Stantec Consulting Ltd.

Water and Wastewater Servicing

Master Plan

Elfrida Secondary Plan

@ Stantec

Prepared for:

Elfrida Community Builders Group Inc.

Prepared by:
Stantec Consulting Ltd.

Date:
April 2026

Project/File:
160623294



Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan

Revision Record

Revision Description Author Date Quality Date Independent Date
Check Review

Disclaimer

The conclusions in the Report titled Water and Wastewater Servicing Master Plan? (the “WWSMP”) are
Stantec’s professional opinion, as of the time of the Report, and concerning the scope described in the
Report. The opinions in the document are based on conditions and information existing at the time the
scope of work was conducted and do not take into account any subsequent changes. The Report relates
solely to the specific project for which Stantec was retained and the stated purpose for which the Report
was prepared. The Report is not to be used or relied on for any variation or extension of the project, or for
any other project or purpose, and any unauthorized use or reliance is at the recipient’s own risk.

Stantec has assumed all information received from Elfrida Community Builders Group Inc. (the “Client”) and
third parties in the preparation of the Report to be correct. While Stantec has exercised a customary level of
judgment or due diligence in the use of such information, Stantec assumes no responsibility for the
consequences of any error or omission contained therein.

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the Client.
While the Report may be provided by the Client to applicable authorities having jurisdiction and to other
third parties in connection with the project, Stantec disclaims any legal duty based upon warranty, reliance
or any other theory to any third party, and will not be liable to such third party for any damages or losses of
any kind that may result.

Prepared by:

Chris Overholt, P.Eng

Reviewed by:

Jeremy Lauzon, BES, CET

Approved by:

Nathan Jamieson, P.Eng.

" Referred to in UHOP policy F.1.2.8(g)(ix) as the Master Servicing Plan



Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan
Table of Contents

Table of Contents

ACTONYMS [ ADD I EVIATIONS . ... ettt e e e e e et e bbb e r e e e e e e eerbba e e aeaas iii
1 INTFOAUCTION ... 11
1.1 Historical Context of the Secondary Plan Lands .............cooiiiiiiiiiiii i 1.1
1.2 ST (=001 T 1T o SRR 1.2
1.2.1  Existing Conditions Land USE........ccciiiiiiiiiiiiiiiiie ettt e e e e e e eeeeeas 1.2
1.2.2  Proposed ConditioNs LANA USE .........ceiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeesesssesssssssassssssssssssessssrssersrnnnnnes 1.2
1.3 R = (To IS (8 o oY TP 1.3
2 Conceptual Grading and ROAA ACCESS ... .cciiiiiiiiiie et a e e eeera e 2.5
21 Existing Site Topography and Land USE............ooiuuuiiiiiiiaiiiiiieiiee e a e 2.5
2.2 Existing Soil Conditions - Geotechnical Information ..............ccueeiii i, 2.6
2.3 Preliminary Grading DeSIGN. ........u e ittt e e e e e e ettt e e e e e e e e e e enb e eeaaaaeaeaaas 2.7
2.3.1  Grading DeSign Crilera.........ioueiieieiee ettt ettt e e e e e e et e e e e e e e e e et e e e e eae e e e e annereeeaeaas 2.7
2.3.2  BArtNWOIKS. ...ttt 2.8
2.4 Lo =T L 2.8
3 Water SuUpply and DiStriDULION .......ooiii e enaaaan s 3.9
3.1 EXISTING CONAILIONS ....eeeiiiiiiiiiiiiiiiie ittt bbb bbb bbb bnnnnnne 3.9
3.1.1  EXIStiNg Water SUPPIY ...ttt e e e e e e e st e e e e e e e e e nnnb e e e e e aaeaeaans 3.10
3.2 [ oY oTe1=T=To 7] o o 1 1To] o F= 3.10
3.2.1  Water System Design REQUIFrEMENES ........coiiiiiiiiiiiiiiiie et e e e e e e e e e e 3.12
3.2.2  HydrauliC ANAIYSIS.......cooiiiiiee 3.14
4 WWASTEWALET SYSTRIM ..ot et e et ettt e e et e e e e et e e e e bt r e e e et e e e enanaas 4.17
4.1 EXIStING CONAItIONS.....ei i ittt e e e e ettt e e e e e e e e et b b e e e e e e e e s aannnbaneeeeaeeeaans 417
4.1.1  Existing Wastewater TreatmeEnt. ... ... .. .. e 4.18
4.2 Proposed Sanitary SEervVIiCiNG ........ccoiiiuiiiiiiiae et a e a e e 4.18
421 Wastewater System Design RequUIremMeNnts ............coooiiiiiiiiiiiiiiiiiieeee e 4.19
4.2.2 Proposed Sanitary SEWEr LAYOUL ..........coiiiiuiiiiiiiiie ettt e e e e e e e e e e e e e neeees 4.20
4.2.3 Existing Trunk Sanitary Sewer Capacity ANalysis .............uueiiiiaiiiiiiiiiieeee e 4.21
5 Stormwater Management and Drainage DeSigN ........cooeuuuiuiiiiiiiiiiiii e 5.24
5.1 EXIStING CONAILIONS.....ci i ittt e e e e ettt e e e e e e s e ettt e e e e e e e e e s aannnbaneeeeaaaeaans 5.24
5.2 [ oY oTe1=T=To @] o o 1 1To] o F= 5.24
5.2.1  StOrm Drainage SYSIEM ........eiiiiiiiiiiiitte et e e e et e e e e e e s e et e e e e e e e e e e nnnbaeeeaaaaeeaaas 5.24
B.2.2 SWWIM GBI ... eeeeeeeiii ettt ettt ettt e e e e e e e e ettt et e e e e e e s e e nnbbaeeeeaaeeeaannnbeeeeeaaaeaan 5.25
5.2.3 Stormwater Management PIan ............uuiiiiiii e a e 5.25
6 1070 1S) S o F= 141 oo TSP 6.27
7 [ 1= LT 1 T PSSR 7.28
8 SUIMIMAIY ettt ettt e ettt e ettt e e ettt e e e et e e e e ea e e e s ta e e e e eb e e e e et e e e e ebn s e aeebn e eeenan s eaennnns 8.29
List of Tables

Table 3.1. PD7 and PD23 Water SUpply ProJECES .........ooiuiiiiiiiieeie e 3.1
Table 3.2.  Study Area Water System Design Parameters ... 3.13
Table 3.3.  Estimated Water DEMaNGS ...........ooiiiiiiiiiiiiiiiiiiiiiiii ittt ebeeeerreeeae 3.14
Table 3.5. Planned Water Infrastructure Improvements for PD 7 ............ccovviiiiiiiiiiiiiiiiiieiieiieiievieeennenns 3.15
Table 4.1 — City of Hamilton Wastewater Projects Required to Service the Study Area.............c.ovvvveees 4.19
Table 4.2 — Sanitary Sewer System Design Parameters ...........ccccoooiiiiiiiiiiiiiii e 4.20
Table 4.3 — Dickenson Road Trunk Sewer Available Capacity.............cccuuuiiiriieiiiiiiiiiieee e 4.22
Table 4.4 — Upper Centennial Parkway Trunk Sewer Available Capacity..............cevvvvveiiiiiiiiiiiiiieiiiiinnnnns 4.22

Project: 160623294 i



Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan
Table of Contents

List of Figures

Figure 1.1 — Site Location Plan

Figure 2.1 — Existing Watersheds

Figure 2.2 — Conceptual Grading Plan 1

Figure 2.3 — Conceptual Grading Plan 2

Figure 2.4 — Conceptual Grading Plan 3

Figure 2.5 — Conceptual Grading Plan 4

Figure 2.6 — Conceptual Grading Plan 5

Figure 2.7 — Preliminary Earthworks Analysis
Figure 3.1 — Existing Water Distribution System
Figure 3.2 — Water Servicing Context Plan

Figure 3.3 — Conceptual Water Servicing Plan
Figure 4.1 — Wastewater Context Plan

Figure 4.2 — Conceptual Wastewater Servicing Plan
Figure 5.1 — Conceptual Storm Drainage Area Plan

List of Appendices

Appendix A Secondary Plan
Appendix B Sanitary Sewer Design Sheets
Appendix C Land Ownership Mapping

Project: 160623294



Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan
Acronyms / Abbreviations

Acronyms / Abbreviations

Acronym / Abbreviation Full Name

ADD Average Day Demand

AEGD Airport Employment Growth District
City City of Hamilton

Client / ECBG Elfrida Community Builders Group Inc.
CSA Cost Sharing Agreement

DC Development Charge

EGSE Existing Ground Surface Elevation

FF Fire Flow

FSR Functional Servicing Report

GRIDS Growth Related Integrated Development Strategy
ha Hectare(s)

HCA Hamilton Conservation Authority

HGL Hydraulic Grade Line

kPa Kilopascal(s)

I/'s Liters per second

m Meter(s)

m/s Meters per Second

MLD Million Liters per Day

MDD Maximum Day Demand

MECP Ontario Ministry of the Environment, Conservation and Parks
mm Millimeter(s)

NHS Natural Heritage System

NPCA Niagara Region Conservation Authority
PD Pressure District

PHD Peak Hour Demand

PS Pumping Station

psi Pounds per Square Inch

Stantec Stantec Consulting Ltd.

Study Area Elfrida Secondary Plan Lands
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1 Introduction

Stantec Consulting Ltd. (“Stantec”) has been retained by the Elfrida Community Builders Group Inc.
(“ECBG”) to prepare this Water and Wastewater Servicing Master Plan (“WWSMP”) in support of the
Elfrida Secondary Plan located in the City of Hamilton (“City”). The Elfrida Secondary Plan is being
prepared in support of a request by the ECBG for an expansion of the City’s Urban Boundary to include
the Elfida Secondary Plan Lands (“Study Area”)

The Elfrida Urban Boundary Expansion (“UBE”) application was submitted in 2024, following which City
Council denied the application, as noted in City staff Report PED25179.

The servicing strategies presented in this WWSMP are consistent with the City development guidelines,
design and construction drawings, standards and specifications, as required. This WWSMP is to be read
in conjunction with the background reports outlined in Section 1.3 of this report, and other technical
documents submitted as part of the Secondary Plan application.

1.1 Historical Context of the Secondary Plan Lands

The Study Area has been planned to accommodate residential growth in the City, as documented in the
City’s 2006 Growth Related Integrated Development Strategy (“GRIDS”) and the City’s 2006 Water and
Wastewater Master Plan Class Environmental Assessment Report (“Master Plan”). The GRIDS study
identified urban expansion areas around the John C. Munro Hamilton International Airport to
accommodate employment growth and in the Study Area to accommodate residential growth. In
reviewing opportunities for potential future growth areas, the Study Area was selected, among other
factors, because of its potential to use existing infrastructure more efficiently and with current
infrastructure having capacity to accommodate growth. In 2009, the City initiated financial planning to
fund servicing infrastructure required to support growth of the Study Area, with key water and wastewater
projects identified in the 2011, 2019, and 2023-2024 Development Charge (“DC”) Background Studies.
As such, the Study Area has been included in the City’s municipal servicing strategies for urban growth
since 2006.

