JLR No. 32814-000 November 26, 2025
Revision: 03

Prepared for: Prepared by:

TOWNSHIP OF HAMILTON J.L. RICHARDS & ASSOCIATES LIMITED
8285 Majestic Hills Dr. 203-863 Princess Street

Cobourg, ON Kingston, ON

K9A 4J7 K7L 5N4

TEL: 613-544-1424

Phase 1 Report: Final

Township of Hamilton Water Supply Master
Plan

o)
J
J.L.Richards

ENGINEERS - ARCHITECTS - PLANNERS

Value through service and commitment




Phase 1 Report: Final

Table of Contents

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0
9.0
10.0

11.0
12.0

a1 1o o 18 o7 { o o PRSPPI 1
1.1 BaCKOIOUNG ... e e e e e e e e e e e e et eeaeeeaaeaa 1
1.2 Summary of Previous and Ongoing Work............ooooiiiiiiiiiiicceee e, 10
1.3 Class Environmental Assessment and Master Planning..............ccccccciiiiiiinnnnene 11
Phase 1 MethOdOlOgY ........couuiiiiiiii e e e e e e e e e e e e eeeaaes 13
2.1 Project Initiation Meeting and Site VisitS..........cccooeiiiiiiiiiii e, 13
2.2 Compilation and Review of Existing Documentation................ccccccciiiiiiiiinnnnnee. 14
23 Consultation Planning and Contact with Stakeholders...............ccccccciiiiiinnnne. 14
24 Phase 1 REPOI ... .ot e e e e eeaaaes 14
DESIGN BASIS ... e 15
3.1 Existing Serviced ConNECLIONS ..........ccoviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 15
3.2 Growth ProjeCtioNS .......coooi i 15
3.3 HydrogeologiCal REVIEW .........ccoiiiii e e 24
3.4 Natural ENVIFONMENT.........oi i e e e e e eeenees 26
Description of Existing Conditions (Water Supply and Treatment)................................. 30
4.1 Creighton Heights .......cooo oo 30
4.2 1071 o] o o] 1 o 1= TSP 35
4.3 BULEISTIEIA ... e 39
Future Water Demand ... e e eeeeeenaas 39
5.1 Creighton HEIGNES .......uii i 39
5.2 L0710 a] o o] 1 o 1= TP 43
5.3 T 10T 11 o 45
Treated Water STOrage ........ooooiiiiiiii e 45
6.1 Creighton HEIGNES .......iiiiiiiiiiiiiiiiiii e 45
6.2 (@7 0 0] o1 1= T 48
6.3 T 10T 511 o 49
Existing Level of Service Conditions and Linear Infrastructure Model Updates.............. 49
7.1 Hydraulic Water Model — Creighton Heights Water System...........ccccccvvvvvieennee. 49

7.1.1  Water Model CONSLIUCHON .........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiieinneeeeeeeennnnnnnnnes 49

7.1.2 Water Model Demand INPULS ......ccevniiiiiiiii e 50

7.1.3 Water Distribution System Design Criteria and Operating Parameters....51
7.2 Water Distribution System Model Simulation Results .............cc.cooooiiiiie. 51
Summary of Existing Conditions and Constraints ... 53
Problem and Opportunity Statement............ccoooriiiiii e 53
Agency and Stakeholder ConSURAtIoN .............uuuuiiiiiiii e 54
10.1  Notice of Study Commencement.............ooooiiiiiiiiii i 54
10.2 Public Information Consultation...............ouiiiiiiiiii e 54
10.3 Agency/Stakeholder Comments ..o 54
Next Steps and Preliminary List of Alternative Solutions..............cccoiiiiee, 61
[T 71 =1 (o T o SR 62

List of Figures

Figure 1: Township of Hamilton Study Area Location Plan.............cccccoiiiiiiiiiiiieeeeen 3
Figure 2: Creighton Heights Study Area with Key Infrastructure.............ccoccoiiii 4
Figure 3: Creighton Heights Land USe ...........cooiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 5
J.L. Richards & Associates Limited November 26, 2025

JLR No. 32814-000 -i- Revision: 03



Phase 1 Report: Final

Figure 4: Camborne Study Area with Key Infrastructure............ccccccvvvviiiiiiiiiiiiiiiiiiiiiiieeee 6
Figure 5: Camborne Land USE .........ccoi ittt 7
Figure 6: Buttersfield Study Area with Key Infrastructure .............cccccevvviiiiiiiiiiiiiiiiiiiiieeee 8
Figure 7: Buttersfield Land USE............oouiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 9
Figure 8: Creighton Heights Growth Ar€as............ccooiiiiiiiiiiii i 20
Figure 9: Creighton Heights Potential Future Connections............cccccoeoiiiiiiiiiiie e, 21
Figure 10: Camborne Potential Future Connections.............coevviviiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeee 22
Figure 11: Buttersfield Potential Future Connections..............ccoooiiiiiiiiiiiicccce e, 23
Figure 12: Location of Drinking Water Supply Wells at the Creighton Heights Municipal Pump
HOUSE (RDCL, 1996)......cee ittt e e ettt ettt e e e e e e ettt e e e e e e e e e st b e e e e e eeaeeaaaannnnenes 25
Figure 13: Approximate Location of Old Wells with Groundwater Potential .............................. 26
Figure 14: Creighton Heights Natural Environment Constraints ...............cccccccviiiiiiiieeineeiiiiinnn. 27
Figure 15: Camborne Natural Environment Constraints .............cccccoveeiiiiiiiiiiicie e, 28
Figure 16: Buttersfield Natural Environment Constraints ............ccoeevviviiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 29
Figure 17: Creighton Heights Monthly Raw Water Production (2020-2023)........ccccccevrrrviivinnnnn.. 32
Figure 18: Creighton Heights Monthly Treated Water Demand (2020-2023) ............cccoevvvvvnnnnn.. 33
Figure 19: Camborne Monthly Raw Water Production (2020-2023) ..........ccevvveiiiiiiiiiiiiiiieiieeene. 37
Figure 20: Camborne Monthly Treated Water Demand (2020-2023)..........ccovvveeeieiieeieiieeeieeennnn. 38
Figure 21: Creighton Heights 20-Year Projected Water Demand ...............cccccovveeeeeiiiiiiiiiinnnnnnn. 42
Figure 22: Camborne 20-Year Projected Water Demand (2024-2044)...........cccceeeeeeevvveeeinnnnnnnn. 44
Figure 23: Total Required Treated Water Storage...........coevvvveiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 45
List of Tables

Table 1: Township of Hamilton Water Systems Summary of Works ...................cc . 10
Table 2: Existing Serviced Connections and Servicing Population.........................c. 15
Table 3: Creighton Heights Growth Projections — Residential .............cccccooiiiiiiiiiiiiiineeee 17
Table 4: Creighton Heights Areas of No Growth Projections ..............cceeeiiiiiiiiiciiiciiee e 18
Table 5: Creighton Heights Growth Projections — ICl ..., 18
Table 6: Camborne Future Residential Service Connections .............ccccoeeiii, 19
Table 7: Buttersfield Growth Projections — Residential .................ccoc 19
Table 8: Creighton Heights Raw Water Production (2020-2023) ..........ccoeeeeeeiiieiieieeeeeeeeeeeeeee. 31
Table 9: Creighton Heights Treated Water Demand (2020-2023) .........ccceeeeeieieieieeieeeeeeeeeeeee. 32
Table 10: Summary of Reportable Adverse Quality Events (Creighton Heights) ...................... 33
Table 11: Creighton Heights Water System Operational Challenges...............ccccoeeiiiiiie. 34
Table 12: Creighton Heights Service Saddle Failures ................ccooooii 35
Table 13: Camborne Raw Water Production (2020-2023).........ccoooiiiiiiiiiiieeeeeeeeee 36
Table 14: Camborne Treated Water Demand (2020-2023) ........cooooiiiiiiieiiieeeeeeeeeeeeee 37
Table 15: Summary of Reportable Adverse Quality Events (Camborne) ...........cccccooviiiiineenenn. 38
Table 16: Camborne Water System Operational Challenges ............ccccceiiii 39
Table 17: Buttersfield Water System Operational Challenges ..o, 39
Table 18: Creighton Heights Future Water Demands — Low Growth Scenario ...............cccccc..... 40
Table 19: Creighton Heights Future Water Demands — High Growth Scenario ......................... 40
Table 20: Camborne Future Water Demands..........ccoooeiiiiiiiiiiii e a e 43
Table 21: Future Water Storage Requirements — Creighton Heights Low Growth Scenario ......47
Table 22: Camborne Water Treatment Plant Reservoir Volume...............ccco oo 48
Table 23: Future Water Storage Requirements — Camborne............cccccceeeiiiiiiiiieiciciee e 48
J.L. Richards & Associates Limited November 26, 2025

JLR No. 32814-000 -ji- Revision: 03



Phase 1 Report: Final

Table 24: Model Watermain Diameters and C-Factors...........ccooooviiiiiiiiiiiii e 50
Table 25: Water Model Demand INPULS..........oooiiiiiiii e 50
Table 26: Percentage of Junctions within Listed Pressure Ranges during Each Demand Scenario
................................................................................................................................................. 52
Table 27: Percentage of Junctions within Listed Fire Flow Ranges during Maximum Day Demand
................................................................................................................................................. 52
Table 28: Stakeholder and Agency COMMENLS .........oooiiiiiiiiiiiii e 54
List of Appendices

Appendix A Stakeholder Consultation Plan

Appendix B Hydrogeological Review of the Creighton Heights and
Camborne Water Supply Systems — BluMetric 2024

Appendix C  Water Model Results

Appendix D  Notice of Commencement

Appendix E  Stakeholder Responses and Mailing List

J.L. Richards & Associates Limited November 26, 2025
JLR No. 32814-000 -iii- Revision: 03



Phase 1 Report: Final

1.0 Introduction

1.1 Background

The Township of Hamilton (the Township) initiated a Class Environmental Assessment (Class
EA) Master Plan exercise to identify existing conditions, residual capacity in the current system,
and future upgrades to the water supply infrastructure to accommodate future growth in the
Township. This Master Plan is being completed in accordance with the Municipal Engineers
Association (MEA) Class EA Approach 1 master planning process. The objective of this Water
Supply Master Plan is to develop a strategy to accommodate the existing serviced population and
future growth within the Township’s three drinking water serviced areas including Creighton
Heights, Camborne and Buttersfield for the next 20 years that can be implemented in a prioritized
fashion to improve the overall performance and reliability of the water systems.

The Township is located between Rice Lake and Lake Ontario and is bordered by the Municipality
of Port Hope, the Township of Otonabee-South Monaghan, and the Township of
Alnwick/Haldimand. The Township also borders the Town of Cobourg to the south.

The Township’s water supply and distribution system consists of three water systems: Creighton
Heights (three groundwater wells, a water treatment plant and a distribution system), Camborne
(two artesian groundwater wells, a water treatment plant and a distribution system), and
Buttersfield (which is supplied from the Town of Cobourg and operated by Lakefront Utility
Services Inc.). The groundwater wells in Creighton Heights and Camborne are considered to be
not groundwater under the direct influence of surface water (non-GUDI) sources.

