm event
Conveyance Pond #1
Peak flow control Postdevelopment to
(100year storm pre-development peak| ¢ Peak flow control via SWM Pond #1
event) flowrates
Quality Control MOE Enhanced (80% e Site specific controls (OGS, LIDs, ett.)
y TSS removal) in treatment train with SWM Pond #1
Water Postdevelopmentto | e Site specific infiltration via LIDs,
. pre-development ensuring clean water in areas of
balance/infiltration NN o
infiltration volume significant groundwater recharge

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

e Extended detention via site specific
LIDs or Pond #1

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

SWM Pond requires
ThermalMitigation thermal mitigation at
outlet
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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,a@dib Ree
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 halvesSurface 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 slopenerosio
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 rawgivodies from further
erosion.As Jones Creek discharges to Fairchild Creek248 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 thalscatchment indicatsthat 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.

Stormwaterfrom 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:gelipost
development peak flowrate back to the pdevelopment peak flowrate. To achieve postpre
flow controls, a pond size of approximately 5.0 ha with an effective active storage depth of
1.25m is required. In addition to providing peak flow (quantity) controls, the pond will provide
TSS quality control treatment and thermal mitigation treatment. Tdlerovides information

on required pond sizing for quantity control.

Tablel8: HighLevel Pond Calculations
100yearPre-Development | 100yearUncontrolled Post Required Effective Active

Peak Flowrate (r#s) Development Peak Flowrat Pond Volume (™)
(md/s)
4.62 31.70 62,000

All lands developed within the Southwest Employment Area will requirespeeeificquality
controls to ensure adequate TSS removal prior to discharge into SWM Pond #2, municipal
conveyance infrastructure, or waterbodies. A minimum TSS removal of 85@HIMhanced
Removal) is required for the subcatchment.
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The Southwest Employment Ldsi 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 predevelopment conditions. As such, the GRCA recommends site
specific hydrogeological investigations to ensure pstelopment groundwater recharge

meets the predevelopment levelsA treatmenttrain approach is recommended with the
incluson of sitespecific 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 reguguality 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.

Asummary of the final preferred servicing strategy is contained in Tkhle
Tablel9: Servicing Strategy for Applicable Control Criteria Requirements

Criteria

Minor System
Conveyance

Control Requirement

5-year storm event

Servicing Strategy

Underground linear conveyance
infrastructure

Major System
Conveyance

100+year storm event

Overland flonconveyance to SWM
Pond #2

Peak flow control
(100year storm
event)

Postdevelopment to
pre-development peak
flowrates

Peak flow control via SWM Pond #2

Quality Control

MOE Enhanced (80%
TSS removal)

Site specific controls (OGS, LIDs, efc.)
in treatment train with SWM Pond #2

Water
balance/infiltration

Postdevelopment 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 4872 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 berequired 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 approximatedyod 3

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 Stuths identified areas of slope erosion along the valley walls of
Lower Jones Creek as well as significant slope erosion throughilda@rek. Consideration of
erosion threshold analysis and extended detention of stormwater through these watersheds
should be considered to protect the receiving bodies from further ero#\snlones Creek
discharges to Fairchild Creek-48 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 naturadhards 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 subcatchent 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, hummogkpockets 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 subcatctiméere the existing drainage

channel is located. The pond will be sized to control the subcatchment:gediQoost

development peak flowrate back to the pdevelopment peak flowrate. To achieve postpre

flow controls, a pond size of approximately) Ba with an effective active storage depth of

1.25m is required. In addition to providing peak flow (quantity) controls, the pond is proposed

to provide TSS quality control treatment and thermal mitigation treatment. T20lerovides
additional information on required pond sizing for quantity control.

Table20: HighlLevel Pond Calculations
100year PreDevelopment | 100year Uncontrolled Post Required Effective Active

Peak Flowrate (r#/s) Development Peak Flowrat Pond Volume ()
(md/s)

2.75 13.88 25,000
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All lands developed within the Golf Road North Employment Lands will requirgpsitéfic
guality controls to ensure adequate TSS removal prior to discharge into SWM Pond #3,
municipal conveyance infrastructure, or waterbodies. A minimum TSS remova&lofNM8OE
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 gnndwater recharge rate averaging approximately 300 mm/yr is present
under the predevelopment conditions. As such, the GRCA recommendssatefic
hydrogeological investigations to ensure pdstvelopment groundwater recharge meets the
pre-development leels.A treatmenttrain 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 secing strategy is contained in Talidé.
Table21: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Cortrol Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM
100year storm event
Conveyance Pond #3
Peak flow control Postdevelopment to
(100year storm pre-development peak| e Peak flow control via SWM Pond #3
event) flowrates
Quality Control MOE Enhanced (80% e Site specific controls (OGS, LIDs, efc.)
y TSS removal) in treatment train with SWM Pond #!

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

Water
balance/infiltration

e Extended detention via site specific
LIDs or Pond #3

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

SWM Pond requires
Thermal Mitigation thermal mitigation at
outlet

PAGE59



QTYOFBRANTFORD

a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051AMENDMENT

ENEP
ENGINEERING VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

6.1.4 GolPowerline Employment Area (Pond #4) Preferred Strategy

The GoHPowerline 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 subeant 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 Gudfverline Emplayent 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 Creskd€@tion of erosion
threshold analysis and extended detention of stormwater through these watersheds should be
considered to protect the receiving bodies from further erosids.Jones Creek discharges to
Fairchild Creek, 482 hr extended detention ufp 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 thieraleHeritage

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 GolfPowerline 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-§6@r postdevelopment peak flowrate

back to the predevelopment peak flowrate. To achieve pastpre flow controls, a pond size

of approximately 3.2 ha with an effective active storage depth of 2% required. In addition

to providing peak flow (quantity) controls, the porgproposed to provide TSS quality control
treatment and thermal mitigation treatment. TabR?2 provides additional information on

required pond sizing for quantity control.

Table22: HighLevel Pond Calculations
100year PreDevelopment | 100yearUncontrolled Post Required Effective Active

Peak Flowrate (r#/s) Development Peak Flowrat Pond Volume (™)
(md/s)

2.78 20.12 40,000
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All lands developed within the Gdfowerline Employment Lands will require ssigecific
guality controls to ensure adequate TSS removal prior to discharge into SWM Pond #4,
municipal conveyance infrastructure, or waterbodies. A minimum TSS removal ¢MVEDEo
Enhanced Removal) is required for the subcatchment.

The GoHPowerline 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 predevelopment conditions. As such, the GRCA recommendssatefic
hydrogeological investigations to ensure pdstvelopment groundwater recharge meets the
pre-development levelsA treatmenttrain 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 recharga.a\s such, all
development within the significant recharge area requires quality controtq@&ment prior

to any forms of infiltration. Only clean water is permitted for infiltration to meet the
groundwater recharge requirements. Additional infornzettion groundwater recharge
vulnerability is found in the Subwatershed Study.

A summary of the final preferred servicing strategy is contained in Rable
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Table23: Servicing Strategy for Applicable Control Criteria Requirements

Criteria
Minor System

Control Requirement

5-year storm event

Servicing Strategy
Underground linear conveyance

Conveyance infrastructure
Major System Overland flow conveyance to SWM
100+year storm event
Conveyance Pond #4
Peak flow control Postdevelopment to
(100year storm pre-development peak Peak flow control via SWM Pond #4
event) flowrates
OlaltiContol MOE Enhanced (80% Site specific controls (OGS, LIDs, etc.
y TSSemoval) in treatment train with SWM Pond #4

L34
—

Water
balance/infiltration

Postdevelopment 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 4872 hr
extended detention

Extended detention via site specific
LIDs or Pond #4

Thermal Mitigation

SWM Pond requires
thermal mitigation at
outlet

Low ImpacDevelopment (LID)
strategies or cooling trench at pond
outlets will berequired to mitigate

thermal impact from development

6.1.5 BalmoralPowerline Northwest (Pond #5) Preferred Strategy

The BalmoraRowerline Northwest subcatchment consists of approximately 42 ha of mised-
lands, including a portion of the neighbourhood corridor lands north of Powerline Road. The
subcatchment is bound by natural heritage lands to the north, agricultarals 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 Balmdtalverline Northwest
subcatchment ultimately discharge to the South Branch of Lower Jones Creek. The
Subwateshed Studyas 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 wiaéels should be
considered to protect the receiving bodies from further erosida.Jones Creek discharges to
Fairchild Creek, 482 hr extended detention up to the first 25mm of rainfall is required to
protect the receiving bodies from erosion.
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Existing stface 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 hdne o
Paris Road interchange northerly through the Balm&waiverline Southwest subcatchment,
entering the BalmoraPowerline 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 BalAranakrline Southwest
subcatchment via the same drainage pathway. The channel conveying the external flows is not
within the Natural Heritage Area, which may provide thdigbto bury the channelsubject 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 watgrand extent of external drainage conveyed along through the
BalmoralPowerline Northwest subcatchment.