In 2018, the City began the process of updating GRIDS in coordination with the Municipal Comprehensive
Review process to update the City’s long term growth strategy to the Year 2041 (since revised to 2051).
GRIDS 2 was undertaken by the City and is still being formalized along with the updated Water and
Wastewater Master Plans for the City.

Throughout the years (2006 to present), the City has undertaken a number of studies related to the future
development of the Study Area in which some studies refer to the Study Area as the Elfrida UBE Lands
and the Southeast Mountain UBE Lands. For the purposes of this report the Elfrida UBE Lands,
Southwest Mountain UBE Lands and the Study Area are considered to be the same lands.

1.1
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1.2 Site Description

The Study Area is comprised of approximately 1,1226 hectares located atop of the Hamilton Escarpment,
adjacent to the southeast limits of the City’s current urban boundary. The lands are configured in the
shape of a reverse “L” and are bisected by the existing Hamilton South Trunk Hydro Corridor running
east/west. The lands north of the hydro corridor are roughly bordered by Mud Street at the north, Upper
Centennial Parkway and Swayze Road to the west and Second Road East and Hendershot Road to the
east. Lands south of the hydro corridor are roughly bordered by Trinity Church Road to the west,
Hendershot Road at the east, and Golf Club Road to the south. Existing surrounding land uses include
urban areas to the west of Upper Centennial and Trinity Road, and north of the hydro corridor. Rural
areas are located north of Mud Street, east of Second Road East/Hendershot Road, and south of Golf
Club Road. The location of the Study Area is illustrated in Figure 1.1.

1.2.1 Existing Conditions Land Use

The Study Area is comprised predominantly of agricultural fields and residential land uses with some
fragmented commercial and industrial uses. Agricultural uses vary from crop production to livestock and
horse farms. There are pockets of residential development fronting Trinity Church Road, Fletcher Road,
Golf Club Road and Upper Centennial Parkway, Regional Road 20 and Highland Road East. There are
also scattered single family homes typically associated with existing farms scattered throughout the Study
Area. A small employment park is located at Swayze Road and Portside Street with a strip of commercial
lands fronting onto Rymal Road East to the north which are included in the Study Area. Institutional uses
include Our Lady of the Assumption Catholic Elementary School and Our Lady of the Assumption Roman
Catholic Church.

The Hamilton South Trunk Hydro Corridor traverses the northern limit of the Study Area from west to east
between Trinity Church Road and Regional Road 56 and continues eastward through the Study Area
lands south of Regional Road 20 between Regional Road 56 and Hendershot Road. The utility corridor
lands are owned by the Ontario Government (Infrastructure Ontario) and currently is occupied by
overhead hydro electric transmission lines managed by Hydro One Networks Inc. and two underground
natural gas pipelines managed by TC Energy Corporation (formerly Trans-Canada Pipe Lines Limited).

1.2.2 Proposed Conditions Land Use

Proposed future land uses within the Study Area consist of the following.

¢ Residential (Medium and Low Density)

e Mixed Use (High and Medium Density)

e Park Lands (Neighborhood, Public Square, Community Parks)

e Schools (Elementary and Secondary Schools)

e Stormwater Management Ponds

e  Utility (Hydro Corridor)

¢ Natural Open Space (Constraint Areas — Non-Developable Areas, Natural Heritage Areas)
e Existing Cemetery

1.2



Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan

Introduction
April 28, 2026

¢ Road Right-of-Ways (Existing and Proposed Roads)

The proposed land use for the Study Area is consistent with the historical planning documents for the
area as documented in the City’s 2006 GRIDS and Master Plan, which anticipated the Study Area to
develop primarily for community use as residential, and supporting uses such as retail, schools, parks
and community facilities.

The Study Area will be developed with full municipal services including water, sanitary sewers, storm
sewers, stormwater management, utilities (electricity, telecommunications and natural gas) and road
works meeting the design and construction standards and guidelines of the City, Ontario Ministry of the
Environment, Conservation and Parks (“MECP”), Niagara Peninsula Conservation Authority (“NPCA”),
Hamilton Conservation Authority (“HCA”) and utility providers, as required.

A copy of the proposed Elfrida Secondary Plan as prepared by Bousfields Ltd. is included in Appendix A.
The Study Area consists of 994.45 net developable hectares of lands and an anticipated residential
population of 64,392 persons and 5,975 employees, total equivalent population of 70,367.

1.3 Related Studies

A number of previous and concurrent studies have been undertaken in support of the Elfrida Secondary
Plan and the Study Area. These studies are relied on to provide the appropriate criteria that apply to this
WWSMP. The studies include:

1.3
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Related Studies

“Growth Related Integrated Development Strategy: Growth Report’, prepared by Dillon
Consulting Ltd., May 2006.

“City of Hamilton Water and Wastewater Master Plan, Class Environmental Assessment Report”,
KMK Consultants Limited, November 22, 2006.

“City of Hamilton Development Charges Background Study”, Watson & Associates Economists
Ltd., 2006, 2011, 2019 and 2023/2024 versions.

“City of Hamilton Stormwater Master Plan — Class Environmental Assessment Report (City-
Wide)”, Aquafer Beech Limited, May 2007.

“Hamilton Southeast Mountain Water Servicing Strategy — FINAL”, Stantec Consulting Ltd.,
October 2013

“Elfrida Growth Area Study, Existing Conditions Report’, WSP., September 20, 2017.

“Elfrida Subwatershed Study, Final Phase 1 Report’, Aquafor Beech Limited, May 24, 2018.
“City of Hamilton Comprehensive Development Guidelines and Financial Policies Manual’, 2019.
“Urban Hamilton Official Plan”, May 22, 2022 (including amendments to November 2022).
“Rural Hamilton Official Plan”, February 2021 (including amendments to November 2022).

“City of Hamilton — AEGD Sanitary Sewer Flow Calculation — Future Dickenson Rd and
Centennial Parkway Trunk Sewer’, November 21, 2023

“City of Hamilton Sewer Design Criteria”’, 2024.
“City of Hamilton Watermain Design Guidelines”, 2024.

“Transportation Assessment, Elfrida Urban Boundary Expansion”, C.F. Crozier & Associates Inc.,
November 2024.

“City of Hamilton WaterCAD Model User Guide Final Report”. November 11, 2025.

“Elfrida Subwatershed Plan”, Stantec Consulting Ltd., GeoProcess Research Associates, Landtek
Limited, SLR Consulting, April 2026.
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2  Conceptual Grading and Road Access

2.1 Existing Site Topography and Land Use

The Study Area is comprised of predominantly agricultural fields and residential land uses with some
fragmented commercial and industrial uses. Agricultural uses vary from crop production to livestock and
horse farms.

The Study Area traverses the following four watersheds:

e Stoney Creek,

e Hannon Creek,

e« Twenty Mile Creek, and
e Sinkhole Creek.

Figure 2.1 illustrates the existing watersheds within the Study Area.

Hannon Creek and Twenty Mile Creek originate within the Study Area. Stoney Creek and Sinkhole Creek
headwaters originate within the existing urbanizing lands to the west which drain into the Study Area
across Centennial Parkway and Highway 56. The watercourses are generally ephemeral, headwater
features.

The watersheds of Stoney Creek and Hannon Creek drain northward towards Lake Ontario and are under
the jurisdiction of the HCA. The watersheds of Twenty Mile Creek and Sinkhole Creek drain southwesterly
and are under the jurisdiction of the NPCA.

Topography of the Study Area is generally flat as described below.

¢ Lands within the Stoney Creek watershed generally fall from south (existing ground surface
elevation (“EGSE”) 218.2 m) to north (EGSE 204.85 m), at approximately a 0.8% grade for the
lands between Upper Centennial Parkway and First Road East. For the lands between First Road
East and Second Road East the lands generally fall from south (EGSE 215.0 m) to the northeast
(EGSE 204.8 m) at approximately a 0.7% grade.

e Lands within the Hannon Creek watershed generally fall from southeast (EGSE 218.4 m) to
northwest (EGSE 208.5 m) at approximately a 1.7% grade.

¢ Lands within the Twenty Mile Creek watershed generally fall from northwest (EGSE 218.4 m) to
southeast (EGSE 218.0 m) at approximately a 0.8% grade for the lands west of Regional Road
56 and 1.3% from northwest (EGSE 212.0 m) to southeast (EGSE 204.8 m) for lands east of
Regional Road 56.
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2.2

Lands within the Sinkhole Creek watershed generally fall from west (EGSE 219.2 m) to east
(EGSE 207.8 m) at approximately a 0.5% grade for the lands west of Regional Road 56 and 0.2%
from west (EGSE 207.8 m) to east (EGSE 204.0 m) for lands east of Regional Road 56.

Existing Soil Conditions - Geotechnical Information

A summary of the area geology as outlined in the Elfrida Subwatershed Plan: Existing Conditions
Characterization, April 2026, is provided as follows.

The geology of the Study Area is comprised of a low permeability glaciolacustrine clay and silt
deposits overlying a dolostone bedrock aquifer. The clay deposits consist predominantly of
interbedded clays and silts which partially cover the Niagara Falls Moraine.

The Niagara Falls Moraine is described as a gently sloping ridge which traverses the Study Area
from approximately Highland Road East in the east to just south of Rymal Road East in the
western end of the Study Area. The Niagara Falls Moraine consists of the low permeability clays
and clayey silts associated with the Halton Till. The thickness of the low permeability clay ranges
across the Study Area from 2 to 3 m at Highland Road East near Centennial Parkway, to greater
than 10 m along Highway 20 near Second Road East.

The ridge associated with the Niagara Falls Moraine acts as the surface water drainage divide
between the lands within the Subject Area draining northwards towards Lake Ontario, and those
lands that drain to the southeast which form the upper reaches of Twenty Mile Creek.

The underlying dolostone is identified by the MECP as a Regional Aquifer for the Study Area. The
dolostone is from the Guelph Formation and the Eramosa Member of the Lockport Formation
both from the Silurian Era. The Eramosa Member is described as light brown to black in color and
is thin to moderately layered. It is known to be both fossiliferous and bituminous.

Bedrock depth below existing ground surface level ranges from between approximately 3.0 m in
the north and west of the Study Area and approximately 8.0 m in the south of the Study Area.

The Eramosa Member of the Lockport Formation is known to be karstic north of the western
section of the Study Area within the Davis Creek and Hannon Creek subwatershed areas,
especially where the Eramosa Escarpment is exposed at, or near, surface. This area, which is
outside of the Study Area to the northwest, has been extensively mapped for the presence of
sinkholes and emergent springs.

One known sinkhole is reported to be present in the northwest corner of the Study Area within the
Hannon Creek subwatershed. It is located in the eastern ditch of Trinity Church Road near the
electrical transmission lines. An additional minor sinkhole is also noted in the north of the Study
Area.