The Study Area, as shown in Figure 1, includes the serviced areas of Camborne and Buttersfield
communities within the Township and the entire settlement area of Creighton Heights.

The Creighton Heights drinking water system is operated under the Ministry of Environment,
Conservation and Parks (MECP) Municipal Drinking Water License (MDWL) Number 139-102
and Drinking Water Works Permit (DWWP) Number 139-202. The Creighton Heights drinking
water system is supplied by three ground water wells, TW1, TW6 and TW7. TW6 and TW7 are
primary production wells where only one can operate at a time. The maximum total raw water
taken per day is 979 m®/day and TW1 is a back-up well which has a maximum of 490 m®/day as
per the PTTW. There are several naturally occurring chemicals in the groundwater in the
Township including ammonia, iron, manganese, methane, and organics. The Creighton Heights
water treatment plant consists of chemical feed systems (for potassium permanganate, sodium
hypochlorite, and sodium thiosulphate), two greensand filters, UV units, methane stripper and
high lift pumps. There is also an in-ground two-celled water storage reservoir with a storage
capacity of 1,130 m3. The Creighton Heights distribution system has four pressure zones,
approximately 14 km of watermains, and 78 fire hydrants. There are several dead ends in the
water system. Two of the dead ends, on the southernmost and northernmost ends of the system,
bleed water continuously to maintain chloramine residuals in the system. The continuous bleed
was addressed on the southernmost dead end with the installation of a timed control valve to
reduce waste of water and maintain residuals.

J.L. Richards & Associates Limited November 26, 2025
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In 2015, the water supply to 75 properties that were serviced by the Town of Cobourg was cut off
due to construction of the interchange at Highway 401 and County Road 45. These properties
were not reconnected to Cobourg’s system but were instead added to the Creighton Heights
Water System.

The Camborne drinking water system is operated under the MECP MDWL number 139-103 and
DWWP Number 139-203. This water system is supplied by two artesian wells, 1A and 2A, that
have a rated maximum total per day of 415 m®day. The Camborne water treatment system
consists of chemical feed systems (for sodium hypochlorite, and sodium thiosulphate), greensand
filters, pressure tanks, and high lift pumps. The distribution system includes 2.5 km of watermains
and does not provide fire flow. The site also has a two-cell storage reservoir with a capacity of
206 m3.

The third water system, Buttersfield distribution system is operated under the MECP MWDL
number 139-201, and DWWP number 139-201. The system is serviced by water from the
Cobourg Water Treatment Plant operated by LUSI. The system is serviced by a single 300mm
diameter watermain crossing under Highway 401 from Cobourg. On August 1%, 2018, the
Township signed a 25-year service agreement with the Town of Cobourg to supply water to
Buttersfield.

J.L. Richards & Associates Limited (JLR) was retained by the Township to assist in the
preparation of the Water Supply Master Plan. The purpose of this report is to summarize the
findings from Phase 1 of the Master Plan process. This includes a comprehensive description of
the existing water supply, treatment and distribution systems, an understanding of the residual
capacity of each system under current conditions, existing servicing constraints, and future growth
projections and servicing needs. This information has been used to develop the Problem and
Opportunity Statement that will form the basis of undertaking Phase 2 of the Master Plan process.

J.L. Richards & Associates Limited November 26, 2025
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1.2 Summary of Previous and Ongoing Work

The following is a list of recent, previously completed, and ongoing water infrastructure studies
for the Township’s three water systems.

e Water Annual Reports (Ongoing)

o Hydrant Fire Flow Test (June 2024)

o Water Systems Capital Needs Assessment Report (GM BluePlan, 2020)

o Township of Hamilton Development Charges Update Study (Watson & Associates
Economists, 2021). A new update is in progress but was not ready at the time of this
report.

¢ Baltimore Settlement Area — Servicing Options Report (Fotenn, 2021)

¢ Comprehensive Water Department Review (GM BluePlan, 2021)

¢ Creighton Heights Water Treatment Plant Uncommitted Reserve Capacity (GM
BluePlan, 2022)

¢ Township of Hamilton Master Fire Plan (The Loomex Group, 2022)

The following table is a summary of works completed on the water systems.

Table 1: Township of Hamilton Water Systems Summary of Works

Year Works completed

Creighton Heights
Drilling and installation of Wells TW1 and TW6 as test wells in a

1993 hydrogeological investigation to determine the most favourable
aquifer conditions for the new municipal well system.

Drilling and installation of Well TW7 as a pilot well for a future
large-diameter production well at this location. However, around

1994 this time the decision is made to utilize TW6 and TW7 as primary
production wells.

1996 Construction of Creighton Heights Water Treatment Plant
completed.

1997 TWY7 deepened.

1997 New pump (15HP) installed for TW6.

2003 New pump (10HP) installed for TW6.

2005 TW1 was equipped to become functional.

2006 Major upgrade/ expansion of Creighton Heights Water Treatment

Plant including building expansion and installation of second filter.
75 properties were disconnected from the water distribution system
2015 from Cobourg due to upgrades to Highway 401 and connected to
the Township’s Creighton Heights water system.

Installation of Deerfield Estates pumping station and two precast

2018 fire tanks.
2020 SCADA and communications upgrades were completed to WTP.
2021 Rehabilitation and repair of TW1 and TW6.
2022 Rehabilitation and repair of TW7.
J.L. Richards & Associates Limited November 26, 2025
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Year ‘ Works completed

Creighton Heights \

2024 (ongoing) Pilot Test by Walkerton Clean Water Centre for a US EPA granular

media filter design for ammonia removal. (ongoing).

2024 Hydrant fire flow testing.
Camborne
1998 Drilling and installation of Well 1A.
2005 Drilling and installation of Well 2A.
Installation of new treatment plant.
2013 Pump replacement and casing cleaning of Well 2A.
Installed casing seal in Well 2A to prevent sand entering pump.
2017 During a complete road reconstruction, the distribution system was

extended north on Kennedy Road.

A form of rehabilitation on Well 2A was attempted to prevent sand
2019 from entering.
SCADA and communications upgrades were completed to WTP.

Failure and temporary repair of Well 1A. Permanent repair

2020 completed in 2021 (new pump, new stainless steel riser, grouting of
annular space).

Buttersfield \
2022 Cement re-lining of cast iron and ductile iron watermains on June

Avenue and Catherine Street.

1.3 Class Environmental Assessment and Master Planning

The Ontario Environmental Assessment Act (EA Act), enacted in 1976, outlines requirements for
EA approval. The Municipal Class EA process and Master Planning process apply to municipal
infrastructure projects, including roads, water, and wastewater projects. To ensure that
environmental impacts and effects are considered for each project as per the EA Act, proponents
are required to generally follow the planning process set out in the Municipal Class EA Guidelines,
prepared by the Municipal Engineers Association (MEA), as amended in 2015 and 2023
(www.municipalclassea.ca). The Class EA process includes the following stages:

e Phase1 - Problem or Opportunity: Identify the problems or opportunities to be
addressed and the needs and justification.

e Phase 2 - Alternative Solutions: Identify alternative solutions to the problems or
opportunities by taking into consideration the existing environment, and establish the
preferred solution considering public, review agency, stakeholder and Indigenous
Communities review and input. This phase also compiles an environmental ‘inventory’,
identifies impacts, and outlines mitigation measures.

e Phase 3 — Alternative Design Concepts for the Preferred Solution: Examine
alternative methods of implementing the preferred solution based upon the existing
environment, public and agency input, anticipated environmental effects and methods of
minimizing negative effects and maximizing positive effects.

J.L. Richards & Associates Limited November 26, 2025
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e Phase 4 - Environmental Study Report: Document in an Environmental Study Report,
a summary of the rationale, planning, design, and consultation process for the project as
established through Phases 1 to 3 above and make such documentation available for
scrutiny by the public, review agencies, stakeholders and potentially impacted Indigenous
Communities.

o Phase 5 - Implementation: Complete contract drawings and documents, proceed to
construction and operation, and monitor construction for adherence to environmental
provisions and commitments. Also, where special conditions dictate, monitor the operation
of the completed facilities.

Since projects may vary in their environmental impact, they are classified in terms of the following
schedules, pursuant to the most recent amendment to the MCEA process in 2023:

o ‘Exempt’ projects, most of which were formerly classified as Schedule A and A+ projects,
include various municipal maintenance, operational activities, rehabilitation works, minor
reconstruction or replacement of existing facilities, and new facilities that are limited in
scale and have minimal environmental effects. While these projects are exempt from the
MCEA process, proponents should consider whether notice about the project should be
given or consultation on the project should be carried out. Furthermore, proponents are
also responsible for obtaining any other applicable permits, approvals, and authorizations
for the project.

e ‘Eligible for Screening to Exempt’ projects may be eligible for exemption based on the
results of a screening process. Proponents may choose to complete the applicable
screening process to determine whether the project is eligible for exemption or proceed
with the applicable Schedule ‘B’ or Schedule ‘C’ process, as noted below.

e Schedule ‘B’ projects have the potential for some adverse environmental impacts and
therefore, the proponent is required to undertake the first two phases of the MCEA
process. This includes mandatory consultation with Indigenous Communities, the public
and other affected stakeholders as well as relevant review agencies; and the preparation
of a Project File which documents the Class EA process and is placed on the public record
for review and comment. If there are no outstanding concerns and the regulatory process
has been completed, then the proponent may proceed to implement the project. Generally,
these projects include improvements and minor expansions to existing facilities or smaller
new projects.

e Schedule ‘C’ projects have the potential for greater environmental impacts and are subject
to the full MCEA process. This includes mandatory consultation with Indigenous
Communities, the public and other affected stakeholders as well as relevant review
agencies; identifying, assessing, and refining alternative solutions to determine a
preferred solution; and preparing the ESR which documents the Class EA process and is
placed on the public record for review and comment. If there are no outstanding concerns
and the regulatory process has been completed, then the proponent may proceed to
implement the project. Generally, these projects include the construction of new facilities
and major expansions to existing facilities.

J.L. Richards & Associates Limited November 26, 2025
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A Master Plan is conducted under the framework of the MEA Class EA Process. It is a planning
tool that identifies infrastructure requirements for existing and future land use, through the
application of environmental assessment principles, and is intended to satisfy Phases 1 and 2 of
the Class EA process. The Municipal Class EA guideline identifies four (4) basic approaches of
the Master Planning process, including:

o Approach No.1: This approach concludes at the end of Phases 1 and 2 of the Municipal
Class EA Process. With this approach, the Master Plan is being completed at a broad
level of assessment and may require further detailed assessment at the project-specific
level depending on the nature of the project.

o Approach No.2: This approach also concludes at the end of Phases 1 and 2 of the
Municipal Class EA Process. However, the level of detalil (i.e., investigation, consultation
and documentation) fulfills the requirements for Schedule ‘B’ projects.

o Approach No.3: This approach involves the preparation of a Master Plan document at the
conclusion of Phase 4 of the Municipal Class EA Process. The level of detail of the Master
Plan document can fulfill requirements for Schedule ‘B’ and/or Schedule ‘C’ projects.

o Approach No.4: This approach involves integration with the approvals under the Planning
Act.