Stormwater from BalmorakRowerline Northwest subcatchment will be conveyed to SWM Pond
#5, located along the northern border of the subcatchment. Thedpwill be sized to control

the subcatchment’s 109ear postdevelopment peak flowrate back to the pdevelopment

peak flowrate. To achieve posi-pre flow controls, a pond size of approximately 2.0 ha with an
effective active storage depth of 1.28is required. In addition to providing peak flow

(quantity) controls, the pond is proposed to provide TSS quality control treatment and thermal
mitigation treatment. Table4 provides additional information on required pond sizing for
guantity control.

Table24: HighLevel Pond Calculations
100year PreDevelopment | 100yearUncontrolled Post Required Effective Active

Peak Flowrate (r#s) Development Peak Flowrat Pond Volume (™)
(md/s)
1.82 12.56 25,000

All lands developed within the Balmorabwerline 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 TSSvedrab80% (MOE
Enhanced Removal) is required for the subcatchment.

The BalmoraRowerline Northwest subcatchment’s surficial geology consists entirely of clay
soils. Due to the hummocky nature of the soils present in the subcatchment, a groundwater
rechage rate averaging approximately 360n/yr is present under the prdevelopment
conditions.As such, the GRCA recommends-sjiecific hydrogeological investigations to
ensure postdevelopment groundwater recharge meets the gtevelopment levelsA
treatment-train approach is recommended with the inclusion of sigecific 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 &ble
Table25: Servicing Strategy for Applicable Control Criteria Requirements

Criteria ControlRequirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM
100year storm event
Conveyance Pond #5
Peak flow control Postdevelopment to
(100year storm pre-development peak| ¢ Peak flow control via SWM Pond #5
event) flowrates
Quality Control MOE Enhanced (80% e Site specific controls (OGS, LIDs, efc.)
y TSS removal) in treatment train with SWM Pond #!

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

Water
balance/infiltration

e Extended detention via site specific
LIDs or Pond #5

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

SWM Pond requires
Thermal Mitigation thermal mitigation at
outlet

6.1.6 BalmoralPowerline Southwest (Pond #6) Preferred Strategy

The BalmoraRowerline 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 Rbadubcatchment 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 dischaegéand to the
BalmoralPowerline Southwest subcatchment, with stormwater conveyed south to north
through the subcatchment. The stormwater leaves the BalmBmberline Southwest
subcatchment, is conveyed through the Balmédralwerline Northwest subcatchmg 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 ero#dsnlones Creek
discharges to Fairchild Creek-48 hr extended detention up to the firsbthm 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 Balmdralverline Southwest subcatchmig
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 BalmoraRowerline Southwest subcatchment. The stormwater enters via both
the eastern and southern border of the subcatchment and is currently conveyed overland to
the BalmoralPowerline Northwest subcatchment. The channel conveying the external flows is
not within the Natural Heritage Area, which maypide the ability to bury the channetubject

to approval by the GRCA for any features within their jurisdictramther investigation of

external flows is required to confirm the extent of losses (infiltration, evapotranspiration,
hummocky pockets of ahding water) and extent of external drainage conveyed into the
BalmoralPowerline Southwest subcatchment. Under existing conditions, there are inadequate
overland flow pathways to control the major storm event. Prior to development, an adequate
overland fow 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 BalmordPowerline Southwest subcatchment will be conveye&WM

Pond #6, located along the northern border of the subcatchment, south of Powerline Road. The
pond will be sized to control the subcatchment’s @#ar postdevelopment peak flowrate

back to the predevelopment peak flowrate. To achieve pastpre flow controls, a pond size

of approximately 1.5 ha with an effective active storage depth of in2s required. In addition

to providing peak flow (quantity) controls, the pond is proposed to provide TSS quality control
treatment and thermal mitigation treabent. Table26 provides additional information on

required pond sizing for quantity control.

Table26: HighLevel Pond Calculations
100year PreDevelopment | 100yearUncontrolled Post Required Effective Active

Peak Flowrate (r#/s) Development Peak Flowrate Pond Volume (™)
(md/s)
2.92 11.79 19,000

All lands developed within the Balmorbwerline 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 TSSvedrab80% (MOE
Enhanced Removal) is required for the subcatchment.
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The BalmoraRowerline 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
400mm/yr is present under the prdevelopment conditions, averaging approximately
300mmlyr. As such, the GRCA recommends-sjiecific hydrogeological investigatiotws
ensure postdevelopment groundwater recharge meets the fatevelopment levelsA
treatment-train approach is recommended with the inclusion of sigecific LIDs to achieve the
required groundwater recharge. Additional information on groundwater rechadound in
the Subwatershed Study.

A summary of the final preferred servicing strategy is contained in Bable
Table27: Servicing Strategy for Applicable Control Criteria Requirements

Criteria

Minor System
Conveyance

Control Requirement

5-year storm event

Servicing Strategy

Underground linear conveyance
infrastructure

Major System
Conveyance

100year storm event

Overland flow conveyance to SWM
Pond #6

Peak flow control
(100year storm
event)

Postdevelopment to
pre-development peak
flowrates

Peak flow control via SWM Pond #6

Quality Control

MOE Enhanced (80%
TSS removal)

Sitespecific controls (OGS, LIDs, etc.

in treatment train with SWM Pond
#6

Water
balance/infiltration

Postdevelopment to
pre-development
infiltration volume

Site specific infiltration via LIDs

Erosion control

Retain up to the 25mm
event with 4872 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 berequired 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.

PAGEG6



QTYOFBRANTFORD
a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051 AMENDMENT

NEERING

@)Blucly
el VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

The subcatchment is bound by natural heritage lands to the north and east, PowerlinéoRoad
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 BalmelPalwerline Southwest subcatchment. Ultimately, the
external drainage, as well as drainage from the Northridge North subcatchment are conveyed
to the South Branch of ier Jones Creek. The Subwatershed $hask identified areas of

slope erosion along the valley walls of Lower Jones Creek as well as significant slope erosion
through Fairchild CreelkConsideration 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 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 SoutanBh 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 channedubject to approval by the GRCA for any features within
their jurisdiction The eastern limit ahe 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 extanal 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 subtchment 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-$68r postdevelopment peak flowrate
back to the predevelopment gak flowrate. To achieve poest-pre flow controls, a pond size

of approximately 1.1 ha with an effective active storage depth of in2s required. In addition

to providing peak flow (quantity) controls, the pond is proposed to provide TSS qualitylcontro
treatment and thermal mitigation treatment. TabR8 provides additional information on
required pond sizing for quantity control.