Based on a review of the MECP Water Well Information System online database, 325 of the 333
wells located within the Study Area are completed in bedrock and two wells are completed in
superficial deposits. The well records also indicate that 291 of 333 wells located within the Study
Area were constructed for domestic water use, and that the water quality is classified by the well
records as being predominantly “fresh”. Other groundwater well uses reported by the database
include ‘limited commercial’, ‘irrigation’, ‘livestock’ and ‘industrial’, though no further details are
provided.
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2.3 Preliminary Grading Design

A preliminary grading design for the Study Area was prepared based on the grading design constraints
outlined below and the design criteria outlined in Sections 2.3.1 below. As the road network shown on
the Secondary Plan illustrates collector and arterial roads only (local road network is not illustrated),
internal grading within future development blocks has not been undertaken. The preliminary Study Area
grading design is illustrated on Figures 2.2 to 2.6.

The preliminary road grades and elevations shown on Figures 2.2 to 2.6 are proposed to address the
following design constraints and the City’s Design Criteria:

e Match existing grades along the perimeter of the Study Area.

e Match existing road elevations of Mud Street East, Golf Club Road, Trinity Church Road,
Regional Road 56, Centennial Parkway, Second Road East and Hendershot Road.

o Where feasible match existing road elevations of Highland Road East, Regional Road 20,
Fletcher Road and First Road East.

e Maintain proposed road elevations crossing the Hamilton South Trunk Hydro Corridor within
+1.0m of existing ground.

e Provide road elevations to direct and convey the Study Area minor and major storm water
flows to Stormwater Management (“SWM”) facilities identified in the Study Area.

o Satisfy the City’s requirements for minimum and maximum road grades.

e Provide major overland flow routes for flows in excess of the storm sewer capacity with
conveyance to the SWM facilities identified in the Study Area.

¢ Provide pond permanent pool elevations and outfall above the adjacent receiving
watercourse.

e Maintain storm sewer outlet elevations to the SWM facilities above the SWM pond permanent
pool elevations.

e Maintain adequate cover over proposed and existing storm, sanitary sewers, and
watermains.

2.3.1 Grading Design Criteria

The preliminary road grades and elevations for the Subject Area are to be designed to meet City
requirements. Within development parcels, earthwork slopes are again to be designed to the
requirements of the City, typically between a minimum of 2.0% and 8.0% and 3:1 slopes to accommodate
various grade changes necessitated within the Study Area. The use of retaining walls may be required in
various locations throughout the Study Area where 3:1 sloping cannot be accommodated. This will be
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confirmed at the time of detailed design of the development parcels’ site grading through Plan of
Subdivision or Site Plan processes.

Grading plans for each development parcel will be detailed during the Plan of Subdivision / Site Plan
stages. Each individual development block will be required to match existing grades at the perimeter of
the property, with consideration for potential future grading where new development abuts lands planned
for future development.

The existing roads within the Study Area are currently constructed to a rural standard. It is anticipated that
upgrading of the existing roadways within the Study Area to the City’s urban standard will be undertaken
during development of the adjacent lands.

2.3.2 Earthworks

Preliminary earthwork cut/fill calculations to determine if the Study Area is in a net deficit (import) or
excess (export) of earth materials have been completed using the preliminary grading design. Based on
the existing topography and preliminary proposed grades, the Study Area will be in a net deficit and the
import of fill will be required. The average depths of fill vary across the Study Area, ranging from 0.50 m to
2.5 m of fill with an overall average of 1.2 m as illustrated on Figure 2.7.

Detailed grading plans and corresponding earthworks quantity analysis will be completed in support of
future Plan of Subdivision and Site Plan applications for the individual developments within the Study
Area.

2.4 Roads

For a description of the existing and proposed road network to provide access and vehicle distribution
through the Study Area and associated road cross-sections, please refer to the Transportation
Management Study prepared by C.F. Crozier Associates Inc. accompanying the Secondary Plan
submission.
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3  Water Supply and Distribution

The urban area of the City is supplied with treated potable water from the Woodward Avenue Water
Treatment Plant, which draws raw water from Lake Ontario. The Woodward Avenue Water Treatment
Plant, in combination with various pumping stations and distribution watermains, provides potable water
to all the Pressure Districts (“PD”) located throughout the City. The Study Area will be located within PD 7
with ground elevations ranging between approximately 195 m to 219 m.

The following sections identify the existing watermains located immediately adjacent to the Study Area
and planned water infrastructure required to service the Study Area, as outlined in the 2006 City of
Hamilton Water and Wastewater Master Plan, Class Environmental Assessment Report and the 2013
Hamilton Southeast Mountain Water Servicing Strategy.

3.1 Existing conditions

There is no current water infrastructure servicing the Study Area with the exception of a 200mm diameter
watermain on Mud Street East between Upper Centennial Parkway and First Road East within the City’s
PD 5. Existing water infrastructure in the vicinity of the Study Area includes the following:

e Study Area lands fronting Mud Street East between Upper Centennial Parkway and First Road
East, are currently serviced by a 200 mm diameter watermain from the City’s PD 5.

e The City of Hamilton’s PD7 is located northwest of the Study Area.

e The area north of Rymal Road, within PD 7, is serviced by a watermain network ranging in
diameter from less than 150 mm to 400 mm.

e A 400 mm diameter watermain on Trinity Church Road south from Rymal Road to approximately
1.2 kilometers south of Rymal Road where it reduces to 300mm diameter to approximately 140
m south of Golf Club Road.

¢ A 400mm watermain running north-south along Regional Road 56 and Swayze Road which
currently provides water supply to the community of Binbrook in PD 23. The community of
Binbrook is located south of the Study Area and includes the HDT23 Elevated Storage Tank,
HD023 Pumping Station and watermains ranging from less than 150mm to 400mm in diameter.

e PD 7 is currently serviced through the HD0OO7 Highland Pumping Station (“PS”), which pumps
water from PD 5. The HDOO7 PS is located at 293 Highland Road in Stoney Creek and feeds
from the HDRO7 Highland Reservoir. The facility includes a pump house, a reservoir access
house and a two-cell reservoir (HDRO7). There are four pumps at the station, each with a rated
capacity of 250 psi, discharging to a common 600 mm diameter discharge header which splits
into two 600 mm diameter discharge headers to supply the distribution system. The existing area
water distribution system is shown in Figure 38 of the Elfrida Growth Area Study, Existing
Conditions Report’, WSP., September 20, 2017, reproduced herein as Figure 3.1.
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3.1.1 Existing Water Supply

The urban area of the City of Hamilton is supplied with treated potable water from the Woodward Ave.
Water Treatment Plant (“WTP”) which draws raw water from Lake Ontario. It is our understanding that the
Woodward Ave. WTP has a rated capacity of approximately 650 MLD.

As mentioned above, PD 7 is currently serviced through PD 5. PD 5 is fed from PD 1 through two
pumping stations, HD005 and HDO5A.

3.2 Proposed Conditions

The Study Area has been included in the City’s municipal servicing strategies for urban growth since
2006. The Study Area is to be included within the City’s PD 7 with ground elevations ranging from
approximately 195 m to 219 m.

As outlined in the 2013 Hamilton Southeast Mountain Water Servicing Strategy, the following works were
identified for servicing PD 7, including the Study Area, and PD23:

e Project W-10 - HDOO7 Highland Pumping Station Upgrades

e Project W-11 — HDRO7 Highland Reservoir Expansion

e Project W-13 — Centennial Parkway Feedermain

o Project W-20 — HD019 Binbrook Hwy 56 Pumping Station Upgrades and PD23 Additional Storage
o Project W-21 — New PD7 Pumping Station HDO7A

o Project W-22 — HDO7A Feedermain

o Project W-23 — PD 7 Elevated Tank

o Project W-24 — Stone Church Trunk Feedermain

o Project W-28 — HDO5A Greenhill PS Upgrades

e Project W-30 — Binbrook Trunk Feedermain

The above projects have been included in the City’s DC Background Studies since 2013. Table 3.1 below
lists the projects above with their corresponding DC Background Study Project Identification (ID) No., brief
project description and current status as outlined in the 2023 City of Hamilton Development Charges
Background Study.
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Table 3.1. PD7 and PD23 Water Supply Projects
Project No. DC Background Project Description Project Status
Report ID No.

W-10 SCU8-w HDO007 Highland Pumping Station Completed
Upgrades

W-11 SCU7-W-23 HDRO7 Highland Reservoir Expansion >6 Years

W-13 SCU11-W Centennial Parkway Feedermain between | Completed
Barton St. and HDO5A

W-20 B2-W-23 HDO019 Binbrook Hwy 56 Pumping Station | 0 to 5 years
Upgrades and PD23 Additional Storage

W-21 SCU21-W-23 New PD7 PS HDO7A — Upper Centennial | >6 Years
Parkway and Regional Road 20

W-22 SCU22-W-23 HDO7A Feedermain — Mud Street to New | >6 Years
PS HDO7A

W-23 HM28-W-23 PD 7 Elevated Tank — 420 Trinity Church | 0 to 5 years
Road Design Tender

Awarded

W-24 HMZ20-W-23 Stone Church Trunk Feedermain — First 0 to 5 years

Road West to HD0O6B Tender Closed
Sept. 24, 2024

W-28 SCU18-W-23 HDO5A Greenhill PS Upgrades 0 to 5 years

W-30 B7-W-23 Binbrook Trunk Feedermain — Fletcher’s 0 to 5 years
Rd. & Cemetery Road from Hydro
Corridor to HD019

A schematic of the existing water distribution system for the Hamilton Mountain and Upper Stoney Creek

area including the above-mentioned projects is provided on Figure 3.2.

3.1




Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan
Water Supply and Distribution
April 28, 2026

3.2.1 Water System Design Requirements

Servicing of the Study Area will require extension of the adjacent existing local water distribution system
to and throughout the Area as anticipated in the Master Plan. A hydraulic analysis for the Study Area was
undertaken using the City of Hamilton’s water distribution system model, as provided by the City and
documented in the City of Hamilton WaterCAD Model User Guide Final Report (dated November 11,
2025).

3.2.11 Design Criteria

The Average Day Demand (“ADD”), Maximum Day Demand (“MDD”) Peak Hour Demand (“PHD”) and
Fire Flow Demand are calculated based on the City of Hamilton Comprehensive Development Guidelines
and Financial Policies Manual’, 2019 and the City of Hamilton Watermain Design Criteria, 2024. The
City’s 2019 manual indicates that Domestic and Fire Flow Demand design flows shall meet the intent of
the latest edition of the “Ontario Ministry of the Environment, Conservation and Parks (MECP), Guidelines
for the Design of Water Distribution Systems”. Fire flows are to be determined in accordance with the
latest edition of the Fire Underwriters Survey (“FUS”).

The maximum operating pressure of the distribution system piping shall not exceed 700 KPa. The
distribution system shall be sized to meet the greater of the Peak Hour Demand (“PHD”) or the Maximum
Day Demand (“MDD”) plus Fire Flow (“FF”), whichever is greater, and the pressure in the system shall not
drop below 140 Kpa at any time.