The Township of Hamilton Water Supply Master Plan has followed Approach No. 1, which
involves the preparation of a Report at the conclusion of Phases 1 and 2. The Master Plan was
undertaken with a broad assessment of alternative solutions. The level of detail at a project-
specific level is minimal. In this case, the Master Plan will form the basis for future specific
Schedule ‘B’ and ‘C’ projects. Additional work and project-specific level investigations required to
fulfill the Municipal Class EA documentation requirements for any Schedule ‘B’ and ‘C’ projects
will be identified within the Master Plan.

This Master Plan should be reviewed every five years to determine the need for detailed formal
review and/or updates. Potential changes, which may trigger the need for an update, include:

Major changes to the original assumptions

Major changes to components of the Master Plan

Significant new environmental effects

Major changes in the proposed timing of projects within the Master Plan based on changed
conditions relative to the original projections/predictions.

2.0 Phase 1 Methodology

21 Project Initiation Meeting and Site Visits

A project initiation meeting was held on January 25", 2024, with representatives from the
Township and JLR to confirm roles and responsibilities, project understanding, proposed work
plan, schedule and to review current and historical issues associated with the Township’s water
systems. The project initiation meeting was held on-site at the Creighton Heights water treatment

J.L. Richards & Associates Limited November 26, 2025
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plant to understand conditions of the drinking water pump house and equipment. The site visit
was limited to visual observations and discussion with the Township operators.

2.2 Compilation and Review of Existing Documentation

A comprehensive inventory of available historical reports, permits/approvals, studies, drawings,
and GIS data related to the current water infrastructure were compiled. The documentation
provided was publicly available or provided by the Township. Several key documents are
referenced herein. The data collected was reviewed and analyzed to establish current operating
conditions for each system.

2.3 Consultation Planning and Contact with Stakeholders

A Public Consultation Plan was developed and submitted to the Township for review, taking into
consideration mandatory requirements and objectives of effective consultation with the public and
other potential stakeholders, as outlined in the MEA Class EA document (refer to Appendix A for
a copy of the Stakeholder Consultation Plan, dated March 15™, 2024). The Plan identifies potential
stakeholders, defines the level of consultation, establishes appropriate means of contact, and
provides a schedule highlighting the general timing of contact. A comprehensive stakeholder
contact list was developed, consisting of the MECP’s Government Review Team and Agency
Contacts and the Township’s local stakeholders to ensure all interested agencies and
stakeholders are involved in the consultation process. Upon issuance of the Notice of
Commencement, additional public members have expressed interest in the project and have been
added to the distribution list. Refer to Appendix E for the ongoing stakeholder list.

24 Phase 1 Report

This Phase 1 Report was prepared to summarize the findings from the first phase of the Master
Plan process and to use it as a basis for the identification and evaluation of alternative options
during Phase 2.

The objectives of this Report are:
o To establish 20-year future growth projections.

e To confirm the needs to connect properties that are currently on private systems within
the municipally serviced areas in Creighton Heights, Camborne and Buttersfield.

e To provide a description of existing conditions and constraints associated with the
municipal water infrastructure within the Township, including a summary of historical
groundwater water intake, treated water flows and quality and treated water storage for
Creighton Heights and Camborne systems.

e To establish a WaterCAD ® model for the water distribution system in Creighton Heights
and identify servicing constraints.

e To determine the residual capacity for water supply/treatment in Creighton Heights and
Camborne and provide anticipated timing for when rated capacities of each system will be
reached.

J.L. Richards & Associates Limited November 26, 2025
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o To establish proposed design basis for future servicing needs.
¢ To identify land use and planning constraints, and natural environment constraints.

e To establish a Problem/Opportunity Statement.

3.0 Design Basis

3.1 Existing Serviced Connections

The 2021 Census cites a population of 11,059 persons in the Township and a total of 4,685 private
dwellings. Currently there are 501 water service connections in Creighton Heights distribution
system, and 71 in the Camborne distribution system. The Buttersfield distribution system has 114
connections.

The following table demonstrates the breakdown of serviced population in each of the three
servicing areas.

Table 2: Existing Serviced Connections and Servicing Population

Serviced Connections Serviced Population (!

Creighton Heights 501®@ 1,283
Camborne 71 182
Buttersfield 114 292
Total 686 1,757
Notes:

(1) Using the ‘Mid-2019’ persons per unit (P.P.U.) of 2.561 from the Development
Charges Update Report (Watson & Associates, 2021)

(2) As of December 2024, the number of connections in Creighton Heights is 509. The
additional connections will not impact the study results, and it is recognized that new
connections will be made over the years.

3.2 Growth Projections
3.2.1 Planning Periods

Planning periods were established for the master plan report to guide the Township's
implementation of infrastructure and accommodate growth in a way that is economically
sustainable and aligned with long-term community goals. These periods identified are short term
(0-5 years; 2024 to 2029), mid term (5-10 years; 2029-2034), and long-term (10-20 years; 2034
to 2044). The purpose of planning periods is to ensure that development occurs in a phased,
strategic manner. This approach allows for the careful management of resources, minimizes
environmental impact, and supports the Township’s growth without compromising its future
needs. Planning periods were used to provide an estimation for development growth, population
growth and increases in water demands.

J.L. Richards & Associates Limited November 26, 2025
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3.2.2 Growth Scenarios

By request of the Township two growth scenarios were established in alignment with the
Township’s planning framework for the basis of this report. The two future growth projection
scenarios were a low growth scenario and a high growth scenario. The low growth scenario
reflects water demand projections based on a more conservative approach to development,
assuming a lower density growth pattern that remains within expected possibilities. In contrast,
the high growth scenario anticipates that the lots and properties designated for future growth may
be developed at higher densities than initially projected, resulting in a corresponding increase in
water demand.

JLR exclusively used growth projections as advised by the Township’s Development Services
Department.

3.2.3 Future Growth

To provide a comprehensive assessent of the Township’s water infrastructure needs, a detailed
map and tables were prepared to identify all properties in the study area. Future residential units,
mixed use units and population and industrial, commercial, and institutional (ICl) land use
projections are summarized by these timeframes in the following tables. The growth estimates
presented in these tables were used as the design basis for this Master Plan.

Tables 3 to 5 show the development plan for Creighton Heights for the next 20 years. The
Township provided a list of new developments and their anticipated timing. There are also
existing properties within the municipally serviced areas that currently have private services. In
consultation with the Township, the growth projections allow and accommodate the potential
future connections of these properties to the municipal drinking water system.

3.2.4 Intensification of Units

A 5% intensification factor was applied to the existing units to provide contingency for factors such
as additional developments and the effects of Ontario Bill 23 — More Homes Faster Act. Bill 23
allows homeowners to build up to three additional residential units on their property. The
Municipality noted that they have not received any permit applications to date for additional units
due to Bill 23.

J.L. Richards & Associates Limited November 26, 2025
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Lot
Identifier

Property Owner/Title

Timeline

Table 3: Creighton Heights Growth Projections — Residential

Growth
(Units)

Low Growth Scenario

Population™

High Growth

Scenario

Growth

ion@
(Units) Population

A E:ggsd Homes: Deerfield Single Detached Dwelling 0-5 5 15 5 15
B Stalwood Homes Single Detached Dwelling 0-5 5 15 5 15
C 4765 County Road 45 Multi-unit residential (1-bedroom) 0-5 10 13 10 13
D Baltimore Estates: Phase |l Single Detached Dwelling 0-5 43 128 86 256
. . Multi-unit residential m

E Habitat for Humanity 2+ubtec;Jroérr?)S dential (assumed 0-5 7 12 7 12
F 47 Community Centre Road Single Detached Dwelling 0-5 20 59 40 119
New Service Connections © Single Detached Dwelling 0-5 8 24 8 24
Intensification of Units ) 0-5 8 25 8 25
Total 106 291 169 478
G Rose/Behan Subdivision Duplexes & Singles 5-10 55 138 110 275
H Rolling Heights Single Detached Dwelling 5-10 25 74 50 149
New Service Connections © Single Detached Dwelling 5-10 25 74 25 74
Intensification of Units ) 5-10 8 25 8 25
Total 113 311 193 523
I 2856 Baltibrook Road Single Detached Dwelling 10-20 50 149 100 297
J Vacant Parcel Single Detached Dwelling 10-20 25 74 50 149
K 2505 Hircock Road Single Detached Dwelling 10-20 20 59 20 59

L Single Detached Dwelling (avg of
Slater Street 14-26) 10-20 20 59 40 119
New Service Connections @ Single Detached Dwelling 10-20 50 149 50 149
Intensification of Units ) 10-20 8 25 8 25
Total 173 515 268 798
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Overall Total 393 1,117 631 1,798

Notes:

(1) P.P.U from 2021 DC Study by Watson & Associates:
¢ Single and Semi-Detached Dwellings: 2.972
o Apartments (2+ bedrooms): 1.748
e Apartments (0-1 bedrooms): 1.284
o Other Multiples (duplex, triplex): 2.031

(2) High Growth Scenario Population is equal to the Low Growth Scenario Population if no high scenario estimate was expected.

(3) These represent properties that are not currently connected to municipal services but may be connected in the future due to
potential well failures.

(4) A 5% intensification factor was applied to the existing units to provide contingency for factors such as additional developments and
the effects of Ontario Bill 23 — More Homes Faster Act. Bill 23 allows homeowners to build up to three additional residential units on
their property. The Municipality noted that they have not received any permit applications to date for additional units due to Bill 23.

Table 4: Creighton Heights Areas of No Growth Projections

Lot Identifier Property Owner/Title ‘ Type
N 2920 Harwood Road No Anticipated Development
@] McCarty Drive No Anticipated Development
P Vacant Parcel No Anticipated Development
Q Vacant Parcel No Anticipated Development
R Vacant Parcel No Anticipated Development
S GRCA Land No Anticipated Development

Table 5: Creighton Heights Growth Projections — ICI

Lot Identifier Property Owner/Title Timeline
Tredree Lands Commercial - Highway 401 Food Court, Fuel/Convenience,
M & Road 45 10-20 Service Repair, Hotel 9.06 ha
J.L. Richards & Associates Limited November 26, 2025
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Currently, no new developments have been identified in the Camborne water system. The
additional demand in the water system primarily consists of future service connections to existing
properties which are currently on private wells. The estimated distribution of potential future
service connections was provided by the Township. Table 6 shows the summary of future
potential residential service connections. In the future, if there are development interests, the
Township may wish to review the growth projections for Camborne.

Table 6: Camborne Future Residential Service Connections

Development Type Timeframe Units Population
Properties along Single Detached 0-5 years 33 98
Kennedy Road
Various Single Detached 5-10 years 1 3
Various Single Detached 10-20 years 2 6

Notes:

(1) P.P.U from 2021 DC Study by Watson & Associates:
Single and Semi-Detached Dwellings: 2.972
Apartments (2+ bedrooms): 1.748
Apartments (0-1 bedrooms): 1.284
Other Multiples (duplex, triplex): 2.031

There is one new residential development anticipated within the Buttersfield Water System.