Table28: HighLevel Pond Calculations
100year PreDevelopment | 100year Uncontrolled Post Required Effective Active

Peak Flowrate (r#s) Development Peak Flowrat Pond Volume (™)
(md/s)

2.55 9.13 14,000
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All lands developed within the Northridge North will require sipeecific 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 realge rate averaging approximately 3@0n/yr is present

under the predevelopment conditions. As such, the GRCA recommendssatefic

hydrogeological investigations to ensure pdstvelopment groundwater recharge meets the
pre-development levelsA 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 strateggastained in Tabl@9.
Table29: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM
100year storm event
Conveyance Pond #7
Peak flow control Postdevelopment to
(100year storm pre-development peak| e Peak flow control via SWM Pond #7
event) flowrates
Quality Control MOE Enhanced (80% e Site specific controls (OGS, LIDs, efc.)
y TSS removal) in treatment train with SWM Pond #]

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Retain up to the 25mm

Erosion control event with 4872 hr
extended detention

Water
balance/infiltration

e Extended detention via site specific
LIDs or Pond #7

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

SWM Pond requires
Thermal Mitigation thermal mitigation at
outlet
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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 G&wgelor 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 JoGesek. 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 Cie2kr48
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 heritdgads 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 dbsses (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 SWMtBdad

or 10, south of the natural heritage lands. The ponds will be sized to control the subcatchment’s
100vyear postdevelopment peak flowrate back to the pdevelopment peak flowrate. To

achieve posto-pre flow controls, Pond #8, 9, and 10 combinednrarea of approximately 2.6

ha with an effective active storage depth of 1/35In addition to providing peak flow

(quantity) controls, the ponds are proposed to provide TSS quality control treatment and
thermal mitigation treatment. Tabl80 provides additional information on required pond sizing

for quantity control.
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Table30: HighLevel Pond Calculations

100+year Pre 100yearUncontrolled | Required Effective
Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#s) (md)
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 requirspstgfic

quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #8, 9, or 10,
municipal conveyance infrastructure, or waterbodies. A minimum Ti&8va 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 ts@egligi

As such, the GRCA recommends-sfiecific hydrogeological investigations to ensure post
development groundwater recharge meets the mlevelopment levelsA treatmenttrain

approach is recommended with the inclusion of sfeecific LIDs to achievild 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 Bdble
Table31: Servicing Strategy for Applicable Control Criteria Requirements

Criteria

Minor System
Conveyance

Control Requirement

5-year storm event

Servicing Strategy

Underground linear conveyance
infrastructure

Major System
Conveyance

100year storm event

Overland flow conveyance to SWM
Pond #8, 9, and 10

Peak flow control
(100year storm
event)

Postdevelopment 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, efc.)

in treatment train with SWM Pond
#8, 9, and 10

Water
balance/infiltration

Postdevelopment to
pre-development
infiltration volume

Site specific infiltration via LIDs

Erosion control

Retain up to the 25mm
event with 4872 hr
extended detention

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

Thermal Mitigation

SWM Pond requires
thermalmitigation at
outlet

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

6.1.9 PowerlinePark (Pond #11 & 12) Preferred Strategy

The PowerlinePark 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 arensteater 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 Powkedrke
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 Creelg248r extended detention up to the first 25mm of
rainfall is required to protect the receiving bodies from erosion.

Existng 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, ultimatehhdrging 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 Pae#¥iirk 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 Powerliark subcchment.

Stormwater from the Powerlin®ark 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 postdevelopment peak flowrate back to the pdevelopmentpeak flowrate. To

achieve posto-pre flow controls, Pond #11 and 12 combine for an area of approximately 1.6
ha with an effective active storage depth of 1/25In addition to providing peak flow

(quantity) controls, the ponds are proposed to provid&Tbality control treatment and

thermal mitigation treatmentTable32 provides additional information on required pond sizing
for quantity control.

Tabk 32 HighlLevel Pond Calculations

100+year Pre 100+year Uncontrolled| Required Effective
Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#/s) (md)
11 1.46 4.64 7,000
12 1.95 8.08 13,000

All lands developed within the Powerlhui&ark subcatchment will require sipecific 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 PowerlinéPark subcatchment’s surficial geology consists of approximately half clay soils
and half sand soils. Per the GRCA GIS, groundwater recharge within the PeRarkne
subcatchment varies betweenrm/yr and 400 mm/yr. As such, the GRCA recomasesite
specific hydrogeological investigations to ensure pstelopment groundwater recharge
meets the predevelopment levelsA treatmenttrain approach is recommended with the
inclusion of sitespecific LIDs to achieve the required groundwater reghaAdditional
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 Bable
Table33: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM

100year storm event

Conveyance Pond #11 and 12
Peak flow control Postdevelopment to .
(100year storm pre-development peak * Zﬁj‘;gow control via SWM Pond #1{
event) flowrates

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

MOE Enhanced (80%

Quality Control TSS removal)

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

Water
balance/infiltration

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

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

SWM Pond requires
Thermal Mitigation thermal mitigation at
outlet

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

The Northeast Residential subcatchment consists of approximaddiizd 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 teethast, 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/pathwayg 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
subcatchmenindicate that negligible external drainage enters the Northeast Residential
subcatchment. Approximately 41 ha of the drainage is conveyed to Lower Jones Creek, while
the remaininglO2ha is conveyed to Karek Butary North. Ultimately, the contents of blot

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. Considexdtienosion threshold analysis

and extended detention of stormwater through these watersheds should be considered to
protect the receiving bodies from further erosiofis both Jones Creek and Karek Tributary
discharge to Fairchild Creek,-48 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’yd@0postdevelopment

peak flowrate back to the prdevelopment peak flowrate. To achieve pastpre flow

controls, Pond #13, 14, and 15 combine for an area of approximateha3with an effective

active storage depth of 1.2%. In addition to prowing peak flow (quantity) controls, the ponds
are proposed to provide TSS quality control treatment and thermal mitigation treatment. Table
34 providesadditional information on required pond sizing for quantity control.

Table34: HighlLevel Pond Calculations

100+year Pre 100yearUncontrolled | Required Hective
Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#/s) (md)
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 requirssaefic

guality controls to ensure adequate TSS removal prior to discharge into SWM Pond #12, 13, or
14, municipal conveyance infrastructure, or waterbodies. A minimunmrdr8&val 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 subcatchnent var
between Omm/yr to 100 mm/yr. As such, the GRCA recommendssgigeific hydrogeological
investigations to ensure postevelopment groundwater recharge meets the gtevelopment
levels.A treatmenttrain approach is recommended with the inclusion of sipecific 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 B&ble
Table35: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System 100vear storm event | © Overland flow conveyance to SWM
Conveyance y Pond #13, 14, and 15
Peak flow control Postdevelopment to .
P e Peak flow control via SWM Pond #13,
(100yearstorm pre-development peak
14, and 15
event) flowrates

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

MOE Enhanced (80%

Quality Control TSS removal)

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

Water
balance/infiltration

e Extended detention via site specific
LIDs or Pond #134, and 15

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

SWM Pond requires
Thermal Mitigation thermal mitigation at
outlet

6.1.11 LyndenGarden Residential (Pond #16) Preferred Strategy

The LynderGGarden 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) djp 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 surroundinghe subcatchment indicate that negligible external drainage enters the
LyndenGarden Residential subcatchment. Ultimately, drainage from the Ly@Gdeden
Residential subcatchment is conveyed to Fairchild Creek. The Subwatersheti&tudy
identified areas of significant slope erosion through Fairchild Creek248 extended

detention up to the first 25mm of rainfall is required to protect the receiving bodies from
erosion.

Stormwater from the Lyndefarden Residential subcatchment will be conveyed to S¥htd
#16. The pond will be sized to control the subcatchment’'syi€dr postdevelopment peak
flowrate back to the prelevelopment peak flowrate. To achieve pdostpre flow controls,
Pond #16 has an area of approximately 1.2 ha with an effective actikegst depth of 1.25n.
In addition to providing peak flow (quantity) controls, the pond is proposed to provide TSS
quality control treatment and thermal mitigation treatmentable36 provides additional
information on required pond sizing for quantity control.

