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1.0 Introduction

1.1 Background

J.L. Richards & Associates Limited (JLR) was retained by the Township of Hamilton (the
Township) to prepare 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 Water Supply
Master Plan (WSMP) is being completed in accordance with the Municipal Engineers Association
(MEA) Class EA Approach 1 master planning process. The objective of this WSMP 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 order to improve the
overall performance and reliability of the water systems.

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.

1.2 Phase 2 Report Objectives

The objective of this Phase 2 report is to identify and evaluate alternative solutions to determine
a preferred solution to the Problem and Opportunity Statement identified in Phase 1 (and
presented in Section 9.0 of the Phase 1 WSMP Report) while taking into consideration the existing
public, municipal stakeholders, indigenous communities and review agency input. This Report
also outlines the methodology used to evaluate the alternatives and identifies their potential
impacts and mitigation measures. Options considered include new construction, potential
retrofits, and/or upgrades to optimize existing water infrastructure to accommodate 20-year
growth within the Township.

The objectives of the Phase 2 Report are:

e To summarize findings from the groundwater resource assessment and source water
protection review

o Toidentify and describe water supply and treatment alternatives

e To present an evaluation matrix with criteria by which servicing alternatives are evaluated
against the natural, social/cultural, technical and financial considerations

e To identify and evaluate alternative solutions to address water servicing capacity issues
associated with the supply and treatment within the three servicing systems in the
Township, with a focus on the Creighton Heights system

e To recommend an overall implementation plan with proposed timelines and associated
costs for each of the planning timeframes

J.L. Richards & Associates Limited January 5, 2026
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e To provide mitigation measures and identify potential impacts associated with preferred
alternatives, as well as any required permits or approvals

e To summarize the consultation activities

1.3 Phase 1 Problem and Opportunity Statement

The Water Supply Master Plan Phase 1 report was finalized on February 28", 2025, and posted
on the Township’'s website (Water Supply Master Plan - Township of Hamilton
(hamiltontownship.ca). Based on the work completed in Phase 1 of the Master Plan process, the
following Problem and Opportunity Statement was 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 which 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.

The Buttersfield drinking water system is serviced by the Town of Cobourg through a single
watermain crossing under Highway 401. It is expected 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”.

J.L. Richards & Associates Limited January 5, 2026
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2.0 Groundwater Resource Assessment

Following completion of Phase 1 WSMP report, JLR continued to work with BluMetric
Environmental Inc. to complete a Source Water Protection Review of the Creighton Heights and
Camborne water supply systems. The purpose of developing this report was to review local
source protection policies and wellhead protection areas, summarize existing background
information with the Township as it relates to source water protection, and conduct a desktop
review of potential drinking water threats, land use restrictions, and potential impacts to
landowners and businesses at the screening level. Refer to Appendix A for Source Water
Protection report.

In addition, in May 2025, Stalwood Homes retained GHD to complete a preliminary aquifer
performance testing of an existing water well (TW4) in Creighton Heights, including a step test
and pumping test. Refer to Appendix B for the report. This report was provided to JLR by Stalwood
Homes to support the completion of the WSMP.

21 Summary of Source Water Protection Considerations for the Creighton Heights
and Camborne Municipal Drinking Water Systems (BluMetric, 2024)

The 2024 BluMetric report on Source Water protection was completed as required under the
Clean Water Act and its purpose is to outline policies for managing significant drinking water
threats including policies to eliminate or reduce significant threats to water quality or stresses to
drinking water quality. The following section presents the main findings of the study.

2.1.1 Existing Wellhead Protection Areas

The WHPASs consist of the areas around a wellhead where land-based activities have the potential
to impact the quality of groundwater flowing to the well. The four WHPA zones are defined as
follows:

WHPA-A: A distance of 100m or less from the wellhead.

WHPA-B: A travel time in the aquifer of 2 years or less, excluding the WHPA-A.
WHPA-C: A travel time in the aquifer of 2 to 5 years.

WHPA-D: A travel time in the aquifer of 5 to 25 years.