Table 7: Buttersfield Growth Projections — Residential

Development Type Timeframe Units Population ()

New Development — Residential

Beth Street Single Detached 5-10 years 10 30
Notes:
(1) P.P.U from 2021 DC Study by Watson & Associates:
e Single and Semi-Detached Dwellings: 2.972
e Apartments (2+ bedrooms): 1.748
e Apartments (0-1 bedrooms): 1.284
e Other Multiples (duplex, triplex): 2.031

J.L. Richards & Associates Limited November 26, 2025
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3.3 Hydrogeological Review

BluMetric Environmental was retained by JLR, as the hydrogeological sub-consultant, to
undertake a high-level desktop hydrogeological review of available groundwater resources and
local aquifer properties for the Creighton Heights and Camborne water supply systems. Refer to
Appendix B for full report.

The review included available well records, annual reports and a Well Construction Program
Report for the Creighton Heights community, prepared by Rural Development Consultants Ltd
(RDCL) in 1996. The desktop hydrogeological review concluded that there is a high likelihood that
additional hydrogeological resources are available in the Creighton Heights community to meet
projected water demands. The preliminary findings also appear to show that there is sufficient
hydrogeological resources available to support the future demand in Camborne.

As such, the following is a summary of recommendations for further investigation and
consideration for Creighton Heights:

° Install a large diameter production well on the existing well site near test well TW9 (refer to
Figure 12), as was originally planned for the site. In the 1996 RDCL report, it was suggested
that this well could be equipped with a pump capable of 965 L/min (or 1,390 m?day) or
greater, which is in alignment with the capacity demonstrated by the upper bedrock aquifer
in test well TW7.

. Assess the former Township municipal well sites along Maple Crescent and EIm Avenue to
determine if upgrading the wells can bring them back into service. Refer to Figure 13. If the
current WTP well site cannot meet the water supply demand, this may be a potential site to
provide additional flow.

. Assess the area around the former Winter and Perron artesian wells for new water sources.
Refer to Figure 13. The 1996 RDCL report noted these sites appear to have potential as a
significant groundwater resource.

The Township also identified an old test well location on Gordon Street, east of the community
centre, which could be another candidate for further investigation.

BluMetric also recommended for the Township to conduct an updated review of the
hydrogeological resources in Creighton Heights to update and supplement the 1996 RDCL
Report. The review would use recent data and investigations to identify and verify new potential
test well sites.

J.L. Richards & Associates Limited November 26, 2025
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Figure 12: Location of Drinking Water Supply Wells at the Creighton Heights Municipal Pump

House (RDCL, 1996)
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Figure 13: Approximate Location of Old Wells with Groundwater Potential

34 Natural Environment

The following figures show an overview of natural environmental features in the Township. Other
than the wellhead protection areas (WHPA) as a result of the Township’s wells, there are no
significant natural environment constraints within the study area.
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4.0 Description of Existing Conditions (Water Supply and Treatment)

4.1 Creighton Heights
4.1.1 Water Supply, Treatment and Pump House Descriptions

The Creighton Heights drinking water systems are owned and operated by the Township.
Creighton Heights operates under Drinking Water Works Permit (DWWP) No. 139-202, Issue #3
and Municipal Drinking Water License (MDWL) 139-102 Issue #4. The system is supplied by three
groundwater wells, primary wells TW6 and TW7 and back-up well TW1. All wells are considered
non-GUDI.

Creighton Heights treatment plant and wells TW1, TW6 and TW7 are located at 9235 Dale Rd.
Per the DWWP, only one well between the primary production wells TW6 and TW7 can operate
at a time but can operate in conjunction with TW1.The maximum total raw water taken per day is
979 m®/day and TW1 is a back-up well which has a maximum total per day of 490 m3/day as per
the PTTW. Water is pumped up to the Creighton Heights treatment plant from the wells and is
treated for naturally occurring manganese and iron with the addition of potassium permanganate
and filtration through greensand filters, followed by ultraviolet (UV) for primary disinfection and
sodium hypochlorite addition for secondary disinfection. The water then passes through a
methane stripper to remove naturally occurring methane. From the methane stripper the water is
discharged to underground clearwells and a high lift pumping system (three pumps for regular
system pressure and two for fire flow pressure) that directs water to the distribution system. A
separate pumping system comprising of three booster pumps equipped with variable frequency
drives (VFDs) directs water to the adjacent Deerfield subdivision. Online monitoring instruments
measure chlorine and chloramine residual, pressure, and flow to maintain compliance and are
tied into the plant’'s SCADA system. The treatment plant has a backup power generator.

4.1.2 Historical Flow Rates — Raw Water Production

Annual Drinking Water System Reports over four (4) years, from 2020 to 2023, were provided by
the Township. The reports were used to determine the current raw water production from the
Township’s wells. The following table summarizes the average day and maximum day flows for
Creighton Heights water system. The 4-year historical raw water productions show the maximum
day production is under the PTTW capacity limits.

However, the Township observed the wells are no longer capable of producing the raw water
capacity noted in the PTTW, even after repair and rehabilitation efforts on the wells. In the Capital
Needs Assessment Report (GM BluePlan, 2020), the Township defined an operational limit of
raw water taking from the wells at approximately 700 m®/d. For the purposes of assessing the
Creighton Heights water supply capacity, this report will be using the same operational limit.

Note that later sources suggest that the operational limit may have increased since 2020; for
example, the Uncommitted Reserve Capacity memo (GMBP, 2022) lists actual operating capacity
values of 778 m?®d based on production from Wells TW1 and TW6 operating together, and 864
m?/d based on production from Wells TW1 and TW7 operating together. In addition, the Creighton
Heights Well 7 Inspection and Rehabilitation report (Lotowater, 2022) suggests that the TW7

J.L. Richards & Associates Limited November 26, 2025
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capacity post-rehabilitation had increased compared to pre-rehabilitation. It is recommended that
the operational limit of the system be confirmed through on-site evaluations.

Table 8: Creighton Heights Raw Water Production (2020-2023)

Average Day Maximum Day
(m3/day) (m3/day)
2020 353 643
2021 386 696
2022 335 659
2023 345 664
4-Year Flow (m3/d) 355 696
PTTW Rated Capacity (m®/d) N/A 1303
EZLCae(:r;’: y(°6>g g; PTTW Rated N/A 539
Operational Limit (m®/d) N/A 700 M
LPjitracdent (%) of Operational Limit N/A 99%
MDWL Rated Capacity N/A 979
Percent (%) of MDWL Rated N/A 71%

Capacity Used
Notes:
(1) Capital Needs Assessment Report (GM BluePlan, 2020). It is recommended that
operational limit be confirmed through on-site evaluations.

The figure below demonstrates the monthly variation in raw water taking between 2020 and 2023.
The water system is operating below the PTTW water taking limit. However, the max day flows
are very close to the assumed operation limit of the wells, particularly in the spring, summer and
fall months.
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Figure 17: Creighton Heights Monthly Raw Water Production (2020-2023)
4.1.3 Historical Flow Rates — Treated Water

The annual reports were used to determine the current treated water production for the water
distribution system. The following tables and figures summarize the average day and maximum
day flows for Creighton Heights water system.

Table 9: Creighton Heights Treated Water Demand (2020-2023)

Average Day Maximum Day ()

Years 3 3
(m°/day) (m°/day)

2020 331 590
2021 332 668
2022 318 526
2023 328 653
4-Year Flow (m3/d) 327 668
M[gWL WTP Rated Capacity N/A 979
(m?/d)
Percent (%) of MDWL WTP o
Rated Capacity Used N/A St

Notes:

(1) The maximum day demand historically has been a result of watermain leaks, seasonal
denitrification and maintenance activities such as fire hydrant and system flushing.
Maximum day demand can be managed via extending maintenance activities over
multiple days to reduce the effects on the system demand. Enforcement of By-Law 2004
28 Regulation of Water usage will further reduce the water demand.
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Figure 18: Creighton Heights Monthly Treated Water Demand (2020-2023)

As shown above, the Creighton Heights water treatment plant 4-year production is within the
MDWL limits.

4.1.4 Water Quality

The following is a summary of reportable adverse water quality events in the Creighton Heights
drinking water systems.

Table 10: Summary of Reportable Adverse Quality Events (Creighton Heights)

Sept 2020 Spike in chloramine level to 3.05 mg/L due to switching from chloramination
disinfection to free chlorination disinfection for watermain cleaning. Dosing
levels were adjusted until levels dropped below 3 mg/L.

Oct 2021 (2 instances) Spike in chloramine level to 3.05 mg/L due to switching from
chloramination disinfection to free chlorination disinfection for watermain
cleaning. Dosing levels were adjusted until levels dropped below 3 mg/L.

2021 Several instrumentation anomalies from January to June showing spike in
chloramine levels.
2022 5-year sodium testing result was 32.4 mg/L. Above 20mg/L sodium limit.

Public health unit informed customers connected to water system. Sodium
levels in 2017 was 27.2 mg/L.

Sept 2022 Spike in chloramine levels (instrumentation anomaly).

Oct 2022 Spike in chloramine level to 3.01 mg/L due to switching from chloramination
disinfection to free chlorination disinfection for watermain cleaning. Dosing
levels were adjusted until levels dropped below 3 mg/L.
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Year ' Description

2023 Several instrumentation anomalies from January to May showing spike in
chloramine levels and dips in chloramine residual.

June 2023 Total Coliform result of 28 cfu. Incident was reported and boil water advisory

was issued. Watermain was flushed and dosing of sodium hypochlorite was
increased. After flushing bacti results were acceptable and boil water
advisory was rescinded.

Dec 2023 (2 instances) chlorine analyzer dip due to instrument error.

4.1.5 Operational Challenges

The following tables are a summary of the Township’s operational challenges noted by the
Township for the Creighton Heights water system.

Table 11: Creighton Heights Water System Operational Challenges

¢ Increasing number of serviced homes, but a drop in water
demand affecting rate revenues.

e 75 homes disconnected from Cobourg were connected to
Creighton Heights water system, contributing to increased
demand and an additional pressure zone

¢ Wells do not produce as much as rated capacities, even after
rehabilitation

e Water supply in Creighton Heights system is significantly limited
by well production

e Discrepancy between MDWL WTP rated capacity of 979 m®d
and PTTW capacity of 1,303 m%/d, i.e., WTP rated capacity is
lower than the approved groundwater taking limit.

Water quality:

e Source water quality is poor, requiring treatment for iron,
manganese, methane and ammonia

e Township receives customer complaints about treated water
quality due to manganese and ammonia (most recently about
green water colour)

Plant operational challenges:

e Plant hydraulics is challenging. The operators noted frequent
pipe turns and choke points in plant.

Water Treatment e Operators noted the piping and valving arrangement after the
high lift pumps such that there is no way to bypass and divert
flow for servicing and shut down.

¢ Methane stripper does not have redundancy.

e Township noted high O&M costs primarily from the hydro for high
lift pumps)

o Township noted that well pumps are required to run constantly in
the summer months to keep up with demand.