Water distribution system design parameters for the Study Area are summarized in Table 3.2.
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Table 3.2. Study Area Water System Design Parameters

Parameter Value Reference

Study Area Population (2051) Planning Justification Report,

Residential 64,392 Bousfields Inc.
Employment 5,975
Total equivalent population 70,367

Average Day Demand (ADD) City — Southeast Mountain

Residential 360 L/cap/day Water Servicing Strategy
Employment 260 L/emp/day

MDD City — Southeast Mountain
Residential 1.9 x ADD Water Servicing Strategy
Employment 1.9 x ADD

PHD City — Southeast Mountain
Residential 3.0 x ADD Water Servicing Strategy
Employment 3.0 x ADD

FF 250 L/s City — Southeast Mountain

Water Servicing Strategy

3.2.1.2  System Pressure Requirements

Although not explicitly stated in the City of Hamilton’s watermain design guidelines, normal operating
pressures were assessed with reference to the Ontario Ministry of the Environment (“MECP”) Design
Guidelines for Drinking-Water Systems. In accordance with these guidelines, typical operating pressures
within the distribution system should generally range between 350 and 480 kPa (50 to 70 psi) and should
not fall below 275 kPa (40 psi). Maximum system pressures should not exceed 700 kPa (100 psi) to avoid
potential damage to household plumbing and appurtenances. Furthermore, minimum system pressures of
140 kPa (20 psi) at ground level are to be maintained throughout the distribution network under maximum
day plus fire flow (MDD+FF) conditions.

The Ontario Building code requires individual pressure regulating valves within buildings if pressures are
above 80 psi (550 kPa).

3.2.1.3  System Velocity Requirements

As outlined in Section WM2.3.1 of the City’s Guidelines, the design velocity for distribution mains under
PHD conditions should not exceed 2.0 m/s, while the allowable velocity during fire flow conditions may
reach up to 3.0 m/s.
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3.2.2 Hydraulic Analysis

3.2.2.1  Water Demands

Water demands for the Study Area were calculated for both the development scenarios currently under
consideration. The population projections, and associated water demands are summarized in Table 3.3

as follows.

Table 3.3. Estimated Water Demands

Parameter 2031 2041 2051
Population 21,464 42,928 64,392
Employment Jobs 1,992 3,983 5,975
Total Population 23,456 46,911 70,367

Total ADD (I/s) 95 191 286

Total MDD (I/s) 181 363 544

The demand projections were assessed for the City’s 2051 planning horizon. To facilitate evaluation of
the Study Area within the context of the City of Hamilton’s existing water distribution system and PD 7,
the incremental 2051 water demands associated with the Study Area were incorporated into the City’s
hydraulic model. These incremental demands represent the difference between the calculated Study Area
demands and the 2051 PD 7 demands currently included in the City’s model. More details on the City’s
model are provided in Section 3.2.2.2.

The Study Area Lands demands were then evenly distributed across all model nodes located within the
Study Area. This approach provides a reasonable representation of spatial water demands distribution for
the purposes of a master servicing level assessment.

3.2.2.2 Hydraulic Model Development & Assumptions

The City of Hamilton’s water distribution system model includes existing conditions (2021), as well as
future planning horizons, namely 2031, 2041, and 2051. Based on Stantec’s review of the model, with a
focus on infrastructure within PD 7, the future scenarios include infrastructure upgrades previously
identified through various servicing and planning studies and included in the City’s DC Background
Studies. In particular, the 2013 Hamilton Southeast Mountain Water Servicing Strategy identified several
projects required to service growth within PD 7. These projects have been reflected in the City’s DC
Background Studies since 2013 and are summarized in Table 3.5. Additional watermain upgrade projects
within or servicing PD 7, also included in the City’s DC program, are not listed herein. All the upgrade
projects are assumed to be implemented before the 2051 planning horizon.
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Table 3.4. Planned Water Infrastructure Improvements for PD 7

. o Project | DC Background .
Project Description No. Report ID No. Project Status
HDRO7 Highland Reservoir Expansion W-11 SCU7-W-23 >6 Years
New PD7 PS HDO7A — Upper Centennial . W
Parkway & Regional Road 20 W-21 SCU21-W-23 >6 Years
. 0 to 5 years Design
PD7 Elevated Tank — 420 Trinity Church Road W-23 HM28-W-23 Tender Awarded

In addition to the future infrastructure already represented in the City’s model, several assumptions were
adopted in the development of future hydraulic model scenarios regarding major infrastructure. These
assumptions are detailed below.

Future PD 7 Elevated Tank: A water level of 252 m was assumed for the future elevated storage
tank, consistent with the low water level target used in the received model under 2051 conditions.
This assumed level is lower than the existing operating hydraulic grade line (“HGL”) for PD 7 and
therefore represents a conservative assumption. The adequacy of the future storage capacities
associated with the projected growth remains to be validated.

Future PD 7 Pumping Station HDO7A: Pumps at future pumping station were assumed to have
hydraulic characteristics similar to those of the existing pumps at PS HDO7. The adequacy of the
future pumping capacities associated with the projected growth remains to be validated.

Additional assumptions were applied in representing the internal water distribution system within the
Study Area, as described below.

Model Node Elevations: Model node elevations were assigned based on the latest available CAD
drawing, accounting for preliminary road grading through the development lands.

Model Pipe Locations: Proposed watermains were added to the model following the alignment of
the planned collector road network within the Study Area. Watermain sizing along local roads was
not considered as part of this master servicing—level analysis.

Model Pipe Roughness: Hazen-Williams C-factors for new watermains were assigned in
accordance with the MECP’s Design Guidelines for Drinking-Water Systems. A C-Factor
coefficient of 120 was used for new watermains ranging from 300 to 600 mm in diameter.

Watermain Sizing: Watermains within the Study Area were sized to satisfy the following
governing criteria. It should be noted that the proposed watermain sizes should be reviewed and
updated as part of subsequent stages of assessment and design.

o 2051 MDD

0 A required fire flow of 250 I/s, and
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0 A maximum allowable velocity of 3.0 m/s under MDD+FF conditions, in accordance with
the City of Hamilton Watermain Design Guidelines.

3.2.2.3 Proposed Watermain Layout

A conceptual potable water distribution network has been developed to service the Study Area lands. The
proposed network, illustrated on Figure 3.3, is comprised of 400 mm diameter watermains, which forms
the primary backbone of the system, supplemented by 300 mm diameter watermains to provide internal
distribution and system looping. Additional internal looping will be provided by watermains along local
roads, but those are not considered at this master servicing level stage of work.

The proposed watermain network represents a conceptual layout developed based on the assumed
Study Area population, and available information at the time of preparation of this WWSMP. As such, the
proposed watermain sizes should be reviewed and refined as part of subsequent planning and design
phases. Updates may be required to reflect refinements to road alignments, land use plans, population
projections, and servicing strategies (phasing).
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4  Wastewater System

The Study Area is located within the sewershed tributary to the Woodward Avenue Wastewater
Treatment Plan (“WWTP”) on Woodward Avenue in the City of Hamilton. The Woodward Avenue WWTP
discharges its treated effluent into Red Hill Creek, which flows directly into Hamilton Harbor.

The following section identifies the existing trunk sanitary sewers located immediately adjacent to the
Study Area and proposed wastewater infrastructure required to service the Study Area.

4.1 Existing Conditions

The Upper Centennial Parkway Trunk Sewer constructed within the road allowances of Regional Road 56
and Upper Centennial Parkway from Golf Club Road North to King Steet, was identified as required
wastewater infrastructure in the 2006 Master Plan to support growth of the Study Area, Binbrook, and a
portion of the Airport Employment Growth District (‘“AEGD”). The trunk sewer is an 1800 mm diameter
pipe constructed at depth with various access shafts along its length where connections for future sewers
to service the Study Area may connect. The Trunk Sewer currently discharges to the existing 600 mm
diameter sanitary sewer along King Street, which currently has a theoretical ‘spare’ capacity of
approximately 100 I/s. As constructed, the depth of the trunk sewer is anticipated to be sufficient to
accommodate the wastewater servicing of the majority of the Study Area via a system of local gravity
sewers.

The Dickenson Road Trunk Sanitary Sewer extending west to east from Upper James Street to Regional
Road 56 is required to support growth beyond the City’s existing Urban Boundary, which includes the
Study Area. The City awarded construction of this project in/around October 2022 with an expected
completion date infaround Summer 2027. The Dickenson Road Trunk Sanitary Sewer section through the
Study Area is located within the Golf Club Road right of way between Trinity Church Road and outlets into
the Upper Centennial Parkway Trunk at Regional Road 56. This section of the trunk sewer is a 1500 mm
diameter pipe constructed at depth with various access shafts along its length which may accommodate
for future sanitary sewer connections servicing the Study Area. When designed and constructed the
depth of the trunk sewer is anticipated to service a portion of the Study Area via a system of local gravity
sewers.

Depending on the final development plans for the Study Area, the connection points to the Upper
Centennial Parkway and Dickenson Road Trunk Sewers will be confirmed, as well as if all the land can
drain by gravity to the trunks. If not, specific areas within the Study Area may require a sewage pumping
station(s).

A preliminary sanitary sewer design sheet entitled, “City of Hamilton — AEGD Sanitary Sewer Flow
Calculation — Future Dickenson Rd and Centennial Parkway Trunk Sewer”, dated revision November 21,
2023, was provided by the City for information purposes as to the estimated wastewater design flows
used in the design of the Dickenson Road and Upper Centennial Parkway Trunk Sanitary Sewers. A copy
of the preliminary design sheet is included in Appendix B. Based on the information provided on the
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design sheet, approximately 413 ha and a combined residential and employment population of 28,160
persons within the Study Area were included in the design flows tributary to the Dickenson Road Trunk
Sewer. An additional approximate 555 ha and a combined residential and employment population of
45,162 persons within the Study Area were included in the design flows tributary to the Upper Centennial
Parkway Trunk Sewer. A total of approximately 968 ha and combined residential and employment
population of 73,322 persons within the Study Area were included for in the design of the Upper
Centennial Parkway Trunk Sanitary Sewer tributary to the downstream sanitary sewer system at
Centennial Parkway and King Street. The total wastewater design flow within the Upper Centennial
Parkway Trunk Sanitary Sewer at the King Street outlet sewer was estimated to be 3,592 I/s including an
infiltration factor of 0.4 I/s/ha for the catchment.

Excluding the wastewater design flows from the Study Area, the estimated wastewater design flow within
the Upper Centennial Parkway Trunk Sanitary Sewer at the King Street outlet sewer would be in the order
of 2,594 I/s. Based on the “As Constructed” drawings for the Upper Centennial Parkway Trunk Sanitary
Sewer from Golf Club Road to Green Mountain Road, an 1800 mm diameter concrete sewer pipe at 0.1%
grade has an estimated capacity of 3,635 I/s.