Table36: HightLevel Pond Calculations
100+year Pre 100yearUncontrolled | Required Effective

Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#s) (md)

16 3.05 10.13 15,000

All lands developed within the Lyndé&arden 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 LynderGGarden Residential subcatchment’s surficial geology consists entirely of clay soils,
groundwater recharge within the Lyndégbarden subcatchment varies betweemdn/yr to

100 mm/yr. As such, the GRCA recommends-sfiecific hydrogeological investigations to
ensure postdevelopment groundwater recharge meets the gtevelopment levelsA
treatment-train approach is recommended with the inclusion of sigecific 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 Bable
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Table37: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Undergroundinear conveyance
5-year storm event .
Conveyance infrastructure
Major System 100~vear storm event | * Overland flow conveyance to SWM
Conveyance y Pond #16
Peak flow control Postdevelopment to
(100year storm pre-development peak| e Peak flow control via SWM Pond #16
event) flowrates

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

MOE Enhanced (80%

Quality Control TSS removal)

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Water
balance/infiltration

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

e Extended detention via site specific
LIDs or Pond #16

6.1.12 Garden403 Employment (Pond #17) Preferred Strategy

The Gardet03 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
Garden403 Employment subcatchment is conveyed to Fairchild CreelSdihsatershed
Studyhas identified areas of significant slope erosion through Fairchild Creél2 A8

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 subcatchmeictie that external
drainage from north and west of Garden Avenue enters the GadfshEmployment

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 atpthrough the Garded03 Employment

subcatchment.

Stormwater from the Garded03 Employment subcatchment will be conveyed to SWM Pond
#17. The pond will be sized to control the subcatchment’'syi€¥r postdevelopment peak
flowrate back to the predevelopnent peak flowrate. To achieve potst-pre flow controls,

Pond #17 has an area of approximately 5.8 ha with an effective active storage depth of.1.25
In addition to providing peak flow (quantity) controls, the pond is proposed to provide TSS
quality control treatment and thermal mitigation treatmentable38 provides additional
information on required pond sizing for quantity control.

Table38: HighLevel Pond Calculations
100year Pre 100yearUncontrolled | Required Effective

Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#s) (md)

17 4.64 35.98 72,000

All lands developed within the Gard&®3 Employment subcatchment will require s#pecific
guality controls to ensure adequate TSS removal prior to discharge into SWM Pond #17,
municipal conveyance infrastructure, or waterbodies. A minimum TSS rem®@¥o{MOE
Enhanced Removal) is required for the subcatchment.

The Gardet03 Employment subcatchment’s surficial geology consists predominantly of clay
soils, with areas of sandy soils surrounding the internal watercourses. Per the GRCA GIS,
groundwater echarge within the Garded03 Employment subcatchment varies between

0 mm/yr to 200 mm/y. As such, the GRCA recommendssgiéeific hydrogeological

investigations to ensure postevelopment groundwater recharge meets the gtevelopment
levels.A treatmert-train approach is recommended with the inclusion of sipecific 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 strateggastained in Tabl&9.
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Table39: Servicing Strategy for Applicable Control Criteria Requirements

Criteria ControlRequirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System 100~vear storm event | * Overland flow conveyance to SWM
Conveyance ¥ Pond #17
Peak flow control Postdevelopment to
(100year storm pre-development peak| e Peak flow control via SWM Pond #17
event) flowrates

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

MOE Enhanced (80%

Quality Control TSS removal)

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Water
balance/infiltration

Retain up to the 25mm
Erosion control event with 4872 hr
extended detention

e 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 Roadhe 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=0.28% 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 topographyhaf 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 isonveyed, 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 cgastdéo SWM Pond #18

and 19. The ponds will be sized to control the subcatchment’sy#@0 postdevelopment peak
flowrate back to the pralevelopment peak flowrate. To achieve pastpre flow controls,

Pond #17 and 18 have a combined area of approxim&téiyra with an effective active storage
depth of 1.25m. In addition to providing peak flow (quantity) controls, the ponds are proposed
to provide TSS quality control treatment. Tal@éprovides additional information on required
pond sizing for quantity control.

Table40: HighLevel Pond Calculations

100vyear Pre 100yearUncontrolled | Required Effective
Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#s) (md)
18 2.97 11.05 17,000
19 1.59 5.90 9,000

All lands developed within the Tutela Heights North subcatchment will requiressgeific

quality controls to ensure adequate TSS removal prior to discharge into SWM Pond #18 or 19,
municipal conveyance infrastructure, or waterbodies. A minimum TSS e¢rb80% (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 variembetwee
0 mm/yr to 100mm/yr. As such, the GRCA recommends-sfiecific hydrogeological

investigations to ensure postevelopment groundwater recharge meets the gtevelopment
levels.A treatmenttrain approach is recommended with the inclusion of sipecifc 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 Bdble
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Table4l: Servicing Strategy for Applicable Control Criteria Requirements

Criteria Control Requirement Servicing Strategy
Minor System e Underground linear conveyance
5-year storm event .
Conveyance infrastructure
Major System e Overland flow conveyance to SWM

100+year storm event

Conveyance Pond #18 and 19
Peak flow control Postdevelopment to .
(100year storm pre-development peak * ngklgow control via SWM Pond #18
event) flowrates

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

MOE Enhanced (80%

Quality Control TSS removal)

Postdevelopment to
pre-development e Site specific infiltration via LIDs
infiltration volume

Water
balance/infiltration

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

Erosion control N/A

6.1.14 Phelps Creek (Pond #2@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 tthemar

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
exiding 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 buildout. The existing stormwater management ponds within Bielps 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 thip$@eeek
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 floswequired 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 beveged to SWM Pond #2023. The
ponds will be sized to control the subcatchment’s 4@@r postdevelopment peak flowrate
back to the predevelopment peak flowrate. To achieve pastpre flow controls, Pond #20 —
23 have a combined area of approximately 3.3 ha with an effective active storage depth of
1.25m. 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 facilitiRue Chateaux Terrace and combine it with a facility further
downstream.Table42 provides additional information on required pond sizing for quantity
control.

Table42: HighLevel Pond Calculations

100+year Pre 100yearUncontrolled | Required Effective
Development Peak PostDevelopment | Active Pond Volume
Flowrate (n¥/s) Peak Flowrate (r#s) (md)
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 requirssieific quality
controls to ensure adequate TSS removal prior to discharge into SWM Pond@82Mhunicipal
conveyance infrastructure, or waterbodies. A minimum TSS removal of 0% 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 wihin the Phelps Creek subcatchment varies betweem@yr to 400mm/yr. The

GRCA recommends sipecific hydrogeological investigations to ensure gimstelopment
groundwater recharge meets the paevelopment levelsas well as determine seasonal high
groundwater levels and the impacts on proposed development. A treatrram-approach is
recommended with the inclusion of sispecific LIDs to achieve the required groundwater
recharge. Additional information on groundwater recharge is found in the Sulbsfetd Study.

A summary of the final preferred servicing strategy is contained in HBable
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Table43: Servicing Strategy for Applicable Control Criteria Requirements

Criteria

Minor System
Conveyance

Control Requirement

5-year storm event

Servicing Strategy

Underground linear conveyance
infrastructure

Major System
Conveyance

100+year storm event

Overland flonconveyance to SWM
Pond #20-23

Peak flow control
(100year storm
event)

Postdevelopment 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

Postdevelopment to
pre-development
infiltration volume

Site specific infiltration via LIDs

Erosion control

Retain up to the 25mm
eventwith 48-72 hr
extended detention

Extended detention via site specific
LIDs or Ponds #228

PAGE83
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7. Stormwater Servicing Concepts

Thestormwater network, along with the previously identifieghportunities and onstraints,

were examined within the larger, Cityide context as well as at a local level. A long list of-high
levelservicingconceptswasintroduced early in the analysis atltese concepts were
investigated A preliminary evaluation process for the servicing concepts was undertaken to
determine which highlevel concepts should be carried forward or screened 8eatvicing
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:

e Make best use of existing infrastructure to avoid new infrastructure where possible;

e Minimize cost of new infrastructure;

e Consider operation and maintenance costs to ensure financial sustainability;

e Increasesystem resilience to climate change;

e Avoid/minimize environmental crossings and other disruptions to the environment
where possible;

e Avoid disruptions to cultural heritage resources;

e Plan for future infrastructure within the existing road righftway whee possibleand,

e 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 hidével servicing concepts to subcatchment specific alternatives
through a screening process. During the screening process, the advantages and disadvantages
of the highlevel servicing concepts are evaluated to determine whether the concepts are
carried forward to the alternative evaluation. Thebsatchment specific servicing alternatives

are then evaluated against a fotaetor (Technical, Environmental, Social Cultural, and
Financialiwhere a preferred alternative is then determined based on the results of the
evaluation.Further details on thewaluationmethodologyare described itvolume Il

Each of the four (4) major areas of impact were evaluated using a ranked approach, as outlined
in Table44.
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Table44: Servicing Alternative Evaluation Approach
Colour Ranking Description
Hiah Solution generates beneficial impacts and/or has no
‘ g substantial technical cli@nges
. Solution contains a mix of positive and negative elements
Medium . .
(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 existimdjfature 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 alévgthand will be validated

through future studies. The concepts ultimatelyroad forward will be used to determine the
high-level capital plan for budget plannipgirposes and are not for implementation without
undertaking the required studies outlined in the implementation plan as outlin&eution?.