Water Supply
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¢ No watermain looping resulting in flushing at dead ends to
maintain residuals (wasting ~30m?%/d during summer months).

e Township noted groundwater infiltration into aging valve
chambers.

¢ Annual flushing with free chlorine for watermain denitrification.

e Township noted 2” feeder to school is undersized.

e During a fire event, the fire pumps turn on at the WTP which shut
off the other distribution pumps. Operators would manually turn
on the distribution pumps to provide additional flow.

e Township noted that several properties on private wells are
claiming their wells are failing and are requesting to be
connected onto the Township’s water distribution system.

Distribution

There have been no recent water main breaks, but the Township recorded a number of service
saddle failures in the Creighton Heights water system that are fairly tightly clustered:

Table 12: Creighton Heights Service Saddle Failures

Date Location

Dec 26, 2007 4168 Cty Rd 45
July 24, 2015 4176 Cty Rd 45
Aug 15, 2017 4175 Cty Rd 45
Feb 5, 2020 4168 Cty Rd 45
Dec 4, 2023 4211 Cty Rd 45
Dec 20, 2023 4171 Cty Rd 45
Feb 4, 2024 4173 Cty Rd 45

4.2 Camborne
4.2.1 Water Supply, Treatment and Pump House Descriptions

The Camborne drinking water systems are owned and operated by the Township. The water
system operates under DWWP No. 139-203, Issue #2, and MDWL No. 139-103, Issue #3.

Camborne water treatment plant and wells 1A and 2A are located at 23 Ford Street. Camborne
is supplied by two artesian wells, 1A and 2A, both are considered non-GUDI. Both wells are
artesian wells and only one can run at a given time for drinking water production. Overflow from
the artesian wells is directed to a storm water system discharging to an adjacent creek. The wells
have separate flow meters for the artesian overflow and raw water flow. Well 1A and Well 2A
have a maximum raw water taking totals of 288 m?/day and 412 m3/day, respectively as per the
PTTW. The system is also limited to a maximum daily volume of treated water that flows from the
treatment subsystem into the distribution system with a rated capacity of 415 m? /day in
accordance with the MDWL. The Camborne water treatment plant doses water from wells with
sodium hypochlorite for disinfection prior to directing it to greensand filters for iron removal. Water
is discharged to underground clearwells and a high lift pumping station with three pumps and a
series of pressure tanks that provide flow and pressure through the Camborne distribution system.
Online monitoring instruments measure chlorine residual, pressure, and flow to maintain
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compliance and are tied into the plant's SCADA system. The treatment plant has an on-site
backup power generator.

4.2.2 Historical Flow Rates — Raw Water Production

Annual Drinking Water System Reports over four (4) years, from 2020 to 2023, were provided by
the Township. The reports were used to determine the current raw water production from the
Township’s wells. The following table and figure summarize the average day and maximum day
flows for the Camborne water system. The Camborne water system is operating under the raw
water production limits of the wells.

Table 13: Camborne Raw Water Production (2020-2023)

Average Day Maximum Day

VEETE (m?/day) (mé/day)
2020 50 122
2021 50 177
2022 48 95
2023 43 83
4-Year Flow (m3/d) 48 177
Well PW-1A
PTTW Capacity N/A 288
Percer)t (%) Pump Rated N/A 61%
Capacity
Well PW-2A
PTTW Capacity N/A 412
Percent (%) Pump Rated N/A 43%
Capacity

J.L. Richards & Associates Limited November 26, 2025
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Figure 19: Camborne Monthly Raw Water Production (2020-2023)

4 2.3 Historical Flow Rates — Treated Water

The Annual Drinking Water System Reports reports were used to determine the current treated
water production for the water distribution system. The maximum daily volume of treated water
that flows from the treatment subsystem into the distribution system shall not exceed the rated
capacity of 415 m3/day which is in accordance with the Camborne Municipal Drinking Water
License. The following tables and figures summarize the average day and maximum day

discharged treated water flows for the Camborne water system.

Table 14: Camborne Treated Water Demand (2020-2023)

Average Day

Maximum Day

VEETE (m?/day) (m?/day)

2020 50 104

2021 47 143

2022 42 73

2023 41 83

4-Year Flow (m3/d) 45 143

MDWL Max Daily Treated

Water Capacity (m%/d) N/A 415

Percent (%) of Capacity Used N/A 34%
J.L. Richards & Associates Limited November 26, 2025
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Figure 20: Camborne Monthly Treated Water Demand (2020-2023)

As shown above, the Camborne water treatment plant 4-year production has been operating
within the DWWP limits.

4.2.4 Water Quality

The following is a summary of reportable adverse water quality events in the Camborne drinking
water systems.

Table 15: Summary of Reportable Adverse Quality Events (Camborne)

Year ' Description

July 2020 Loss of pressure due to failed flange on the high lift header in the clearwell.
The repairs were completed during a boil water order, and bacti results were
acceptable.

Aug 2021 SCADA data gaps over 8 days in August 2021.

Nov 2021 Due to valving operation error, a very low amount of raw water flow through

Well 1A flowmeter while Well 1A was out of service during rehabilitation work
on Well 2A. Issue was quickly resolved and Well 1A sodium hypochlorite
dosing factor was raised to increase free chlorine residual.

2022 No reportable adverse water quality incidents.

2023 No reportable adverse water quality incidents.

4.2.5 Operational Challenges

The following tables are a summary of the Township’s operational challenges noted by the
Township for the Camborne water system.
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Table 16: Camborne Water System Operational Challenges

Water Supply No noted concerns
Water Treatment | No noted concerns
o Fire protection is not currently provided by the water distribution
system.
Sand buildup in watermains.
¢ New watermain was installed on Kennedy Road during full road
Distribution reconstruction. One home was connected at the end of
watermain. There are ~30 terminations that did not connect
leading to water quality concerns for the single user along
Kennedy Road. Routine flushing is needed to manage water
age and water quality.

4.3 Buttersfield
4.3.1 Water Supply and Treatment

Buttersfield water system is serviced by the Cobourg Drinking Water System, via a single
watermain crossing under Highway 401. The Cobourg Water Treatment Plant draws and treats
water from Lake Ontario. It is assumed that Buttersfield will continue to be serviced by the
Cobourg Drinking Water System beyond the next 20-year period.

4.3.2 Operational Challenges

The following tables are a summary of the Township’s operational challenges noted by the
Township for the Buttersfield water system.

Table 17: Buttersfield Water System Operational Challenges

Water Supply e Water supply is provided by the Town of Cobourg.
Water Treatment e No noted concerns
e Single watermain servicing community, crossing Highway 401
Distribution from Cobourg; there is no secondary supply of drinking water
available if this watermain is offline.

5.0 Future Water Demand

5.1 Creighton Heights
5.1.1 Future Water Demands

The future water demands under the Low Growth and High Growth scenarios presented in Table
18 and Table 19, respectively, were calculated using the projected populations and methodology
outlined in section 3.2.
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Table 18: Creighton Heights Future Water Demands — Low Growth Scenario

Demand Scenario

Low Growth Scenario

Existing
Conditions
(2024)

Short-Term
(2024-2029)

Mid-Term
(2029-2034)

Long-Term
(2034-2044)

Serviced Population Growth - 291 311 515
Total Serviced Population 1,283 1,574 1,885 2,400
Additional Average Day ICI ) ) i 254
(m3/day) M

el W | o |
Total Average Day (m%/day) 3270 401 481 866
Total Maximum Day (m?3/day) 668® 819 981 1,630
Total Peak Hour (m®/day) © 1,002 1,228 1,471 2,650

Notes:

(1) MECP Design Guidelines for Drinking Water Systems, Section 3.4.3 Commercial and

Institutional Water Demands, 28,000 L/ha/day (Commercial).

(2) These flow rates represent the projected average flow increase that would be caused based
on serviced population growth in each time period. Calculated as population x water usage
which is the 4-year average day demand divided by the total service population (255 L/cap/day).
(3) Existing average day flow is the 4-year (2020 — 2023) average flow at the WTP.

(4) Maximum day demand is determined by multiplying the average day demand by a peaking
factor. The residential peaking factor (2.04) is the residential average day flow determined from
4-year average day demand divided by the total service population. The ICI peaking factor was
assumed to be 1.5.

(5) The existing max day is the 4-year (2020 — 2023) maximum flow at the WTP.

(6) Peak hour peaking factor is calculated by multiplying maximum day peaking factor by 1.5,
consistent with MECP Design Guidelines for Drinking Water Systems, Section 3.4.2 Domestic
Water Demands Table 3-1.

Table 19: Creighton Heights Future Water Demands — High Growth Scenario

High Growth Scenario

Existing
Conditions
(2024)

Mid-Term
(2029-2034)

Short-Term
(2024-2029)

Long-Term

Demand Scenario (2034-2044)

Serviced Population Growth - 478 523 798
Total Serviced Population 1,283 1,761 2,284 3,081
Additional Average Day ICI ) ) ) 254
(m3/day)

Additional Average Day )

(m?/day) — Residential @ 92 164 203
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High Growth Scenario

Demand Scenario CEfdsittii';%s ST L CRISID AU
2024)  (2024-2029)  (2029-2034)  (2034-2044)
Total Average Day (m®/day) © 327 449 583 1,040
H 3
Z)(()st)al Maximum Day (m°/day) 668 917 1,189 1,084
Total Peak Hour (m%/day) © 1,002 1,375 1,783 3,182
Notes:

(1) MECP Design Guidelines for Drinking Water Systems, Section 3.4.3 Commercial and
Institutional Water Demands, 28,000 L/ha/day (Commercial).

(2) These flow rates represent the projected average flow increase that would be caused based
on serviced population growth in each time period. Calculated as population x water usage
which is the 4-year average day demand divided by the total service population (255 L/cap/day).
(3) Existing average day flow is the 4-year (2020 — 2023) average flow at the WTP.

(4) Maximum day demand is determined by multiplying the average day demand by a peaking
factor. The residential peaking factor (2.04) is the residential average day flow determined from
4-year average day demand divided by the total service population. The ICI peaking factor was
assumed to be 1.5.

(5) The existing max day is the 4-year (2020 — 2023) maximum flow at the WTP.

(6) Peak hour peaking factor is calculated by multiplying maximum day peaking factor by 1.5,
consistent with MECP Design Guidelines for Drinking Water Systems, Section 3.4.2 Domestic
Water Demands Table 3-1.

5.1.1 Projected Timing for Water Supply and WTP Expansion

The following figures represents the projected maximum day water demand from the Creighton
Heights WTP and anticipated timing to reach 80% and 100% of the rated capacity. The anticipated
growth was based on existing water demands and anticipated development timelines provided by
the Municipality.

For the Creighton Heights Water System low growth scenario, Figure 21 indicates that 80% WTP
rated capacity will be reached by 2029, and 100% WTP rated capacity will be reached in the next
10 years. In a more condense build out, the high growth scenario, Figure 21 indicates that 80%
WTP rated capacity will be reached in 2026, and 100% WTP rated capacity will be reached in
2030. In both scenarios the figure shows the water demand already reaching the assumed
operational limit in 2025. See discussion in Section 4.1.2; it is recommended that the actual
current operational limit of the existing system be confirmed through on-site evaluations.
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Figure 21: Creighton Heights 20-Year Projected Water Demand
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5.2 Camborne

5.21

Future Water Demands

The future water demands presented in Table 20 were calculated using the projected populations
and methodology outlined in section 3.2.