4.1.1 Existing Wastewater Treatment

The Study Area is located within the sewershed tributary to the Woodward Avenue WWTP on Woodard
Avenue in the City of Hamilton, which treats wastewater flows from most of the City of Hamilton. The
Woodward Avenue WWTP currently treats an average daily flow of 306 MLD and has an average rated
capacity of 409 MLD. A Phase 2 expansion to the WWTP is planned that will increase the average rated
capacity to 500 MLD. Phase 2 expansion is currently in the design phase with construction expected to
be completed in approximately 5-6 years. The Woodward Avenue WWTP discharges its treated effluent
into Red Hill Creek, which flows directly into Hamilton Harbor.

4.2 Proposed Sanitary Servicing

As mentioned in Section 1.0, the Study Area has been included in the City’s municipal servicing
strategies for urban growth since 2006. Table 4.1 below summarizes the proposed planned wastewater
infrastructure projects required to service the Study Area, as outlined in the 2023/2024 City of Hamilton
Development Charges Background Study and 2006 City of Hamilton Water and Wastewater Master Plan,
Class Environmental Assessment Report documentation. Figure 4.1 illustrates the locations of the trunk
sanitary sewers and corresponding DC Project ID information.
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Table 4.1 — City of Hamilton Wastewater Projects Required to Service the Study Area

Figure 4.1 DC Project Description Project Status
Project No. Background
Report ID No.
1 HM20-S-23 1200 to 1500 mm diameter Dickenson Under Construction —
Road Trunk Sewer Upper James St. to Anticipated Completion
Regional Road 56 Summer 2027
2 SCL11-S-23 1500 mm diameter Lower Centennial 0to 5 Years

Parkway Trunk Sewer King St. to the
Woodward Ave. WWTP

2a WW-33 Battlefield Tunk Sewer Upgrades King No timeline identified
Street to South Service Road

3 SCU12-S-09 Upper Centennial Parkway Trunk Sewer | Completed
Swayze Road to King Street

3 SCU15--S-09 | Upper Centennial Parkway Trunk Sewer | Completed
Golf Club Road to Swayze Road

The future Lower Centennial Parkway Trunk Sewer is proposed to convey wastewater flows from the
Upper Centennial Parkway Trunk Sanitary Sewer at King Street, northward to the Woodward Avenue
WWTP, and alleviate the capacity restrictions within the existing King Street sewer.

Upgrades to the existing Battlefield Trunk Sewer are also under review by the City to alleviate current
capacity constraints within the sanitary sewer system downstream of the King Street sewer. This project
is identified in the 2006 Master Plan, but no funding budget has

been carried forward in the DC Background studies.

4.2.1 Wastewater System Design Requirements

Wastewater servicing of the Study Area will require construction of a system of local and sub-trunk
sanitary sewers to convey flows to the Dickenson Road and Upper Centennial Parkway Trunk Sewers. A
hydraulic analysis for the sanitary sewers proposed within the Study Area was undertaken using the City
of Hamilton’s standard sanitary sewer design sheet methodology for gravity sewer systems.

The design of the internal sanitary sewer system for the Study Area will meet the intent of the current City
of Hamilton, and the MECP, Design Guidelines. Design parameters are summarized in Table 4.2 below.
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Table 4.2 — Sanitary Sewer System Design Parameters

Design Parameter Value Unit

Study Area Population (2051)

Residential 64,392

Employment 5,975

Total equivalent population 70,367

Average Domestic Flow 360 l/cap/day

Peaking Factor 2to 5 | Babbit Formula M=5/P%2 (P = population in thousands)

Infiltration Rate 0.4 I/'s’/ha where weeping tiles of dwellings are designed to
drain by gravity

0.6 I/'s/ha where weeping tiles of dwellings are designed to

drain by sump pump

Minimum Sewer Size 250 mm diameter for residential

(Industrial) 375 mm diameter for Industrial or Commercial

Minimum Flow Velocity 0.75 m/s

Maximum Flow Velocity 2.75 m/s

Minimum Sewer Cover Depth 2.75 m

Maximum Manhole Spacing 120 m

Maximum Pipe Flow Design 75% For pipe diameter less than or equal to 450 mm diameter.

Capacity 60% For pipe diameter greater than 450 mm diameter

4.2.2 Proposed Sanitary Sewer Layout

Figure 4.2 illustrates a preliminary conceptual sanitary sewer system design for the Study Area based on
the Secondary Plan prepared by Bousfields Inc. Development Block areas and population numbers are
illustrated on the figure as well as the location of the existing and proposed conceptual sanitary sewer
system for the Study Area. Sanitary sewer pipe sizes and grades have been calculated for the internal
sub-trunk sewer system based on the City’s design criteria and are illustrated in the Sanitary Sewer
Design Sheets provided in Appendix B. The sanitary sewer layout and sizing is based on the following:

e Sanitary sewers shown on the Conceptual Wastewater Servicing Plan consist of sub-trunk
sewers located on the collector road network identified on the Elfrida Secondary Plan. Additional
local sanitary sewers on the local road network within the Study Area will be required to service
the development lands. The local sanitary sewer network is to be determined at the detailed
engineering design stage in support of the subdivision and/or site plan stage of development,
including connection to the sanitary sub-trunk sewer network.
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e Sub-trunk sewer sizing is based on the Study Area population estimates outlined in Table 4.2. An
infiltration allowance of 0.4 I/s/hectare was also used, consistent with the value used in the City of
Hamilton — AEGD Sanitary Sewer Flow Calculation — Future Dickenson Rd and Centennial
Parkway Trunk Sewer.

e All sub-trunk sewers are designed at 0.5% grade. Final sub-trunk sewer design is to be
determined at the detailed engineering design stage in support of the subdivision and/or site plan
stage of development.

e Minimum sewer cover is approximately 2.75 m.

e The majority of the Study Area can drain by gravity to the Dickenson Road or the Upper
Centennial Parkway Sanitary Trunk Sewer.

e Approximately 27.53 ha of lower lying area at the northwest corner of the Study Area, is
preliminary designed to drain via a new 375 mm diameter sanitary sewer on Trinity Church Road
northward to connect to the existing 750 mm diameter sanitary sewer at the intersection of Rymal
Road. The existing 250 mm and 300 mm diameter local sanitary sewers on Trinity Church Road
north of the Study Area are undersized to accommodate the anticipated Study Area sanitary
design flows based on the Study Area population estimates. Confirmation of the actual
development design flows and sizing of the outlet sewers required on Trinity Church Road will be
determined at the detailed engineering design stage in support of the subdivision and/or site plan
stage of development.

e Areas shown on the Conceptual Wastewater Servicing Plan as “Low-lying Lands to Consider
Servicing by Pumping Station to Reduce Downstream Sewer Depths” may be serviced via a deep
gravity sewer system of local and sub-trunk sewers tributary to the Upper Centennial Parkway
Trunk Sewer. Depths of the sewers are anticipated to range between 2.75 m and 20 m deep.
Alternatively, the area may be serviced by a system of shallower local gravity sanitary sewers
draining to an area pumping station which in turn will pump the area flows to an adjacent
shallower gravity sewer system tributary to the Upper Centennial Parkway Trunk Sewer.
Depending on the final development plans within the areas shown on the Conceptual Wastewater
Servicing Plan as “Lands to be Serviced by Pumping Station to Reduce Downstream Sewer
Depths”, consideration of an area sewage PS is to be determined at the detailed engineering
design stage in support of the subdivision and/or site plan stage of development.

e Typical anticipated sub-trunk sewer depth ranges from 3 m to 18 m depth.

e Local sewer depth of cover is not confirmed.

o The proposed sanitary sewer network represents a conceptual layout based on the assumed
Study Area population, and available information at the time of preparation of this WWSMP.

4.2.3 Existing Trunk Sanitary Sewer Capacity Analysis

The following sections below provide calculations to confirm the available capacity in the Dickenson Road
and Upper Centennial Parkway Trunk Sanitary Sewers based on the following Documents included in
Appendix B.
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1. City of Hamilton — AEGD Sanitary Sewer Flow Calculation — Future Dickenson Rd and
Centennial Parkway Trunk Sewer, dated revision November 21, 2023
2. Stantec’s Elfrida - WWSMP Local Sanitary Sewer Design Sheets
4.2.3.1 Dickenson Road Trunk Sanitary Sewer

Table 4.3 — Dickenson Road Trunk Sewer Available Capacity

Description Flow (I/s) Source
Document
Full flow capacity of Trunk Sewer- Nodes C to D — 1500mm 2,738 1

diameter sewer at 0.15%

Wastewater flow in Trunk Sewer — Nodes C to D excluding the 2,154 1
Study Area Lands

Difference 584
(Available capacity in the trunk excluding the Study Area)
Total Study Area wastewater flow to Trunk Sewer 210 ”

Nodes Cto D (Area =211.91 ha)

Based on the results in Table 4.3 above, there is sufficient capacity in the Dickenson Trunk Sanitary
Sewer to accommodate the Study Area Lands proposed to drain to the trunk sewer as shown on Figure
4.2.

4.2.3.2 Upper Centennial Parkway Trunk Sanitary Sewer

Table 4.4 — Upper Centennial Parkway Trunk Sewer Available Capacity

Description Flow (I/s) Source
Document
Full flow capacity of Trunk Sewer- Nodes D to Mud Street — 3,635 1

1800mm diameter sewer at 0.10%

Wastewater flow in Trunk Sewer — Nodes D to Mud Street 2,433 1
excluding the Study Area Lands

Difference 1202

(Available capacity in the trunk excluding the Study Area) ’

Total Study Area wastewater flow to Trunk Sewer 957 5

Nodes D to Mud Street (Area = 967.79 ha)
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Based on the results in Table 4.4 above, there is sufficient capacity in the Upper Centennial Parkway
Trunk Sanitary Sewer to accommodate the proposed Study Area growth plus an additional 245 I/s of
reserve capacity for the Study Area Lands proposed to drain to the trunk sewer as shown on Figure 4.2.
The reserve capacity could accommodate an additional development population of approximately 29,400
(residential + employment) over and above the proposed Study Area population of 68,424(residential +
employment) proposed to be directed to the existing trunk sewer.

Assuming no change to density and full buildout of the external lands upstream of the Study Area and
tributary to the existing Upper Centennial Parkway Trunk Sanitary as outlined in the City of Hamilton
AEGD Sanitary Sewer Flow Calculation, the existing 1800mm diameter sewer has capacity for an
equivalent population of 97,832 and area of 967.8 ha contributing from the Study Area.
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5 Stormwater Management and Drainage Design

5.1 Existing Conditions

Existing conditions land use, site topography, drainage and soil conditions are described in Sections
1.2.1, 2.1 and 2.2 of this report.