Section5.2 summarizethe stormwater servicing concepts, with theadvantagesand
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
individualsubcatchment basis.

7.3  Screening Process

Table45 presentsthe results of the screening process per thgportunities and constraints
determined on a subcatchment basis within Sectioa
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Table45: Results of HighLevel Subcatchment Specific Screening Process

Low Impact

Minor Major
Development
System | Storage (LID) System
Upgrades Strategies Upgrades
Grand River — « % « v
Homedale
Grand River — v « « v
Eagle Place
Grand River —
x x x v
Southwest
Mohawk Lake x v v v
Fairchild Creek —+ " " % v
North
Fairchild Creek —+ v v " v
Garden
Fairchild Creek —+ v
X X X
South
Fairchild Creek —+
x x x v
Jones
Grand River — v
X X X
Northwest
D’Aubigny Creek v x x x
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8. Stormwater Servicing Evaluation and Strategies

8.1  Objectives

Stormwater servicing strategies werarried forwardoased on theservicingconcepts
presented in Sectiob.2and reviewed for existing and future growthtime City in order to
select the best servicing solutionsth data and studieswvailable at the time of review

Due to the higHevel nature of the stormwater component of the 2020 Master ServiBilag,

the alternative servicing strategies summarized witte tollowingsections have been

evaluated at a higtevel The stormwater implementation plan presented iacBon 9.2

provides a roadmap for the specific studies and fieldwork required to close the data gaps and
provide specific, concrete servicing strategies and solutigras their completion.

Further,Appendix (provides detailed evaluation tables.

8.2  Low Impact Develpment

Low Impact Development (LID) technologies have been flagged in Se@iasa 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 iBection5.3 present the highevel 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 higHevel nature of the stormwatecomponent of the 2020 MSBpdate LIDs will
not be evaluated as a strategy on a subcatchment basis within S&8phowever, LIDs are to
be incorporated where possible. LID technologies are to be evaluated in the subcatchment
specific feasibility studies arate to be determined at a greater level durinetailed design of
future City infrastructure upgrades.

8.3  Subcatchments

8.3.1 Grand River -Homedale Subcatchmer(Capital Program ID S\M001)

Evaluation of the stormwater model indicates that the Grand Rigomedale subcatchment
has restrictions within the St. Paul Avenue and Albion Street trunk sewers under existing
conditions. Two preliminary alternatives wepeoposed and evaluated follomg the Municipal
Class EA process.

Alternative 1 involves diverting the St. Paul Avetruek storm sewers upstream of Lawree
Street from the existing easterlyawrence Street connection to the south. This diversion would
free up capacity within the Lawrence Street and Albion Street trunk sewmesrting flows into
the existing St. Paul Avenue storm seweuth 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 Tdble

The stormwater model also indicates that there are areas of localized flooding within the Grand
River—Homedale subcatchment for they&ar level of service storm event. Per SectoB. 1,

the Grand River Homedale subcatchment has < 20% of local pipes flooding within-flear2

event.
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Table46: Grand River Homedale Shcatchment Alternatives Evaluation Summary
Grand Rive- Homedale Subcatchment Alternatives

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

Diversion at
Lawrence Road to
St. Paul Avenue and 3 NN N NS 5
Upgrade St. Paul s A \

Avenue : PR R o D

Upgrade sewer along
AN Lawrence Street and
i Albion Street

e st

0 0 /o4 Al )

et T nz__l'na -:
m— o, ] T S .

Diversion to St. Paul Avenuaway from existing Upgrade existing Albio&t. trunk sewer to
Albany St. trunlsewer accommodate upstream flows

Overview

e Provides capacity for local upgrades east of St.,  Minimizes sewer upgrades and construction

Advantag_e_s/ Paul Ave. o _ e Lower capital cost
OJo[slfUIIIEMN o  Frees capacity in Albion St. trunk for nearby Igcgl Replacement of existing storm sewer
upgrades
e Depth below railway will need to be evaluated |in _ o
Disadvantages additional study(complex construction) * Increases flow to downstream intensification
OLIEIEINEIN ¢  St. Paul Ave. has higher traffic impacts than corridor
Albion St.
Fourpoirt O ® & o o
Cme“? Technical Environ Social & Financial Technical Environ Social & Financial
Evaluation mental Cultural mental Cultural
REINIERDESE ¢ Not RecommendedHigher cost and possible | ¢ RecommendedMore affordable solution without
Alternative technical complications with train bridge technical constraints of train bridge
Evaluation Scoring Legen. Hi_ . Meo‘n 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 theiegitawrence 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 recommendeds the preferred preliminary alternative due to the favourable
technical, social & cultural, and financial elements of the strategy.

The capital program included in Secti®r highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

8.3.2 Grand River -Southwest Subcatchmen(iCapital Program ID S\\M004)

Evaluation of the stormwater model indicates that there are areas of localized flooding within
the Grand River Southwest subcatchment for theyar level of service storm event. Per
Section5.3.2, the Grand RiverSouthwest subcatchmeititas < 20% of local pipes flooding
within the 2year 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 Secti®rB highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

8.3.3 Grand River -Eagle Place Subcatchmef@apital Program ID S\M-002)

Evaluation of the stormwater model indicates that the Grand Rieagle Place subcatchment
has restrictions within th&eventhAvenue and Sanderson Street trunk sewers under existing
conditions. Two preliminary alternatives wegseoposed ancevaluated following the Municipal
Class EA process.

Alternative 1 involves divéing the Division Street trunk sewer upstream of Sevehtienue

from the existing easterly Seventvenue connection to thevest, alongSeventhAvenue. This
diversion would free up capacity within tl&xthAvenue and Sanderson Street trunk sewers,
diverting flows into the existin§eventhAvenue sewer west of Division Street. This alternative
would also require an upgrade of the SeveAtfenue torm sewer west of Division Street to
accommodate upstream flows.

Alternative 2 involves upgrading the trunk storm sewers with@venthAvenue east of Division
Street through the existing Sixfkvenue and Sanderson Street trunk sewers to accommodate
all stormwater flows from the subnetwork.