Table 20: Camborne Future Water Demands

Parameter Ciﬁljittliggrl\s Short-Term Mid-Term Long-Term

(2024-2029) (2029-2034) (2034-2044)
(2024)
Serviced Population Growth - 98 3 6
Total Serviced Population 182 280 283 289
3
;I;)?zt)al Average Day (m°/day) 45 69 70 71
H 3
;I;)c()“t)al Maximum Day (m?/day) 143 220 299 297
Total Peak Hour (m®/day) © 214 330 333 340

Notes:

(1) Calculated as population x water usage which is the 4-year average day demand
divided by the total service population (246 L/cap/day).

(2) Existing average day flow is the 4-year (2020 — 2023) average flow at the WTP.

(3) Maximum day demand is determined by multiplying the peaking factor by the
average day demand. The peaking factor (3.19) is the residential average day flow
determined from 4-year average day demand divided by the total service population.

(4) The existing max day is the 4-year (2020 — 2023) maximum flow at the WTP.

(5) Peak hour peaking factor is calculated by multiplying maximum day peaking factor
by 1.5, consistent with MECP Design Guidelines for Drinking Water Systems,
Section 3.4.2 Domestic Water Demands Table 3-1.

5.2.1 Projected Timing for WTP Expansion

The following figure represents the projected maximum day water demand from the Camborne
WTP and anticipated timing to reach 80% and 100% of the rated capacity. The anticipated growth
was based on existing water demands and anticipated development timelines provided by the
Municipality.

For the Camborne Water System, 80% WTP rated capacity will be reached in 2041 with the
current anticipated growth.
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Figure 22: Camborne 20-Year Projected Water Demand (2024-2044)
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5.3 Buttersfield

The Township is recommended to coordinate with the Town of Cobourg with any additional
developments to ensure there is adequate capacity for the new growth. The Township noted
there is provisions in the current agreement to address some growth in the community, so it is
assumed that the Cobourg Drinking Water System will have adequate capacity to service the
system beyond the next 20-year period.

6.0 Treated Water Storage

Per MECP Design Guidelines for Drinking-Water Systems (2008), total available treated water
storage within the system should at least amount to the sum of the required fire storage (A),
equalization storage (B), and emergency storage (C) allowances, as depicted in Figure 23. The
total water storage requirement was compared against the existing available storage.

For determining existing available storage, the MECP Guidelines excludes storage needed for
the operation of the water treatment plant.

Top Water
Level

Equalization Storage (B)

Fire Storage (A)

Low Water Emergency Storage (C)

Level

Figure 23: Total Required Treated Water Storage

6.1 Creighton Heights

Below is a summary of available storage volume from the existing reservoirs at the Creighton
Heights Water Treatment Plant. Clearwell #3 is required for backwash pumping of the greensand
filter and is therefore excluded from the total available storage volume. The Creighton Heights
Water Treatment Plant has two disinfection systems: UV and sodium hypochlorite. During normal
operation, UV is used for primary disinfection, while sodium hypochlorite is used for secondary
disinfection and chloramine residual. Therefore, the reservoirs are not required for the operation
of the water treatment plant and can be considered as available storage volume.
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Table 20: Creighton Heights Water Treatment Plant Reservoir and Clearwell Volume

N Length Operating Available
Cell Description (m) Bandwidth Storage Volume
Reservoir Cell 1 15 5.475 4.2 345
Reservoir Cell 2 15 5.475 4.2 345
Clearwell Cell 1 4 5.2 4.2 87
Clearwell Cell 2 4 5.75 4.2 97
Clearwell Cell 3 4 2.4 4.2 N/AM
Total 874
Source: Creighton Heights Water Supply System Operations Manual (Nov 2006)
(1) Clearwell 3 is excluded from available storage volume as it is required for operation of the
water treatment (greensand filter backwash pumping)

The table below is a summary of the estimated existing, short, mid, and long-term total storage
requirements for Creighton Heights.
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Table 21: Future Water Storage Requirements — Creighton Heights Low Growth Scenario

Existing Short-Term Mid-Term  Long-Term
Parameter
(2024-2029) (2029-2034) (2034-2044)
Average Daily Flow (m3/d) 327 401 481 866
Maximum Daily Flow (m3/d) 668 819 981 1630
Cumula_tlve“I)EquwaIent 1,282 1,574 1,885 3.394
Population
Fire Flow @ (L/s) 72 81 91 116
Duration @ (Hours) 2 2 2 2
A — Fire Storage ® (m3) 522 586 657 835
— izati @)
(Bms)Equallzatlon Storage 167 205 245 407
— )
(Cms)Emergency Storage 172 198 296 311
;I'ntzg)al Storage Requirements 861 088 1,128 1,553
Existing Available Storage 874 874 874 874
(m?) ©
Surplus (+) / Deficit (-) (m?) 13 -114 -255 -679
Notes:
(1) Estimated to be equal to average day demand / per capita usage of 255 L/cap/d.
(2) Values interpolated from Table 8-1 of the MECP Design Guidelines (2008) based on
equivalent service population.
(3) Largest expected fire volume = fire flow x duration
(4) 25% of Maximum Day Demand
(5) 25% of the sum of ‘A’ and ‘B’
(6) Total volume of reservoir and clearwells, minus Clearwell #3, required for backwash
pumping

Therefore, the Creighton Heights Water system has sufficient available storage to accommodate
existing conditions, but insufficient storage for short-, mid- and long-term growth projections. This
evaluation was based on the low growth scenario signifying the high growth scenario would also
have insufficient storage.
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6.2 Camborne

The Camborne water system will not be used for providing fire protection. Therefore, the total
storage requirements are estimated to be 25% of the Max Day Flow plus 40% of the Average Day
Flow (MECP Drinking Water Design Guidelines, 8.4.3).

Below is a summary of available storage volume from the existing reservoirs at the Camborne
Water Treatment Plant. Although both Reservoirs 1A and 2A are currently used for primary
disinfection, only one is required to achieve minimum primary disinfection requirements (Primary
Disinfection Report, Gamsby and Mannerow Engineers, July 2007). Therefore, only one reservoir
is excluded from the total available storage volume.

Table 22: Camborne Water Treatment Plant Reservoir Volume

Operating

Length Width Bandwidth

Available Storage

Cell Description

(1) (m) ) Volume (m3)
Reservoir Cell 1 2.6 3.8 2.6 26
Reservoir Cell 1A 5.0 3.8 2.6 N/A(
Reservoir Cell 2 2.6 3.8 2.6 26
Reservoir Cell 2A 5.0 3.8 2.6 49
Total 101

Source: Camborne Water Supply System Operations Manual (Sept 2006)
(1) Reservoir 1A is excluded from available storage volume as it is required for operation of
the water treatment (primary disinfection) (Primary Disinfection Report, Gamsby and
Mannerow Engineers, July 2007)

The table below provides a summary of the estimated existing, short, mid, and long-term total
storage requirements for Camborne.

Table 23: Future Water Storage Requirements — Camborne

Existing Short-Term Mid-Term Long-Term

Parameter
(2023)  (2024-2029) (2029-2034) (2034-2044)
Average Daily Flow (m?/d) 45 69 70 71
Maximum Daily Flow (m?3/d) 143 220 222 227
Total Storage Requirements (m?) () 54 83 84 85
Existing Available Storage (m?) @ 101 101 101 101
Surplus (+) / Deficit (-) (m?3) +47 +18 +17 +15
Note:
(1) Estimated to be 25% of MDF plus 40% ADF (MECP Drinking Water Design
Guidelines, 8.4.3)
(2) Available storage volume of reservoir and clearwells, minus one reservoir (1A or 2A)
required for primary disinfection.
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Camborne WTP has sufficient available storage to accommodate existing conditions and long-
term growth projections.

6.3 Buttersfield

There are no water storage facilities within the Buttersfield water system. It is assumed that
sufficient storage is provided by the Cobourg water system.

7.0 Existing Level of Service Conditions and Linear Infrastructure
Model Updates

71 Hydraulic Water Model — Creighton Heights Water System

A hydraulic water model of the existing Creighton Heights distribution system including Deerfield
sub-system was developed in Bentley’s WaterCAD® software for this Master Plan.

711 Water Model Construction

The model was constructed by importing the GIS data provided by the Township, which consisted
of the locations of the existing hydrants and watermains, as well as the diameter, length, and
material of the existing watermains in the Creighton Heights system. This data was imported from
the GIS data using WaterCAD, except for the watermain on Carleton Boulevard, south of Danforth
Road West. This neighbourhood was unable to be imported and had to be drawn in manually by
referencing the provided GIS data. The overall imported model was manually reviewed to ensure
all hydrants, junctions, and watermains were correctly connected.

The Deerfield water distribution system was also drawn in manually, by referencing a drawing
provided by the Township as no GIS data is currently available. It is understood the Deerfield
system provides only domestic water supply as no fire hydrants are installed this pressure zone.

The water treatment plant (WTP) was represented in the model based on the drawings provided
by the Township, including pipe lengths, pump curves for the five High Lift Pumps (HLPs) that
service Creighton Heights, and the three pumps with Variable Frequency Drives (VFDs) that serve
Deerfield.

Elevations at the junctions and hydrants in the system were imported from data provided by the
Ministry of Natural Resources and Forestry (MNRF) in the LiDAR-Derived Ontario Digital Terrain
Model. The elevations of the pumps, water source, and junctions within the WTP were determined
using the drawings of the WTP provided by the Township. Model pipe diameters and C-factors
were applied according to the City of Ottawa Drinking Water Design Guidelines for water models.
These are summarized in Table 24.
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Table 24: Model Watermain Diameters and C-Factors

Nominal Diameter Modelled Internal Diameter

C Factor
(mm) (mm)
150 155 100
200 204 110
300 297 120

The WaterCAD results display the modelled internal diameter of each watermain.
The overall model schematic is included in Appendix C.
71.2 Water Model Demand Inputs

The existing water demands was distributed evenly across the Creighton Heights and Deerfield
systems based on data provided by the Township. The methodology is summarized in Table 25.

Table 25: Water Model Demand Inputs

Average Day Maximum Day Peak Hour

Demand Demand Demand
Total Treated Water (m®/d) 327 M 668 (1 933 @
Flow from Bleeder Hydrants (m%/d) 22.7 N/A @)
Remaining Demand (m®/d) 305 646 933 @
Demand per Junction (L/s)® 0.0598 0.1267 0.1830
Table Notes:

(1) Four-year average of monthly ADD and MDD data provided by the Township from 2020 to
2023. Data was not available for PHD.

(2) Peak hour peaking factor is calculated by multiplying observed maximum day peaking factor by
1.5, consistent with MECP Design Guidelines for Drinking Water Systems, Section 3.4.2.
Domestic Water Demands Table 3-1. Peaking calculation excludes the continuous flow from
bleeder hydrants which was assumed to be constant.