The ECBG retained GeoProcess Research Associates Inc, Palmer Environmental Consulting Group,
Landtek Limited and Stantec to prepare a Subwatershed Plan (“SWP”) to support the Elfrida Secondary
Plan planning process. The Elfrida SWP includes characterization of the existing natural environmental
conditions, which include terrestrial ecology, aquatic ecology, fluvial geomorphology, surface water and
hydrogeology of the Study Area. Based on the SWP, preliminary constraints to development including
protection and mitigations measures were developed and incorporated into the current Elfrida Secondary
Plan including the location and rough sizing of stormwater management facilities.

Refinement of the preliminary constraint mapping including assessment of potential development
impacts, a master storm servicing strategy for lands within the Study Area, and the definition of
environmental monitoring requirements and responsibilities are outlined in Phase 2 of the Elfida SWP.

Phase 3 of the SWP includes identifying roles, responsibilities, and funding expectations for implementing
the recommendations made as part of the Phase 1 and Phase 2 deliverables. Contingency plans to
address enhancement and/or mitigation actions that fail to meet the goals and objectives of the SWP are
also defined. Requirements for future planning and engineering submissions for subsequent stages of the
development process are to be identified.

5.2 Proposed Conditions

As mentioned in the previous section, preliminary constraints to development, including protection and
mitigations measures, were developed and incorporated into the current Elfrida Secondary Plan including
the location and rough sizing of stormwater management facilities. A Conceptual Storm Drainage Area
Plan illustrated on Figure 5.1 was developed from the Elfrida Secondary Plan land use and the
Conceptual Grading Plans developed for the Study Area. Approximate SWM pond block sizes, location
and top of pond elevations are also indicated on Figure 5.1 as well as the tributary drainage area to each
of the proposed SWM facilities.

5.2.1 Storm Drainage System

The Subject Area is to be serviced with a system of gravity storm sewers designed to accommodate the
minor (5-year design storm) storm flows and overland flow routes designed to convey the major (in
excess of the 5-year design storm) storm flows up to and including the 100-year design storm. Major
system drainage will be conveyed overland from each development block to the future municipal road
right-of-way, which will convey drainage overland within the right-of-way to the associated SWM facility.
Both the minor and major system flows will be conveyed to outlet to the associated drainage area SWM
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facility. Figure 5.1 illustrates the major and minor storm system drainage flow direction tributary to each of
the proposed SWM facilities and follows the proposed grading of the collector road network. Overland
flow directions shown mid block will be incorporated into the local road network and/or drainage
easements within the final development plans for each land holding.

5.2.2 SWM Criteria

The proposed development of the Study Area is subject to NPCA, HCA and City of Hamilton SWM
policies. These SWM criteria include:

e Quantity Control:
o0  Control post-development flows to pre-development levels for 2, 5, 25, and 100-year events.

o Different design storm distributions and durations to be assessed to determine the lowest
pre-development and highest post-development peak flows. At minimum 3-hour Chicago,
12-hour AES, 24-hour SCS distributions should be considered.

0 The SWM plan should assess the capacity of the receiving system.

0  Major flow route should be designed for the Regulatory flow (100-year or Regional storm
event).

e Quality Control:

o Normal (70% TSS removal) level of treatment is required.

0 Enhanced level of treatment is required for Type 1 or Critical Fish habitat.
e Erosion Control:

0 Retain 25 mm, 4-hour Chicago design storm for over a 24-hour period.
o Water Balance:

o0  All efforts should be made to match pre and post-development infiltration volumes in order to
maintain groundwater recharge.

0 Untreated stormwater shall be prevented from being directly infiltrated.
e Erosion and Sediment Control (ESC) Plan:

o0 ESC plan should be prepared to demonstrate that the water quality and fish habitat are not
impacted by sediment from the property during or following site construction.

5.2.3 Stormwater Management Plan

The SWM Plan for the Study Area, will meet the applicable SWM criteria for the Study Area including the
following:

Quantity Control of the Study Area site will be provided by end-of-pipe SWM facilities, e.g. wet ponds.
The proposed wet ponds will be sized to provide peak flow control, quality control, and erosion control.
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The proposed wet ponds will discharge to the existing tributaries to Hannon Creek, Twenty Mile Creek,
Sinkhole Creek and Stoney Creek.

Quality Control of the Study Area will be provided by the proposed wet ponds, which will be sized to
provide either normal or enhanced level of controls, depending on the watercourse classifications.

Erosion Control of the Study Area will be provided by the proposed wet ponds, which will be sized to
provide extended detention to meet erosion control targets.
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6  Cost Sharing

The proposed infrastructure required to service the Study Area benefits multiple landowners. This
infrastructure, generally referred to as ‘Community Services’, includes, but is not limited to, trunk storm
sewers, trunk sanitary sewers, sanitary pumping stations, watermains, collector roads, SWM ponds, and
Natural Heritage Systems (“NHS”). It is our understanding that the ECBG have formed a cost sharing
group and have appointed a cost sharing engineer and Trustee to develop a cost sharing agreement
(“CSA”) with supporting cost schedules to outline equitable allocation of costs to benefitting landowners
for Community Services. Appendix C — Figure 1.4.1 illustrates the current Participating, Cooperating,
and Non-participating landowners within the ECBG. This figure is subject to change should additional
landowners choose to join the ECBG and participate in the proposed Secondary Planning process
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7 Phasing

The WWSMP has been prepared to provide the City with a proposed plan for the water and wastewater
servicing of the Elfrida Secondary Plan. The primary objective of the analysis is the provision of servicing
across the entire secondary plan area that aligns with the respective Secondary Plan’s planning horizon
to 2051. As such, the WWSMP assumes the full buildout of the Study Area.

Development phasing is to consider the logical progression of existing supporting infrastructure (storm
sewers, sanitary sewers, watermains and utilities), as well as stormwater management requirements and
the road network system that will need to be advanced from the existing facilities to the north and west of
the Study Area.

Development of the individual development blocks will follow the requirements of the Secondary Plan
planning process for the Study Area and be established through the Draft Plan of Subdivision and Site
Plan process, which may occur concurrently or independently of each other.
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8  Summary

This WWSMP has been prepared in support of the Elfrida Secondary Plan located in the City of Hamilton
(“City”). The Elfrida Secondary Plan is being prepared in support of a request by the ECBG for an
expansion of the City’s Urban Boundary to include the Elfida Secondary Plan Lands (“Study Area”)

The Study Area will be developed with full municipal services including water, sanitary sewers, storm
sewers, stormwater management, utilities (electricity, telecommunications and natural gas) and road
works. The servicing strategies presented in this WWSMP are consistent with the development
guidelines, design and construction drawings, standards and specifications of the City, MECP, NPCA,
HCA and utility providers, as required.

General

e The existing land use of the Study Area is comprised predominantly of agricultural fields and
residential land uses with some fragmented commercial and industrial uses. The Hamilton South
Trunk Hydro Corridor traverses the northern limit of the Study Area from west to east between
Trinity Church Road and Regional Road 56 and continues eastward through the Study Area lands
south of Regional Road 20 between Regional Road 56 and Hendershot Road.

e Proposed future land uses within the Study are consistent with the historical planning documents
for the area as documented in the City’s 2006 GRIDS and Master Plan, which anticipated the
Study Area to develop primarily for community use as residential, and supporting uses such as
retail, schools, parks and community facilities.

Conceptual Grading

e The Study Area traverses the watersheds of Stoney Creek and Hannon Creek drain northward
towards Lake Ontario and are under the jurisdiction of the HCA. The watersheds of Twenty Mile
Creek and Sinkhole Creek drain southwesterly and are under the jurisdiction of the NPCA.

e The existing topography is generally flat with shallow watercourses and drainage systems.

e Preliminary proposed grades and elevations are designed to maintain the existing drainage
patterns and provide overland flow to proposed stormwater management pond blocks. The
preliminary earthworks calculation for the Study Area results in a net deficit of earth material
requiring the import of fill.

Water Supply and Distribution

e The water supply and distribution network of the Study Area will require extension of the adjacent
existing and planned water distribution system (including external proposed storage volume and
pumps) to and throughout the Study Area.

e A conceptual water distribution network has been developed to service the Study Area lands
comprised of 400 mm diameter watermains, forming the primary backbone of the system,
supplemented by 300 mm diameter watermains to provide internal distribution and system
looping. As noted in Section 3, the proposed internal watermain sizing meets the City
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requirements as it relates to meeting the 2051 MDD, required fire flows, and maximum allowable
velocity of 3 m/s under the MDD+FF conditions.

Additional internal looping will be provided by watermains along local roads to be determined
during the detailed design process undertaken in support of future Plan of Subdivision and Site
Plan applications.

Wastewater System

The majority of the Study Area can be serviced by a system of sub-trunk gravity sanitary sewers
ranging in size between 375 mm to 600 mm diameter and depth between 2.75 m and 20 m.

The sub-trunk sewer system is designed to outlet to the future Dickenson Road and the existing
Upper Centennial Parkway Sanitary Trunk Sewers. The Dickenson Road Sanitary Trunk Sewer is
anticipated to be commissioned by Summer 2027.

The future Lower Centennial Parkway Trunk Sewer is proposed to convey wastewater flows from
the Upper Centennial Parkway Trunk Sanitary Sewer at King Street, northward to the Woodward
Avenue WWTP, and alleviate the capacity restrictions within the existing King Street sewer.

There is sufficient capacity in the Dickenson Trunk Sanitary Sewer to accommodate the Study
Area Lands proposed to drain to the trunk sewer.

There is sufficient capacity in the Upper Centennial Parkway Trunk Sanitary Sewer to
accommodate the Study Area Lands proposed to drain to the trunk sewer plus an additional 245
I/s of reserve capacity.

Stormwater Management and Drainage Design

Quantity Control, Quality Control and Erosion Control of the Study Area post development
stormwater flows will be provided by end-of-pipe SWM facilities, e.g. wet ponds.

The proposed wet ponds will be sized to provide peak flow control, quality control, and erosion
control.

The proposed wet ponds will discharge to the existing tributaries to Hannon Creek, Twenty Mile
Creek, Sinkhole Creek and Stoney Creek.

The Subject Area is to be serviced with a system of gravity storm sewers designed to
accommodate the minor storm flows, and overland flow routes designed to convey the major
storm flows to the associated SWM facilities.