The evaluation process summarized in Tabk’.
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Table47: Grand River Eade PlaceSubcatchment Alternatives Evaluation Summary

Grand River Eagle Plac&ubcatchment Alternatives

Alternative 1: SeventlAve. Diversion Alternative 2: SixthAve / Sanderson St. Trunk
Upgrade

o i A ! 3 A
HLEEL R F I = Upsize sewers along F V4 ’
Seventh Ave. A< path from Seventh N
Ave. to Sanderson St.
\
{ . !
T {7 '\ -\
\‘\_'“j i~ ]; e | {1 S
4’/4 e e (Hl:()ﬁwmevers % e e N aqnlz:nﬁq \\\\\ ters
Overview Diversion to SeventAvenue away from existing | Upgrade existing Sixthvenue and Sanderson Street
Sanderson Street sewer trunk sewesto accommodate upstream flows
* Manages local and upstream capacity e Manages local and upstream capacity
Advantage_s/ regwrements sufficiently _ requirements sufficiently
Opportunities | D!vertsstormwater flows directly to the Grand | , Existing interaction with storm system
River outlet
e Complications/concerns with dike system and| ® Stormwater discharges into local ditch prior to
Disadvantages outlet elevations release to Grand River
OIEIEHIEMN « Potential to impact growth/intensificatioareas | ¢ Concerns with capacity and interaction with
within Erie Avenue additional flows to existing ditch
Hos © 6 6 o6 | o o
it Technical Environ Social & Financial | Technical Environ Social & Financial
Sulllelian mental | Cultural mental | Cultural
FEIIENGIER] ¢ RecommendedLower cost and avoids  Not RecommendedHighercostand existing ditch
Alternative overland/ditch flows at outlet capacity

Evaluation Scoring Legen. Hi_. Meo‘n 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 Grard RiverAlternative 1 is recommendeds 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 dgatchment for the 2/ear level of service storm event. Per Secto8.3

the Grand River Eagle Place subcatchment has 2090% of local pipes flooding within the

2-year event.

The capital program included in Secti®r highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

8.3.4 Grand River Northwest Subcatchmen{Capital ProgramD SWLF010)

The topography and existing City of Brantford stormwater system indicate that there is an area
of future greenfield development within the Grand Rivé&torthwest subcatchment that does

not have an adequate existing stormwater outlet. The gfesd 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 folldng 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 stormwiar 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 ntheg Grand River, where it is ultimately
released to the Grand River.

The evaluation process summarized in TabK8.
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Table48: 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

¥ CEEED 7z [z BRI

_______ ; Direct all Flows to
Grand River

Flow Split at Oak

i ! Park Rd. i A e
- | ! S - |
T i e\ |
: Flow Split at Oak Park Road with Multiple Ponds and )
Overview Outlets Direct all Stormwater to Grand River Pond and Outlet

Advantages o Additional opportunity for site specific e Simple oneoutlet system
infrastructure and treatment train

Opportunities e i _ . e Minimal interaction with existing infrastructure
e Minimal coordination between private entities

e Requires extensive landowner cooperation and
BILELIERIEGEEM o  Wetland/environmentally sensitive land to east coord_ination _ o _

OLIEIEINEIN ¢  Requires Highway 403 crossing e Requires grading validation for long stretch of pipe
and overland flow

FourPoint . ‘ . ‘ ‘
Cntenfi Technical Environ Social & Financial Technical Environ Social & Financial
Evaluation mental Cultural mental Cultural
REInIENE) ¢  Not RecommendedHighercost andrequires

: . . e RecommendedLowercost
Alternative Highway 403 crossing

Evaluation Scoring Legen. Hi_. Meo'n 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 ths.e
Ultimately,Alternative 2 is recommendeds the preliminary alternative due to the favourable
technical, environmental, and financial elements of the strategy; however, the design decision
will ultimately be driven by sitgpecific 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-gear level of service storm event. Per Secto8.4,

the Grand River Northwest subcatchment has < 5% of local pipes flooding within 4eab

event.

The capital program included in Secti®r3 highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

8.3.5 Mohawk Lake Subcatchmer{Capital Program ID S\M-005, SWLF006 & SWLH007)

Evaluation of the stormwater model indicates that there are areas of localized flooding within
the Mohawk Lake subcatchment for theyBar level of service storm event. Per Sectod.5

the Mohawk Lake subcatchment has < 20% of local pipes flooding withirytbar Zvent.

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 (2019yhich provides the following shotérm and longterm
preferredremedial alternatives:

e Short Term (Approximately 2020+) Preferr@emedial 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 faciliti@st ponds)

o Assessment/preliminary design of Mohawk Lake (and East Canal) sediment removal
and lake bed reontouring

o Stormwater management for redeveloping lands (infill/intensificatipmivately led)

o Public education

o Wildlife management (carp exclusion)

o Study to isolate locations of sanitary crassinection
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e Medium to Long Term (Approximately 2022029 PreferredRemedial Alternatives:
o Construction of West Canal Restoration, Cl€art 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 Rsontouring
Construction of Wildlife Management (Carp Exclusion)
Construction of Balance Outfall Retrofits
Incentivebased program for retrofitting existing properties WiSWM practices
Ongoing Stormwater Management for Redeveloping Lands (Infill/Intensification)
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 Gi@eanections (Storm and Sanitary
sewers)
o Study and Construct Landfill Contamination Migration Potential to Mohawk Lake
o Street Management

The capital program included in Secti®r3 highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

O O O O O

8.3.6 Fairchild Creek Garden Subcatchmen{Capital Program ID S\M-003)

Evaluation of the stormwater model indicates that the Fairchild CreBkrden subcatchment
has restrictions within the Highway 403 trunk sewers under existing conditions. Three
preliminaryalternatives have been proposed and wenealuated 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 capadiyn 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 Faiwi®rive.

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 Mortm 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 replacemen
of any existing storm sewers within Morton Avenue.

The evaluation process is summarized in TdBle
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Table49: Fairchild Creek Garden Subcatchment Alternatives Evaluation Summary

Fairchild Creek-Garden Subcatchment Alternatives
Alternative 1:Fairview Dr. Diversion Alternative 2: Highway 403 Trunkipgrade Alternative 3: Morton Ave. Diversion

T = T

g L1 Sh E

Existirunk

_ c’f\. Diversion along Kl \ 4 ' infrasjcructure within § N : e
= \T‘T‘“' 5 _ o] L Ry = ‘\;f,f nghway 3 e o "“‘f"f k Morton Avenue  ISsEG@
< Q =X N 56 o ~ ‘ P T — g~ __ | & ‘ > ~LX F " ' T Triopsare~_____|
Overview Diversionalong Fairview Driveedirecting flows Upgrade existing Highway 4@8nk sewer to Diversion along Morton Avenue, redirecting flows
away from existing Highway 4@&ink sewer accommodate upstream flows away from existing Highway 403 trunk sewer

e Frees capacity in Highway 403 trunk to reduce
Advantaged downstream flooding

Ol IS ¢  Minimal localtraffic impacts compared to
Highway 403 alternative

e Manages entire upstream capacity constraints | ¢ Limit scope of construction and costs

_ * Requires multiple new connections and e Does not adequately fix upstream flooding
D|sadvant§ge$ red|rgctlons n Fa|rV|ew D.r. | e Requires works within MTO corridor e Corridor recently reconstructed and refinishéde
OO ¢  Requires entirety of Fairview Dr. existing pipes to water/wastewater construction

to be upgraded
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Crlterlg Technical Environ Social & Financial Technical Environ Social & Financial | Technical Environ Social & Financial
Evaluation mental Cultural mental Cultural mental Cultural
Not Recommen i
Recommended | Recommende_d_Lower expected CO_St and ‘?'°e5 * Not ~ecommer dedHigher expepted cost anq e Not RecommendedDoes not adequately address
s not require Ministry of Transportation corridor requires complicated construction and permits upstream capacity concerns
works and permits within Ministry of Transportation corridor
Evaluation Scoring Legen. Hi_. Meo'n 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; hoxge, 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 andie 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 recommendasl the preferred preliminary alternative due

to the eimination of Alternative2 and Alternative 3.

The stormwater model also indicates that there are areas of localized flooding within the
Fairchild Creek Garden subcatchment for theyear level of service storm event. Per
Section5.3.6, the Fairchild CreekGarden subcatchment has > 40% of local pipes flooding
within the 5year event.

The capital program included in Secti®r highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.

8.3.7 Fairchild Creek Jones Subcatchmer{Capital Program 1D S\M-009)

Evaluation of the stormwater nutel indicates that there are areas of localized flooding within
the Fairchild Creek Jones subcatchment for theyear level of service storm event. Per
Section5.3.7, the Fairchild CreeklJenes subcatchment has < 20% of local pipes flooding within
the 5year event. There are no major trunk sewers within the subcatchment that have
deficiencies; all deficrecies appear to be localized flooding.