(3) There were four demand junctions in Deerfield and 55 demand junctions in the main Creighton
Heights System, for a total of 59 demand junctions in the water model.

As representation of the bleeder valves identified by the Township, a constant demand was
applied to Hydrants 69 and 79. The flow at these hydrants was taken to be the weighted annual
average of the bleeder flow rates in the summer and the rest of the year. This equalled 18.7 m%/d
at Hydrant 79 and 4.0 m%/d at Hydrant 69, for a total of 22.7 m®d, as seen in the table above.

The remaining demand was distributed evenly across all 59 junctions within the Deerfield and
Creighton Heights systems. This excludes the seven junctions within the WTP used to connect
the pumps to the distribution system. Each of the 59 junctions have the same demand as listed
in the table above.

It is recommended that flow to the Deerfield system be further examined, particularly if future
development were to occur in this pressure zone.
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713 Water Distribution System Design Criteria and Operating Parameters

The newly constructed hydraulic water model was used to simulate the performance of the current
system under existing steady-state conditions. The operating parameters discussed in this section
were assumed for simulations under the existing average day, maximum day plus fire flow, and
peak hour demand scenarios.

To conservatively assess system pressure and expected fire flow availability, the High Lift Pumps
(HLPs) running in the model scenarios were determined based on the operating parameters
described by the Township for Creighton Heights. They are as follows:
° Average Day Demand: Jockey pump HLP-4.
. Maximum Day and Peak Hour Demand: HLP-4 with duty pump HLP-2 or HLP-3.
. Maximum Day Demand with Fire Flow: HLP-2 with high-capacity pump HLP-5 or HLP-1.
o The system, when it reaches an elevated level of demand, turns on one of the high-
capacity pumps, assumed to be HLP-5 in the model, while shutting off the remaining
pumps. The remaining pumps can be turned on manually if required.
o It was assumed an operator would turn on HLP-2 or HLP-3 to support HLP-5 in
satisfying demand and increase available flow during a fire.

The Township provided a Process Control Narrative (PCN) for the operation of the pumps in

Deerfield. The pumps simulated in the model scenarios are as follows:

° Average Day Demand: Duty pump DP-1.

. Maximum Day Demand, Peak Hour Demand, and Maximum Day Demand with Fire
Flow: Duty pump DP-1 with Lead pump DP-2.

° The pumps are controlled by VFDs for a discharge pressure of 724 kPa.

Under the average day, maximum day, and peak hour scenarios, the following MECP Design

Guidelines are applicable:

. The maximum pressure at any point in the distribution system in unoccupied areas shall not
exceed 689 kPa (100 psi), and while in occupied areas, shall not exceed 552 kPa (80 psi).

. Average Day: Pressures shall be within the range of approximately 350 kPa (50 psi) to 480
kPa (70 psi) and not less than 276 kPa (40 psi).

. Maximum Day with Fire Flow: Residual pressures at any point in the distribution system
shall not be less than 140 kPa (20 psi).

o Peak Hour: Pressures shall be a minimum of 276 kPa (40 psi).

7.2  Water Distribution System Model Simulation Results

The results of the model simulations are summarized in Table 26 and Table 27. Refer to Appendix
C for more detailed WaterCAD® results, including the model inputs and outputs.
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Table 26: Percentage of Junctions within Listed Pressure Ranges during Each Demand Scenario

Existing Existing Existing
Pressure Range (kPa) Average Day Maximum Day Peak Hour

Demand Demand Demand
Less than 276 0% 0% 0%
276 up to 350 8% 7% 10%
350 up to 400 5% 5% 3%
400 up to 450 36% 17% 36%
450 up to 500 39% 53% 39%
500 | up toand incl. 552 7% 14% 7%
Greater than 552 5% 5% 5%

The simulation of pressures in the system under ADD, MDD, and PHD illustrate that all junctions
are expected to provide the minimum pressure of 276 kPa recommended by the MECP under all
demand scenarios.

Additionally, 5% of the 59 junctions exceed the MECP’s maximum recommended pressure of 552
kPa in occupied areas during all demand scenarios. These three junctions are the same in all
scenarios. Two are located near the dead end at the northern tip of the system, and one is located
at the southernmost end of a long pressure zone. The high pressure at these nodes is attributed
to their lower ground elevations relative to the rest of the system’s hydraulic grade level (HGL). It
is recommended any future development in these areas consider individual pressure reducing
valves (PRVs) within new units to mitigate long-term wear and tear of household plumbing fixtures
caused by operation at elevated pressures.

Table 27: Percentage of Junctions within Listed Fire Flow Ranges during Maximum Day Demand

Available Fire Flow Range (L/s) Percentage of Hydrants

Less than 30 9%

30 up to 45 42%
45 up to 67 28%
67 up to and incl. 83 21%
Greater than 83 0%

The maximum day demand with automatic fire flow scenario shows that 9% of hydrants are unable
to provide at least 30 L/s of fire flow. Additionally, 79% of hydrants cannot supply at least 67 L/s
of fire flow, which is the flow rate recommended by the current Fire Underwriters Survey (FUS)
guidelines for detached single family or small two-family residences with three to ten metres of
separation distance.

It is recommended that the required fire flow target be reviewed by the Township to establish the
level of service for existing and future development conditions. It is expected that upgrades to
the existing potable water distribution system will be required to meet a minimum available fire
flow target of 67 L/s at all junctions and hydrants in the system.

The water model inputs and results for all scenarios are provided in Appendix C.
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8.0 Summary of Existing Conditions and Constraints

Based on a review of the available background information undertaken as part of Phase 1 of the
Master Plan process, the following is a summary of the key findings and constraints:

Creighton Heights Drinking Water System:

e Production limitations of existing groundwater wells.

o Discrepancy between water treatment plant rated capacity and the allowable permit to
take water capacity.
Challenges of existing water treatment plant and distribution system operation.
The water system has a number of dead ends requiring wasting to maintain residuals.
Fire flow and pressure limitations due to physical constraints in the water system.
Insufficient water supply, storage and water treatment capacity to accommodate
anticipated future growth.

Camborne Drinking Water System:
¢ Insufficient number of connections of existing properties to the new Kennedy Road
watermain
o Sufficient supply, treatment and storage capacity to accommodate future growth.

Buttersfield Drinking Water System
¢ Single watermain crossing Highway 401 to service the community; no secondary supply
is available if the watermain is offline.
o It is assumed that Buttersfield system will continue to be serviced by the Cobourg Water
System.

9.0 Problem and Opportunity Statement

Based on the work completed during the Phase 1 Master Plan Process, the following
Problem/Opportunity Statement has been developed:

The Township of Hamilton drinking water servicing consists of the following water
systems: Creighton Heights, Camborne and Buttersfield.

The Creighton Heights drinking water system is supplied by three groundwater wells.
Despite the Township’s effort in rehabilitation, the wells have a maximum production rate
that is significantly lower than the approved water taking limits. The raw water contains
ammonia, iron, manganese and methane, making treatment challenging. There will be
insufficient water supply, treatment and storage to accommodate future growth. In
addition, the distribution system contains dead ends with require wasting to maintain
residuals. The physical configuration of the system is challenging, leading to limitations
in fire flow and pressure.

The Camborne drinking water system is supplied by two artesian groundwater wells.
While there is sufficient water supply, treatment and storage to accommodate the existing
and future growth, there is an insufficient number of connections of existing properties to
the new Kennedy Road Watermain, which results in wasting to maintain residuals.
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10.0

The Buttersfield drinking water system is serviced by the Town of Cobourg through a
single watermain crossing under Highway 401. It is expected that that Cobourg will
continue to service the community into the future. However, there is no secondary water
supply if the single watermain is offline.

There is an opportunity through the Master Planning process to review the water systems
and servicing strategies holistically and develop a strategic plan that can be prioritized and
implemented logically with the intended goal of addressing future servicing needs and
ensuring appropriate performance and reliability of Township’s water systems for the
upcoming planning period of 20 years and beyond.

Agency and Stakeholder Consultation

10.1

Notice of Study Commencement

The Notice of Commencement was issued on March 25, 2024. Key stakeholders, agencies and
property owners near the site were issued the notice directly by mail or email. Refer to
Appendix D for the Notice.

10.2

Public Information Consultation

A public information consultation session was held on September 19", 2024.

10.3

Agency/Stakeholder Comments

Table 28 is a summary of initial stakeholder comments received to date. Refer to Appendix E
for the consultation records and an updated stakeholder distribution list.

Table 28: Stakeholder and Agency Comments

STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Review Agency
Ministry of Citizenship and Multiculturalism (MCM)

1.

Comment:
The MCM provided a letter to provide guidance on the archaeological resources, built

heritage resources, and cultural heritage landscapes aspects to be addressed during
this Class EA.

1.

Response:

JLR will advise MCM whether any technical heritage studies will be completed for this
master plan and provide them to MCM before issuing a Notice of Completion.

Review Agency
Ministry of Environment, Conservation and Parks (MECP)

1.

Comment:

The MECP provided a letter that provided general guidance on the Class EA Process,
MECP contacts, MECP technical review details and

2. The MECP provided a list of First Nations and Métis Communities to include in
consultations:
J.L. Richards & Associates Limited November 26, 2025
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Chippewas of Rama First Nation
Chippewas of Georgina Island
Beausoleil First Nation
Alderville First Nation

Curve Lake First Nation
Hiawatha First Nation
Mississaugas of Scugog Island First Nation

Mohawks of the Bay of Quinte

Kawartha Nishnawbe

Response:

1. JLRis considering MECP’s comments in Phase 1 and Phase 2 of the Master Plan and

subsequent public consultation process.
Review Agency
Ministry of Transportation (MTO)
Comment:

1. MTO is interested in attending upcoming PICs and prepared to have any necessary
consultations with the Township to discuss MTO requirements triggered by any future
works in accordance with the Public Transportation and Highway Improvement Act
(PTHIA) and Highway Corridor Management Manual.

Response:
1. JLR will continue to provide updates as the project progresses.

Stakeholder: Behan Construction Ltd.
Representative: Tom Behan

Comment:

1. Mr. Behan owns a local construction company owner (Behan Construction Ltd.). Mr.
Behan is interested in discussing past history and possible future directions for the
Township water supply.

2. Tom requested an update on the project.

Response:
1. JLR will continue to provide updates as the project progresses.
2. JLR to respond after Phase 1 Report is complete.
Stakeholder: Private Property Owner
Lynda Gowling and Roy Hircock
Comment:

1. Ms. Gowling requested for 2505 Hircock Road and 5 properties on the south side of

Hircock Road to be included in the study area and requests to be kept updated.
Response:

1. The study area will include the noted properties on Hircock Rd. JLR will continue to
provide updates as the project progresses.

2. JLR met with Ms. Gowling via virtual meeting on January 28, 2025, at 2:30pm to provide
an update on the revised growth projections and provided answers to her email from
September 20, 2024.