Cost Sharing

The ECBG have formed a cost sharing group and have appointed a cost sharing engineer and
Trustee to develop a cost sharing agreement (“CSA”) with supporting cost schedules to outline
equitable allocation of costs to benefitting landowners for Community Services.
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[PROJECT NO;
DATE:

Revised to Include Centennial TSZs
[Revised Area & Population

Assumptions

718039/ 717010
v-19

Jul-20
21-Nov-23

1 Residential and

2 Peak Extraneous Flow: 0.4 Lisha - applicable to net developable area

3 Babbit Peaking factor used for su

5 For TSZs designated "Rural", 60 people+jobsinet developable hectare was assumed.

& Net developable area was calculated on a TSZ by TSZ basis. Most Urban Area TSZs such as 5048 assumed 80% net developable area, Most Rural TSZs accounted for naturalfeatures shapefile received from City Sept 30, 2019
7 Pop/Emp flow was assumed to be assigned to theoretical M along Dickenson Trunk. Tris s a theoretical and simplified manhole allocaton fo calculation of potenia total flo. i

City of Hamilton - AEGD Sanitary Sewer Flow Calculation - Future Dickenson Rd and Centennial Pkwy Trunk Sewer

Guidelines: 360 Licapid

im of equivalent population - does not account for peaking from pumping stations
4 For Traffic Survey Zones (TSZs) al or parially within the Urban Boundary, draft 2051 population and employment was assumed. TSZ projections received from Ciy - May 4, 2022 (Scenariot_AmbitiousDensityAEGDadjust)

Average Day DWF

Peal

k Extraneous Flow

Net Developable Area - Ex Urb Bdry 0.80]

Res 360.00 Licaplday

Emp 36000 Liempiday
040 Usha M=_5/(P/1000)0.2 2sMs5

Tszs refined

User Input Traffic Survey Zone Total Adjusted Cumulative Adjusted
- - or
] Growth AreaID /| Flowinto | Population / Emp % of Total Area ] Area ] Area | Average Day [Total Equiv| Peaking | Peak Ext. | Peak DWF | Peak
Location Traffic Survey Zone | Dickenson Source Sewer (?:: & |7SZ (Area)| POPUlation | Employees | ) | Population | Employees | ) | Population |Employees| o)\ bwE(s) | Pop | Factor (M)| Flow (Us) | (Lis)  |WWF (Uis)
[Area 1 Trafic Survey Zones 5020 Yes GRIDS2 - 2051 Dickenson Trunk 0% | 15% 2% 2817 1186 51 s65 14z 51 ] 3 614 500 57 1 70
[Area 1 Traffic Survey Zones 5027 Yes GRIDS2 - 2051 Dickenson Trunk 0% | a0% 13 2788 475 5 114 1 % 1678 256 7 1ama ass 103 3 135
[Area 1 Traffic Survey Zones 5038 Yes GRIDS2 - 2051 Dickenson Trunk 50% 0% 3,176 176 309 1,588 8 159 1684 1765 416 14 3450 380 166 56 22
[Area 1 Tratfic Survey Zones 5048 Yes GRIDS2 - 2051 Dickenson Trunk 5% 0% 51 a0 577 2 1525 231 1710 3201 eas 21 500 e 250 76 334
[Area 2 Traffic Survey Zones 5020 Yes GRIDS2 - 2051 Dickenson Trunk 0% | 40% 254 2817 1186 178 1972 3719 18867 5263 1026 0 710 3 410 101 511
[Area 3 Traffic Survey Zones 5018 Yes  Calcd-60ppiha Dickenson Trunk 100% | 100% 0 1e228 210 - 628 2m0 1887 21491 129 o7 2338 266 518 250 78
[Area 3 Traffic Survey Zones 5020 Yes GRIDS2 - 2051 Dickenson Trunk 0% 5% 254 2817 1186 25 282 £ 1913 21773 135 9 23685 266 502 262 804
[Area 3 Traffic Survey Zones 5027 Yes GRIDS2 - 2051 Dickenson Trunk 0% | 20% 13 2788 475 o8 1672 o 1981 23448 1451 106 2545 262 580 277 858
[Area 3 Traffic Survey Zones 5042 Yes  Calcd- 60ppiha Dickenson Trunk 60% | 60% 0o s 13 - 4,98 8 1981 28440 153 127 30421 253 614 320 934
Total Fiow at Point A (Area 1 -4) - A8 1981 28440 153 127 30421 253 614 320 934
|Area 5 Traffic Survey Zones 5033 Yes GRIDS2 - 2051 Dickenson Trunk 0% | 30% 6,863 a8 a0 6177 40 118 8157 28870 1651 154 3708 243 661 a5 1,085
[Area 5 Traffic Survey Zones 5040 Yes GRIDS2 - 2051 Dickenson Trunk s0% | 40% 5037 30 220 2519 150 88 10676 20020 1739 165 39696 239 69 3 1002
[Area 6 Traffic Survey Zones 5016 Yes  Calcd-60ppjha Dickenson Trunk 100% | 100% 15222 34760  590| 15222 34760 590 25807 63780 2320 374 80678 203 932 760 1692
ITotal Flow at Point B (Area 1 - 6) B-C 25807 63780 2329 374 soe78 203 932 760 1692
[Area 7 Traffic Survey Zones 5034 Yes GRIDS2 - 2051 Dickenson Trunk 50% | 30% 2,651 1083 145 1,326 517 a3 27223 64297 2373 1 o150 203 949 w7z
[Area 7 Tratfic Survey Zones 5025 Yes GRIDS2 - 2051 Dickenson Trunk 5% | 60% 5789 1775 231 4,342 1381 139 31565 65628 2512 405 7103 200 1008 811 1815
[Area 8 Traffic Survey Zones 5013 Yes  Calcd-60ppiha Dickenson Trunk 100% | 100% 0 20017 334 650 20017 334 2215 85645 2845 491 117860 200| 1138 92 2120
[Area 8 Traffic Survey Zones 5023 Yes GRIDS2 - 2051 Dickenson Trunk 5% | 25% 186 452 220 a7 1,136 57 32261 86780 2903 496 118042 200| 1161 92 215
[Area 9 Traffic Survey Zones 5242 Yes GRIDS2 - 2051 Dickenson Trunk 100% | 100% 7740 1774 187 7740 1774 137 40001 sessa 303 536 128,556 2000 1216 1071 2287
[Area 9 Traffic Survey Zones 5244 Yes GRIDS? - 2051 Dickenson Trunk s0% | a0% 2,071 20 116 1,188 %2 47 41,190 88645 3086 541 12983 200 1234 1082 2316
[Area 10 Traffic Survey Zones GRIDS2-2051 Dickenson Trunk 91,520 147,202
91,520 147,202
GRIDS2 - 2051 91,520 147.202
GRIDS2 - 2051 Centennial Trunk 91,943
Centennial Trunk 92,601
Centennial Trunk 92,678
Centennial Trunk 93,520
Centennial Trunk 95,954
Centennial Trunk 97,500
Centennial Trunk 99,168
Centennial Trunk 101,167
Centennial Trunk 101,167

Total Flow at Point E (Area 1 - 12)

Dev Area: 231 Ha

5027 (1]
Of

POP: 45

Dev Area: 139 Ha

EMP: 88,
Dev Area: 159 Ha
5020 (1
POP: 51
5048 (1) EMP: 563
POP: 26 Dev Area: 142 Ha
EMP: 1,525

5018 (3)
POP:0

MP: 16,228
Dev Area: 270 Ha

5034 (7]
POP: 1,326
EMP: 517

Dev Area: 118 Ha

EMP: 1,331

5243 (10)
POP: 14,492
EMP: 2,874

m

5244 (9)

POP: 1,188

2
Dev Area:

47Ha

5242 (9)
POP: 7,740

5023 (8)
POP: 47
EMP: 1,136

EMP: 1,774
Dev Area: 137 Ha

Dev Area: 57 Ha

Dev Area: 95 Ha

5013 (8]
EMP: 20,017
Dev Area: 334 Ha
5016 (6)
POP: 15,222
EMP: 34,760
5020 (2] "
Pop 178 Dev Area: 590 Ha
EMP: 1,972

5054
POP: 12,365
EMP: 0.

POF
EMP: 1,999
Area: 175 Ha
5026

PO}
EMP: 1,546
Dev Area: 151 Ha

POP: 12,280
EMP: 2,434

5009 5007
POP: 4,942 POP:
EMP: 423 EMP:

1,877
658

PON

EMP: 842
Area: 387 Ha Area;

5002

EMP: 77

1,402

: 386 Ha

NOTES:

1. The calculated flow shown in the table is preliminary only and is
intended to to be used for an approximate estimate of the long term Peak
Wet Weathr Flow potential at point 'E' for confirming sizing of the Lower
Centennial Sewer. This flow does not account for potential diversion of
flows from other locations such as the Twenty Rd SPS Catchment or the
existing Battlefield Trunk Sewer to the new proposed Centennial Sewer.

2.The i pi for these areas are either
from the preliminary 2051 GRIDS 2 Ambitious Density TSZ data or from
an assumed density of 60 pop+jobs/net developable hectare. The No
Urban Boundary Planning Scenario would result in significantly lower flow
at Point E.

3. Areas that are included beyond the urban boundary (Blue Areas) are
intended to represent a theoretical potential urban boundary expansion
that could drain to the Dickenson Trunk Sewer by gravity and/or pumping.

4.The ions assume D idelines Criteria of 360
L/cap/d and 360 L/emp/d along with 0.4 L/s/ha Extraneous Flow.