The capital program included in Secti®r highlights the subcatchmerdpecific studies
required to confirm he extent of local flooding, cost, and timing of required upgrades.

8.3.8 Fairchild Creek North Subcatchmen{Capital Program ID S\M-011)

The stormwater servicing evaluation and strategies for the Fairchild Cridektk
subcatchmenis contained withinfheNorth-EastEnd Flood Remediation Stud@¢tober,
2020) which contains the following preferred alternatives:

e Area 1 -Powerline Road
o AlternativeC-Ditching within Public Rigitf-Way Along Powerline Road
e Area 2 -Coxwell Crescent/Viscount Road
o Alternative 2—Pipe upsizing within the Existing Storm System
e Area 3 -White Owl Crescent
o Alternative 3— System Storage (ime/Off-line) within theExisting Storm System
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e Area 4 -Enfield Crescent/Banbury Road
o Alternative 4-Pipe Upsizing and System Storagdi(lefOff-line) within the
Existing Storm System
e Area 5 -Hackney Ridge
o Alternative2 —Pipe upsizing within the Existing Storm System (Utilizing the
Easement and Outlet Sewer)
e Area 6 -Royal Oak Drive
o Alternative2 —Pipe upsizing within the Existing Storm System (Utilizing the
Easement and Outlet Sewer)
e Area 7 Kensington Avenue/Varadi Avenue
o Alternative2 — Pipe upsizing within the Existiggorm System (Utilizing the
Easement and Outlet Sewer)
e Area 8 -Ashgrove Avenue Area
o Alternative 2—Pipe Upsizing within the Existing Storm System

8.3.9 Fairchild Creek South SubcatchmeniCapital Program ID SM\M008)

Evaluation of the stormwater model indites that there are areas of localized flooding within
the Fairchild Creek South subcatchment for the-gear level of service storm event. Per
Section5.3.9, the Fairchild CreekSeuth subcatchment has < 5% of local pipes flooding within
the 5year event. There are no major trunk sewers within the subcatchment that have
deficiencies; all deficiencies appear to be localized flooding.

The capital prgram included in Sectio®.3 highlights the subcatchmerdpecific 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 floodinig with

the D’Aubigny Creek subcatchment for thgéar level of service storm event. Per

Section5.3.10, the D’Aubigny Creek subcatchment has < 5% dfpgues 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 Secti®rB highlights the subcatchmerdpecific studies
required to confirm the extent of local flooding, cost, and timing of required upgrades.
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9. PreferredStormwater Servicing Strategy

TheCity of Brantforts 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 Ciynderstanding of its water and wastewater systems.

Throughout the development of the 2020 MBPBdate it was determined that the best plan of
action, as is related to the Stormwater Infrastructure, was to undertake albigh-(less
detailed) assessment and evaluation of the stormwater system with thégcestablishing the
overall vision and strategy for the management of the stormwater systdra.highlevel
assessment and evaluatiovill then be utilized to establish and preliminary stormwater itap
program. The resultant preliminary stormwater @@bprogram will then be used as a guide
while the City undertakesubsequent investigatiorand studies to strengthen th€ity’s
understanding of the condition and performance of the stormwater systems, develop and
confirm the desired servicing objectserefine local stormwater servicing strategiaad
confirm upgrade needs. The stormwater implementation plan presenteedtich 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 prelevelopment/existing conditions or better. The
preliminarystormwater servicing strategg seen in Figur8. A summary of the preliminary
preferred stormwater servicing strategy is as follows:

e Grand River -Hdmedale SubcatchmentJpgrade trunk sewers along Lawrence Street
and Albany Street to accommodate existing flows. Local upgrades are also required to
address localized system deficiencies.

e Grand River -Southwest Subcatchment.ocal upgrades are required to address
localized system deficiencies.

e Grand River Eagle Place Subcatchmemivert $ormwater west, to a proposed
upgradedSeventhStreet trunk sewer, away from existing Sanderson Street sewers.
Local upgrades are also required to address localized system deficiencies.

e Grand River Northwest SubcatchmentDirect the futureGreenfield Areagrowth
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.
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e Mohawk Lake SubcatchmenBroceed with upgrades and recommendations contained
within the MohawkLake and Mohawk Canal Functional Master Drainage and
Restoration Study (2019)ocal upgrades are also required to address localized system
deficiencies.

e Fairchild Creek Garden SubcatchmenDivert stormwater north of Highway 403 to a
future trunk sewer along Fairview Drive. Local upgrades are also required to address
localized system deficiencies.

e FairchildCreek—JonesSubcatchmentiocal upgrades are required to address localized
system deficiencies.

e Fairchild Creek North SubcatchmentProceedwith upgrades and recommendations
contained within The NortlizastEnd Flood Remediation Study (2020)

e Fairchild Creek South SubcatchmentMinimal local upgrades are required to address
localized system deficiencies.

e D’Aubigny Creek Subcatchmerinimallocal upgrades are required to address
localized system deficiencies.

Ultimately, the strategies outlined within Secti@3and summarized here, wiin Section9.1,
will require additional, subcatchmessipecific studies and fieldwork prior to implementation of
the alternatives.
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9.2 Implementation Plan

Due to the higHevel nature of the stormwater compemt of the 2020 MasteBervicingPlan,
multiple studies are recommended to gain a moralapth understanding of the City of
Brantford’s stormwater infrastructurbefore the City proceed® implement the
recommendations of thetormwater component of the2020Master ServicingPlan.

The recommended study implementation pathway is provided in Fi§ufée implementation
plan lays out the systematprocess foinvestigation andtudiesthat are required to
determinecondition and performance of the stormwater systems, develop and confiam t
desired servicing objectives, and refine local stormwater servicing strategies and confirm
upgrade needs.

Asset Inventory
System Performance

Modeling
Policy
Controls
'

MSP
Area Specific Studies
GRCA Partnership/Consultation

Figure9: Recommended Path to Implementation

9.2.1 Investigation & Data Collection
At the highest level and most tinsensitive process withithe implementation plan is the

Investigation and Data Collectiohhere 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 peraii (0
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 thenitiation of data collection is required:

e LIiDAR Survey of municipal rigsftway

o Required to determine major overland flow paths to better understand

deficiencies under the major storm events
e 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.

e EXxisting infrastructure survey and condition assessment (CCTV seammpleted
through ongoing City initiative)

o The existing stormwater model and analysis performed throughou20f0
MSP Updatevasbased 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 Bathyomirvey

e Cortinuous 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 finandatision making are accurate.

e Dike outlet monitoring
o The dike system is currently manually operated and potentially creates both
minor system and major system surcharging and/or floogwtg high water

levels in the Grand River. Monitoring of the outletsequired 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
systemwide 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 Section9.3.
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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:

e Stormwater model update and calibration
o Utilizes minor and major system data collected to assist in determining retuire
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.
e Stormwater Policies and Byaws Review and Update
o A comprehensive review and update to the City’s existing stormwater
management policies, baws, and other supportive documents to ensure that
they are update to date, consistent with existing and future plananedates to
Provincial and Federag¢gulations andare consistent with and support the
implementation of the proposed stormwater management strategies.
e Stormwater infrastructure update funding studies and associated policy
o Stormwater within the City of Braford 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 coseffectivestrategies for implementation.