Stakeholder: GEI Consultants (formerly GM BluePlan Engineering)
Representative: Grant Parkinson
Comment:
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

1. GEI Consultants would like to be kept on the contact list and kept informed of the
progress made during this Master Plan Study.

Response:
1. JLR will continue to provide updates to GEIl Consultants.
Stakeholder: R.W. BRUYNSON INC.
Representative: Richard Bruynson
Comments:

1. Mr. Bruynson provided a written request to be considered in the study of the Water
Supply Master Plan and provided a site plan of their lands for our use to be used as a
concept plan for the potential development.

2. Mr. Bruynson requested information about the next PIC.

Response:
1. JLR will continue to provide updates as the project progresses.
2. JLR will contact Mr. Bruynson once a second PIC date is confirmed.
Stakeholder: LINMAC
Representative: Drew Macklin, RPA
Comment:

1. Linmac recommends that Creighton Heights and Buttersfield should negotiate with the

Town of Cobourg for water supply.
Response:

1. JLR will consider this recommendation in Phase 2.
Stakeholder: McDermott & Associates Limited
Representative: John McDermott, MCIP, RPP, PLE
Comment:

1. McDermott & Associates Ltd. Is interested in receiving subsequent notices regarding the
master plan updates.

Response:

1. JLR confirmed that McDermott & Associates Ltd. will continue to receive updates.

Post PIC 1 Comments and Additional Consultation Occurrences

Stakeholder: Ganaraska Conservation

Representative: Cory Harris, P.Eng

Comment:

1. Mr. Harris requested a copy of the Phase 1 Report as well as requested a meeting with
JLR and Anita Schoenleber, Manager of Water Operations for the Municipality to discuss if
the MP will require a Section 34 Amendment of the Clean Water Act.

Response:
1. JLR will provide a response and arrange a meeting after the Phase 1 Report has been
completed.

Stakeholder: Lakefront Utilities Services (LUSI)

Representative: Larry Spryka

Engagement:

1. JLR emailed Mr. Spryka to discuss if the Town of Cobourg had interest in being a supply
option for the deficiencies in the Township of Hamilton water system.

Comment:

1. Any further discussion on this matter would have to come as a request from the Mayor of
the Township of Hamilton to the Mayor of the Town of Cobourg.

Stakeholder: Ministry of Transportation, Corridor Management, Operations East
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Representative: Shanna Foreman

Comment:

1. MTO is interested in attending upcoming PICs and prepared to have any necessary
consultations to discuss MTO requirements triggered by any future works in accordance
with the Public Transportation and Highway Improvement Act (PTHIA) and Highway
Corridor Management Manual.

Response:

1. JLR will send the updated Phase 1 Report once complete.

Stakeholder: Private Property Owner

Dick Kauling

Comments:

1. Mr. Kauling requested more information on the scope of the MP.

Response:

1. JLR will send the updated Phase 1 Report once complete.

Stakeholder: Creighton Heights/Baltimore Residents

Representative: Brent and Julie Morrill

Comment

1. Mr. and Mrs. Morrill attended the first PIC and provided feedback pertaining to concerns
they have about the water pressure at their residence, green tinted water, pinky/orange
residue left in their water fixtures and an overall concern about the security of the water
within their system.

Response:

1. The Township confirmed that the groundwater in the area does have aesthetic issues such
as hardness and colour. The Township also sent a water operator to the home of Mr. and
Mrs. Morrill where testing showed water pressure at the house faucet was 60 to 70 psi and
pressure inside the house after the meter was over 90 psi and the pressure at laundry tap
was 80 psi.

Stakeholder: Creighton Heights/Baltimore Residents

Representative: Julie and Glenn Verge

Comment:

1. Mr. and Mrs. Verge expressed their wishes that the GRCA be consulted on the project. As
well as concerns over the approved developments not having adequate water resources
and lack of water pressure for fire hydrants.

Response:

1. The Township replied confirming that the GRCA was brought on to the project and attended
the PIC. The Township also recognised that the Township does lack fireflow however, fire
protection is achieved with Tanker Shuttle Accredited Fire Trucks and other resources
managed by the Fire Department. As well it was explained that the purpose of this master
plan is the correct path forward to manage water systems nearing capacity.

Stakeholder: Township of Hamilton

Representative: Trevor Clapperton

Trevor Clapperton, Manager of Parks and Facilities for the Township of Hamilton was added

to stakeholder distribution list.

Post Phase 1 Report Posting on Municipality Website

Stakeholder: McDermott & Associates Limited

Representative: John McDermott, MCIP, RPP, PLE

Comment:
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

1. McDermott & Associates requests Phase 1 Report be revised to reflect that the lands
located at 47 Community Centre Road be moved from the 5 — 10 year timeframe to the 0 —
5 year timeframe.

Response:

1. JLR updated report to reflect change.

Stakeholder: Engage Engineering Ltd.

Representative: Jason Armstrong

Comment:

1. The study boundary shown on Figure 3 appears to be different from the other figures. For
example, it doesn’t include the areas identified on Figure 8 as Growth Areas O, I, N, F, D,
U, H, and J. This limited study area is also shown on Figure 14.

2. See Appendix E for remaining comments.
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Response:
1. JLR updated figures with the correct study area boundary for Creighton Heights.
2. See Appendix E for remaining responses.

Stakeholder: GHD Engineering

Representative: Adam Bonner

Comment:

1. GHD shared comments and concerns regarding water supply enhancement concerns, well
field capacity, lack of well field capability study and inaccurate future growth estimations.
See Appendix E for further detail.

Response:

1. JLR acknowledges GHD's concerns and agrees that water storage will be addressed in a
future Class EA. They confirm the need for well field enhancements and will work through
recommendations in the Master Plan Phase 2 Report. JLR did not provide specific
responses to the well field study or growth projections but agreed to further review and
address these issues in future planning.

Stakeholder: Private Property Owner

Representative: Ken Burgess

Comment:

1. Mr. Burgess comments express concern about the water table in Baltimore, particularly
regarding the wells near his property, which have been increasingly overused since the
loss of Cobourg water. He is worried about the sustainability of his well and its ability to
meet future needs. Mr. Burgess also inquired about the possibility of building a reservoir
to help manage water demand during peak periods and asks when the next stage of the
water study will be available.

Response:

1. JLR acknowledges Ken's email and appreciates his interest and concerns. They thank
him for reaching out to Susan at J.L. Richards, who is the point person for the project, and
express their anticipation for the continuation of the project.

Stakeholder: Southern Region Ministry of Natural Resources and Forestry

Representative: Sarah Bale

Comment:

1. The Ministry of Natural Resources and Forestry (MNRF) acknowledges receipt of the study
commencement notice and clarifies that no screening of natural heritage or resource values
has been completed yet. They confirm that, if no MNRF interests are identified in the
project, no further notices are required. However, if any MNRF interests are found, the
proponent should seek permits or technical advice as necessary

Response:

1. JLR acknowledges the response and thanks them for their guidance. They note that they
will review the provided information regarding natural heritage, hazards, and relevant
legislation as they continue with the project. JLR also confirms that any necessary permits
or further consultations with MNRF will be addressed as the project progresses.
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Stakeholder: GEI Consultants

Representative: Grant Parkinson

Comment:

1. GEl's comments highlight the need for recirculating flow to maintain safe pump operation,
and note that the system lacks elevated storage, relying on pressure tanks to maintain flow
during low demand periods. They also suggest comparing modeling results with LHS's fire
flow testing from May 2024 to identify any similarities or differences in the results.

Response:

1. JLR acknowledges GEIl's comments and confirms they will update the report to reflect the
feedback on the "Pump Houses" section. They note that validating and calibrating the water
model is outside the current scope, and they recognize the continuous operation of high-lift
pumps for both the main system and Deerfield Estates Phase 2.

Stakeholder: Ministry of Citizenship and Multiculturalism

Representative: Dan Minkin

Comment:

1. The Ministry of Citizenship and Multiculturalism (MCM) reviewed the Phase 1 Report for
the water supply infrastructure project and noted that there was no assessment of potential
impacts to cultural heritage resources. However, since the master plan follows Approach
#1 under the Municipal Class EA, MCM is comfortable with the cultural heritage assessment
being completed later for each Schedule B and C component. They encourage continued
consultation throughout the process and offer their support for any further questions.

Response:

1. JLR acknowledges comments and will continue to consult with the MCM.
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11.0 Next Steps and Preliminary List of Alternative Solutions

This Phase 1 report is the culmination of the work completed during Phase 1 of the Master Plan.
It is intended that it be used as a reference when working through Phase 2. Phase 2 is intended
to identify alternative solutions to the problems/opportunities developed in Phase 1. A high-level
assessment will be undertaken, and options will be evaluated based on technical, economic,
environmental, and other factors. Based on information available at this time, the following
options have been identified for consideration during Phase 2.

This Phase 1 report assessed Camborne, Buttersfield and Creighton Heights Water
Supply/Distribution Systems inclusively. The analysis concluded that Camborne and Butterfield
are expected to experience limited growth and expansion within the next 20-year time period
and therefore the recommendation for both systems is to do nothing as there is sufficient water
supply capacity. The Creighton Heights growth projections are expected to impact the water
supply drastically, surpassing the operational limit (approximately 700 m®day) and 80% plant
capacity (783 m3/day) within the short-term time period (2024-2029), the 100% plant capacity
(979 m®/day) in the mid-term time period (2029-2034) and the current PTTW (1303 m®/day) in
the long-term time period (2034-2044). The following alternative solutions are recommended:

Option 1. Do nothing (evaluate as baseline)
Option 2. Rehabilitate existing wells; limit community growth; practice water conservation
Option 3. Install new drinking water wells
i. Install large production well on existing site
ii. Install new wells off-site
Option 4. Switch water supply and connect to Town of Cobourg
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12.0 Limitations

This report has been prepared by J.L. Richards & Associates Limited for the Township of
Hamilton’s exclusive use. Its discussions and conclusions are summary in nature and cannot
properly be used, interpreted or extended to other purposes without a detailed understanding and
discussions with the client as to its mandated purpose, scope and limitations. This report is based
on information, drawings, data, or reports provided by the named client, its agents, and certain
other suppliers or third parties, as applicable, and relies upon the accuracy and completeness of
such information. Any inaccuracy or omissions in information provided, or changes to
applications, designs, or materials may have a significant impact on the accuracy, reliability,
findings, or conclusions of this report.

This report was prepared for the sole benefit and use of the named client and may not be used
or relied on by any other party without the express written consent of J.L. Richards & Associates
Limited, and anyone intending to rely upon this report is advised to contact J.L. Richards &
Associates Limited in order to obtain permission and to ensure that the report is suitable for their
purpose.

J.L. RICHARDS & ASSOCIATES LIMITED

Prepared by: Reviewed by:
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Michelle Mulvihill Susan Shi, P.Eng., M. Eng.
Environmental Engineering Graduate Senior Environmental Engineer
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Appendix A

Stakeholder Consultation Plan
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Appendix B

Hydrogeological Review of the
Creighton Heights and

Camborne Water Supply Systems
— BluMetric 2024
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Appendix C

Water Model Results
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Appendix D

Notice of Commencement
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