11/21/2023



ELFRIDA - WWSMP

Local Sanitary Sewer Design Sheet

Cumulative Study Area Tributary to Upper Centennial Trunk Sewer 967.5 ha
Cumulative Study Area Equivalent Population to Upper Centennial Trunk Sewer 68,424  people
Cumulative Study Area Flow to Upper Centennial Trunk Sewer 957 /s
Project Number: 1606 23294 Mannings 'n':  0.013 Max. Capacity (%): 60% [Babbitt Peaking Factor: Q = Design Flow (L/s)
Date: April 2026 Min. Velocity (m/s): 0.75 Infiltration Flow (L/s): 0.40 M= 5/P0'2 q = Avg. Domestic Flow (L/c/d)
Stantec Ltd. Stantec Ltd. Max. Veloctiy m/s): 2.75 Max. Peaking Factor: 5.0 P = Population/1000
City File Number: N/A Min. Pipe Slope (%):  0.50 Min. Peaking Factor: 2.0 Design Flow: 1= Infiltration Flow
Prepared By: Lindsay Chen Avg. Domestic Flow, g (L/c/d): 360 Q= (MqP/86.4) + IA A = Gross Drainage Area (ha)
Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations Capactity Calculations
Location U/S MH D/S MH Drainage | Accum. Units Density | Density Static peak Flow Po Accum. | Peaking Infil. Static Design Total Flow| size Slope Full Full Qa/ac
. Z
Area Area (Area) (Unit) Area P Pop. Factor Flow Flow Flow P Capacity | Velocity
(ha) (ha) "R" (p/ha) | (p/unit) (ha) | (L/ha/s) (p) (p) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%)
Street 1 Al T-A21 27.53 27.53 70.7 1,947 1,947 4.4 11.01 0.00 35.50 46.51 375 0.50 123.98 1.12 38%
Golf Club Road 1 GC-T 6.36 6.36 70.7 450 450 5.0 2.54 0.00 9.38 11.92 300 0.50 68.38 0.97 17%
Street E Bl Cl 54.44 54.44 70.7 3,850 3,850 3.8 21.78 0.00 61.25 83.03 450 0.50 201.60 1.27 41%
Cl D2 80.76 135.20 70.7 5,712 9,562 3.2 54.08 0.00 126.82 180.90 525 0.50 304.10 1.40 59%
D1 D2 70.35 70.35 70.7 4,976 4,976 3.6 28.14 0.00 75.21 103.35 525 0.50 304.10 1.40 34%
Fletcher Road D2 GC-39A 0.00 205.55 70.7 - 14,538 2.9 82.22 0.00 177.32 259.54 600 0.50 434.17 1.54 60%
Street F El UCP-02 73.19 73.19 70.7 5,176 5,176 3.6 29.28 0.00 77.62 106.89 450 0.50 201.60 1.27 53%
Street D (West) F1 G 103.53 103.53 70.7 7,322 7,322 3.4 41.41 0.00 102.44 143.85 525 0.50 304.10 1.40 47%
G1 G2 20.24 20.24 70.7 1,432 1,432 4.7 8.10 0.00 27.77 35.86 300 0.50 68.38 0.97 52%
G2 G 78.74 98.98 70.7 5,569 7,001 3.4 39.59 0.00 98.83 138.42 525 0.50 304.10 1.40 46%
Street D (East) G UCP-03 0.00 202.51 70.7 - 14,323 2.9 81.00 0.00 175.22 256.22 600 0.50 434.17 1.54 59%
11 H1 31.93 31.93 70.7 2,259 2,259 4.2 12.8 0.00 40.0 52.8 375 0.50 124.0 1.1 43%
Golf Club Road H1 UCP-01 58.65 90.58 70.7 4,148 6,407 3.4 36.2 0.00 92.1 128.3 525 0.50 304.1 1.4 42%
Swayze Road 2 UCP-06 22.00 22.00 70.7 1,556 1,556 4.6 8.8 0.00 29.7 38.5 300 0.50 68.4 1.0 56%
J1 L1 23.98 23.98 70.7 1,696 1,696 4.5 9.6 0.00 31.8 41.4 375 0.50 124.0 1.1 33%
Hendershot Road K1 L1 29.45 29.45 70.7 2,083 2,083 4.3 11.8 0.00 37.5 49.3 375 0.50 124.0 1.1 40%
L1 M2 35.53 88.96 70.7 2,513 6,292 3.5 35.6 0.00 90.7 126.3 525 0.50 304.1 1.4 42%
M1 M2 90.46 90.46 70.7 6,398 6,398 3.4 36.2 0.00 92.0 128.1 525 0.50 304.1 1.4 42%
Regional Road 20 M2 UCP-07 0.00 179.42 0.0 - 12,690 3.0 71.8 0.00 159.0 230.8 600 0.50 434.2 1.5 53%
Highland Road N1 UCP-09 48.93 48.93 70.7 3,461 3,461 3.9 19.6 0.00 56.2 75.8 450 0.50 201.6 1.3 38%
Street A 01 UCP-10 27.89 27.89 70.7 1,973 1,973 4.4 11.2 0.00 35.9 47.0 375 0.50 124.0 1.1 38%
2nd Road East P1 Ql 11.08 11.08 70.7 784 784 5.0 4.4 0.00 16.3 20.8 300 0.50 68.4 1.0 30%
Ql R2 3.36 14.44 70.7 238 1,022 5.0 5.78 0.00 21.20 26.98 300 0.50 68.38 0.97 39%
Street 7 R1 R2 44.23 44.23 70.7 3,128 3,128 4.0 17.69 0.00 51.88 69.57 375 0.50 123.98 1.12 56%
R2 S2 0.00 58.67 70.7 - 4,150 3.8 23.47 0.00 65.04 88.51 450 0.50 201.60 1.27 44%
1st Road East S1 S2 52.42 52.42 70.7 3,708 3,708 3.8 20.97 0.00 59.44 80.41 450 0.50 201.60 1.27 40%
Mud Street S2 UCP-11 0.00 111.09 0.0 - 7,858 3.3 44.44 0.00 108.39 152.83 525 0.50 304.10 1.40 50%




ELFRIDA - WWSMP

Local Sanitary Sewer Design Sheet

Cumulative Study Area Tributary to Upper Centennial Trunk Sewer 967.5 ha
Cumulative Study Area Equivalent Population to Upper Centennial Trunk Sewer 68,424  people
Cumulative Study Area Flow to Upper Centennial Trunk Sewer 957 /s
Project Number: 1606 23294 Mannings 'n':  0.013 Max. Capacity (%): 60% [Babbitt Peaking Factor: Q = Design Flow (L/s)
Date: April 2026 Min. Velocity (m/s):  0.75 Infiltration Flow (L/s):  0.40 |M = 5/P0'2 q = Avg. Domestic Flow (L/c/d)
Stantec Ltd. Stantec Ltd. Max. Veloctiy m/s): 2.75 Max. Peaking Factor: 5.0 P = Population/1000
City File Number: N/A Min. Pipe Slope (%):  0.50 Min. Peaking Factor: 2.0 Design Flow: 1= Infiltration Flow
Prepared By: Lindsay Chen Avg. Domestic Flow, g (L/c/d): 360 Q= (MqP/86.4) + IA A = Gross Drainage Area (ha)
Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations Capactity Calculations
Location U/S MH D/S MH Drainage | Accum. Units Density | Density Static peak Flow|  Pop. Accum. | Peaking Infil. Static Design Total Flowl  size Slope Full Full Qa/ac
Area Area (Area) (Unit) Area Pop. Factor Flow Flow Flow Capacity | Velocity
(ha) (ha) "R" (p/ha) | (p/unit) (ha) | (L/ha/s) (p) (p) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%)
Ext. U/S of Trinity Church EXT-8 GC-T 2903.00 | 2903.00 41.0 119,042 | 119,042 2.0 1161.20 0.00 992.02 2153.22 1500 0.15 2737.76 1.55 79%
GC-T GC-39A 0.00 2909.36 0.0 - 119,492 2.0 1163.74 0.00 995.77 2159.51 1500 0.15 2737.76 1.55 79%
Dickenson Trunk to UCP GC-39A UCP-01 0.00 3114.91 0.0 - 134,030 2.0 1245.96 0.00 1116.92 | 2362.88 1500 0.15 2737.76 1.55 86%
Ext. U/S Binbrook EXT-11 UCP-01 429.00 429.00 39.5 16,960 16,960 2.8 171.60 0.00 200.59 372.19 750 0.20 497.87 1.13 75%
Regional Road 56 UCP-01 UCP-02 0.00 3634.49 0.0 - 157,397 2.0 1453.80 0.00 1311.64 | 2765.44 1800 0.10 3634.96 1.43 76%
UCP-02 UCP-03 0.00 3707.68 0.0 - 162,573 2.0 1483.07 0.00 1354.78 | 2837.85 1800 0.10 3634.96 1.43 78%
UCP-03 UCP-04 0.00 3910.19 0.0 - 176,896 2.0 1564.08 0.00 1474.13 | 3038.21 1800 0.10 3634.96 1.43 84%
UCP-04 UCP-05 0.00 3910.19 0.0 - 176,896 2.0 1564.08 0.00 1474.13 | 3038.21 1800 0.10 3634.96 1.43 84%
UCP-05 UCP-06 0.00 3910.19 0.0 - 176,896 2.0 1564.08 0.00 1474.13 | 3038.21 1800 0.10 3634.96 1.43 84%
UCP-06 UCP-07 0.00 3932.19 0.0 - 178,452 2.0 1572.88 0.00 1487.10 | 3059.98 1800 0.10 3634.96 1.43 84%
UCP-07 UCP-08 0.00 4111.61 0.0 - 191,142 2.0 1644.64 0.00 1592.85 | 3237.49 1800 0.10 3634.96 1.43 89%
UCP-08 UCP-09 0.00 4111.61 0.0 0 191142 2.0 1644.64 0.00 1592.85 | 3237.49 1800 0.10 3634.96 1.43 89%
Highland Road UCP-09 UCP-10 0.00 4160.54 0.0 0 194603 2.0 1664.22 0.00 1621.69 | 3285.91 1800 0.10 3634.96 1.43 90%
UCP-10 UCP-11 0.00 4188.43 0.0 0 196576 2.0 1675.37 0.00 1638.13 | 3313.51 1800 0.10 3634.96 1.43 91%
Mud Street UCP-11 UCP-12 0.00 4299.52 0.0 0 204434 2.0 1719.81 0.00 1703.62 | 3423.42 1800 0.10 3634.96 1.43 94%




Water and Wastewater Servicing Master Plan, Elfrida Secondary Plan
Appendix C Land Ownership Mapping

Appendix C Land Ownership Mapping
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With every community, we redefine what's possible.

Stantec is a global leader in sustainable
engineering, architecture, and environmental
consulting. The diverse perspectives of our
partners and interested parties drive us to think
beyond what’s previously been done on critical
issues like climate change, digital transformation,
and future-proofing our cities and infrastructure.
We innovate at the intersection of community,
creativity, and client relationships to advance
communities everywhere, so that together we can
redefine what'’s possible.

Stantec Consulting Ltd.

300-125 Commerce Valley Drive West
Markham ON L3T 7W4

stantec.com




	Revision Record
	Disclaimer
	Acronyms / Abbreviations
	1 Introduction
	1.1 Historical Context of the Secondary Plan Lands
	1.2 Site Description
	1.2.1 Existing Conditions Land Use
	1.2.2 Proposed Conditions Land Use

	1.3 Related Studies

	2 Conceptual Grading and Road Access
	2.1 Existing Site Topography and Land Use
	2.2 Existing Soil Conditions - Geotechnical Information
	2.3 Preliminary Grading Design
	2.3.1 Grading Design Criteria
	2.3.2 Earthworks

	2.4 Roads

	3 Water Supply and Distribution
	3.1 Existing conditions
	3.1.1 Existing Water Supply

	3.2 Proposed Conditions
	3.2.1 Water System Design Requirements
	3.2.1.1 Design Criteria
	3.2.1.2 System Pressure Requirements
	3.2.1.3 System Velocity Requirements

	3.2.2 Hydraulic Analysis
	3.2.2.1 Water Demands
	3.2.2.2 Hydraulic Model Development & Assumptions
	3.2.2.3 Proposed Watermain Layout



	4 Wastewater System
	4.1 Existing Conditions
	4.1.1 Existing Wastewater Treatment

	4.2 Proposed Sanitary Servicing
	4.2.1 Wastewater System Design Requirements
	4.2.2 Proposed Sanitary Sewer Layout
	4.2.3 Existing Trunk Sanitary Sewer Capacity Analysis
	4.2.3.1 Dickenson Road Trunk Sanitary Sewer
	4.2.3.2 Upper Centennial Parkway Trunk Sanitary Sewer



	5 Stormwater Management and Drainage Design
	5.1 Existing Conditions
	5.2 Proposed Conditions
	5.2.1 Storm Drainage System
	5.2.2 SWM Criteria
	5.2.3 Stormwater Management Plan


	6 Cost Sharing
	7 Phasing
	8 Summary
	Appendix A Secondary Plan
	Appendix B Sanitary Sewer Design Sheets
	Appendix C Land Ownership Mapping
	Elfrida Secondary Plan_Land Use Plan(April 23, 2026).pdf
	Sheets and Views
	B1