9.2.3 Studies & Consultation

Lastly, prior to implementation, Studies and Consultation will be requoesbnfirm the
stormwater system needs and upgrade requirememstails of the specific studies are
included inAppendixD, with a summary provided in Talié.
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Table50: Summary of Requéd Studies and Consultation

Capital Timeline
Program ID (years)
SWSDB001 CityWide Asset Inventory 0-5 $ 322,000
SWSD002 Contlnupus_ Water Quallty.& Flow 0-5 $ 5.910.000

Monitoring and Reporting
SWSD003 Stormwater Model Update 0-5 $ 7,000
SWSD004 Dike System Outlet Program 0-5 $ 439,000
SWSDB005 Update Subwatershed Studies 0-5 $ 1,170,000
SW.SD006 Climate Change Actlon.PIan and Bes 05 $ 117,000
Practices Review
SWSD007 | Stormwater Master Servicing Plan Upda 0-5 $ 293,000
SWSDB008 Stormwater Rate Review 0-5 $ 117,000
SWSDB009 Loca_l Arga Stormwater Management 0-5 $ 140,000
Investigation and Implementation Plan

PAGE105



QTYOFBRANTFORD
a WATERWASTEWATERNDSTORMWATERIASTERERVICINBLANUPDATE 2051 AMENDMENT

NEERING

@)Blucly
el VOLUMEV — STORMWATERIASTERLAN
NOVEMBER021

9.3 Capital Program

The Citys high-level preliminary stormwater capital program, which will be used to guide the
investigation, togland framework development, studieand consultation phases is presented
in this sectionThe capital costs for each project of theeferred strategy were esmated
according to the costing methodology with#olume Il These projects are listed according to
their project number and are shown in Tal2. Thecapital program table contains project
descriptions, dimensions, proposed timing, and estimate total project cost. Detailed project
sheets are included in Appendi

9.3.1 Project Costing

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

9.3.2 Development Charge Contributions

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

Table51: Development Charges Benefit to Existing Classifications
Development Charges Benef

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

£ 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 loagrm budgeting, a preliminary project timeline for each stovater
Capital Program project has been identified. Project timing has been identified in the following
increments.

e 0-5Years
e 510 Years
e 1020 Years
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The estimated projet 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 @nmary

Table52 provides a summary of the capital program for infrastructure projacis study

projects All“SWLH#H#H” projects withinTable52, aside from SW.F006, SWLI007, and
SWLI0011which haverecently completedscheduléB’ EAstudies will require a Feasibility

Study or Schedule B EA to confirm the recommended Master Plan approach based on
addtional indepth 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 $eutivle

the Subwatershed Study in support of the 2020 MastanRind the Secondary Plan is included

in AppendixB. 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 associatiwith the Block Planningrocess and sitspecific
developments, such as plans of subdivisions. The information compiled through these more
detailed studies may result in modifications to the strategies outlined irROBOMSPUpdate

The"SWPD### projects within Tablé2 provide a summary of the pond projects and
timelines associated with the Secondary Plan areas.
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Table52: Capital Program Summary Table

Class EA Sizel
Schedule Capacity

Total Estimated Cost
(2020%)

DC Benefit to Existing

Capital Program ID Class

Required Studies

‘ Timeline

SWLFO01 Homedale Catchment Trunk & Lotidgrades Feasibility Study A+ Varies $ 9,129,000 0-5 years E
SWLI002 Eagle Place Catchment Trunk & Local Upgrades Feasibility Study A+ Varies $ 6,336,000 0-5 years E
SWLIO03 Fairchild Garden Catchment Trunk & Lddpgirades Municipal Class E B Varies $ 49,156,000 0-10 years E
SWLI004 Grand River Southwest Catchment Local Upgrades Feasibility Study A+ 450 mm $ 2,449,000 )1/2;2 E
SWLHI005 Mohawk Lakd.ocalCatchment Upgrades Feasibility Study A+ 525 mm $ 17,008,000 5-10 years E
SWLI006 Mohawk Lake Catchment Upgrades Various - Varies $ 7,180,000 0-5 years E
SWLI007 Mohawk Lake Catchment Upgrades Various - Varies $ 12,150,000 0-10 years E
SWLFO08 Fairchild Creek South Catchment Local Upgrades Feasibility Study A+ 450 mm $ 557,000 )1/2;2 F
SWLFO09 Fairchild Creek Jones Catchment Local Upgrades Feasibility Study A+ 525 mm $ 3,369,000 31/2:;2 E
SWLI010 Grand River Northwest Catchment Local Upgrades | Municipal Class E B Varies $ 11,011,000 0-5 years A
SWLI011 Fairchild Creek North Catchment Local Upgrades - - Varies $ 8,300,000 0-5 years F
SWPDB001 Northwest Employment Area (Pond #1) Municipal Class E B 94 ML $ 960,000 0-5 years A
SWPD002 Southwest Employment Area (Pond #2) Municipal Class E B 62 ML $ 1,318,000 0-5 years A
SWPDB003 Golf Road NortflEmployment Area (Pond #3) Municipal Class E B 25ML $ 576,000 0-5 years A
SWPDB004 GolfPowerline Employment Area (Pond #4) Municipal Class E B 40 ML $ 877,000 0-5 years A
SWPDB005 BalmoralPowerline Northwest Are@Pond #5) Municipal Class E B 25 ML $ 576,000 0-5 years A
SWPD006 BalmoralPowerline Southwest Area (Pond #6) Municipal Class E B 19 ML $ 456,000 0-5 years A
SWPDO007 Northridge North Area (Pond #7) Municipal Class E B 14 ML $ 356,000 0-5 years A
SWPDB008 King George Corridor (Pond #8) Municipal Class E B 16 ML $ 396,000 0-10 years A
SWPDB009 King George Corridor (Pond #9) Municipal Class E B 10 ML $ 276,000 0-10 years A
SWPD010 King George Corridor (Pond #10) Municipal Class E B 6 ML $ 195,000 )1/2;2 A
: - 1020
SWPDO011 PowerlinePark (Pond #11) Municipal Class E B 7 ML $ 216,000 years A
. - 1020
SWPD012 PowerlinePark (Pond #12) Municipal Class E B 13 ML $ 335,000 years A
SWPDO013 Northeast Residential Area (Pond #13) Municipal Class E B 13 ML $ 335,000 0-5 years A
SWPD014 Northeast Residential Area (Pond #14) Municipal Class E B 22 ML $ 516,000 0-5 years A
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Total Estimated Cost DC Benefit to Existing

Class EA ‘ Size/ ‘

‘ Timeline

Capital Program ID Required Studies Sdheale Capacity (2020%) Class
SWPDO015 Northeast Residential Area (Pond #15) Municipal Class E B 9 ML $ 256,000 0-5 years A
SWPDO016 LyndenGarden Residential Area (Pond #16) Municipal Class E B 15 ML $ 376,000 0-5years A
SWPD017 Garden403 Employment Area (Pond #17) Municipal Class E B 72 ML $ 1,519,000 0-10 years A
SWPD018 Tutela Heights North Area (Pond #18) Municipal Class E B 17 ML $ 417,000 0-5 years A
SWPD019 TutelaHeights North Area (Pond #19) Municipal Class E B 9 ML $ 256,000 0-5 years A
SWPDB020 Phelps Creek Area (Pond #20) Municipal Class E B 4 ML $ 156,000 )1/2:;05 A
SWPD021 Phelps Creek Area (Pond #21) Municipal Class E B 12 ML $ 316,000 )1/2;2 A
SWPD022 Phelps Creek Area (Pond #22) Municipal Class E B 19 ML $ 456,000 31/2:;2 A
SWPDB023 Phelps Creek Area (Pond #23) Municipal Class E B 6 ML $ 195,000 )1/2;2 A
SWSD001 City-Wide Asset Inventory - - - $ 322,000 0-5 years Study
SWSDB002 Continuous Water Quality & Flow Monitoring and Reportir| - 5 5 $ 5,910,000 0-5 years Study
SWSD003 Stormwater Model Update - - - $ 371,000 0-5 years Study
SWSD004 Dike System Outlet Program - - - $ 439,000 0-5 years Study
SWSD005 Update Subwatershed Studies - - - $ 1,170,000 0-5 years Study
SWSD006 Climate Change Action Plan and Best Practices Reviey - - - $ 117,000 0-5 years Study
SWSDB007 Stormwater Master Servicing Plan Update - - - $ 293,000 0-5 years Study
SWSD008 Stormwater Rate Review - = = $ 117,000 0-5 years Study
SWSD009 Stormwater Policy Review and Update - - - $ 140,000 0-5 years Study

TOTAL $ 69,859,000
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