Vulnerability scores were assigned to each WHPA zone based on the time of travel and the
vulnerability of the aquifer. Buttersfield is supplied with surface water from the Town of Cobourg
and therefore evaluation of its WHPAs were not conducted in this study. The WHPAs for the
Camborne and Creighton Heights municipal drinking water systems are illustrated in Figures 1
and 2, respectively. For both systems, the vulnerability scores of each WHPA zone are:

e 10 (for WHPA-A)

e 8 (only for a 0.28-hectare portion of Creighton Heights’ WHPA-B near this WHPA’s
northeastern boundary)

e 6 (for WHPA-B)

e 2 (for WHPA-C and WHPA-D)

J.L. Richards & Associates Limited January 5, 2026
JLR No.: 32814-000 -7- Revision: Final



Phase 2 Report (Final)

Township of Hamilton Water Supply Master Plan

Wellhead Protection Areas N \ Vulnerability Scores
B wHPA - A f/’ w ’ 2 ) \
WHPA - B f U | ," P b /
| wHPA - C [ {' j . ;J ',
WHPA-D { ; } [ '
/ | /
J y
\18 \18J
A2
\] \‘
/‘ ' "'J
'I/"\ “,‘/ "/'1 ,/\ ‘/‘
/" i /)‘
’,/“\ / .{/"\ /
Vi | s (
\ \

Figure 1: Camborne Well Supply: WHPAs and Their Associated Vulnerability Scores (Ganaraska

Assessment Report, 2018)
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Figure 2: Creighton Heights Well Supply: WHPAs and Their Associated Vulnerability Scores
(Ganaraska Assessment Report, 2018)

2.1.2 Source Water Protection Implications

The addition and/or replacement of one or more wells to the Creighton Heights municipal drinking
water system will require revisions to the existing WHPA delineations. This would require further
analysis using a numerical groundwater flow model which is typically undertaken in a future
Schedule ‘B’ Class EA study and design stages. However, the following assumptions can be
made and should be considered.

e For each new well, the WHPA-A will consist of a circular area with a radius of 100 m,
centered over the new well.

¢ [fanew water supply well is established at TW9 and/or the Winter artesian well, its WHPA-
A will overlap with the existing WHPA-A. The total area of ‘new’ WHPA-A will be lower
than if a new water supply well is established at the Perron artesian well and/or the

January 5, 2026
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Township of Hamilton Well #1 and #2. The locations of the wells referenced are shown in
the figure below.

e The establishment of one or more new wells will likely result in the total surface areas of
WHPA-B, WHPA-C and WHPA-D increasing. Some zones will be ‘bumped up’ in
categorization (e.g., going from WHPA-D to WHPA-C, or from WHPA-C to WHPA-A, etc.),
and some areas currently outside of all WHPAs will fall within the new WHPA delineation.

Perron

Hamilton Twp Well #2
Hamilton Twp Well #1

Creighton Heights g

Figure 3: Potential Additional Water Supply Wells for Creighton Heights Municipal Drinking Water
System (BluMetric, 2024)

21.3 Prescribed Activities That Could Pose Significant Drinking Water Threats

The policies within the Ganaraska Source Protection Plan (SPP) aim to address significant
drinking water threats in each WHPA zone. In WHPA-A, activities such as sewage systems,
agriculture activities, handing and storage of fuel, storage of road salts, waste disposal sites,
handling and storage of dense non-aqueous phase liquids (DNAPL) and snow storage could pose
a threat if they meet specific conditions under the 2021 Technical Rules of the Clean Water Act.
In WHPA-B with a vulnerability score of 6, the only activity that could pose a threat is the handling
and storage of DNAPL. However, in the small portion of WHPA-B with a vulnerability score of 8,
additional activities such as organic solvents, sewage storage, and waste disposal sites may also
pose a threat. In WHPA-C, the handling and storage of DNAPL is the only potential threat, while
no activities in WHPA-D could pose a significant threat.

As described in Section 3.3 Hydrogeological Review in the Phase 1 WSMP Report, BluMetric had
identified alternatives in Creighton Heights to meet increased water demands. The following table
qualitatively describes the level of impact that the Ganaraska SPP policies will have on each
alternative.

J.L. Richards & Associates Limited January 5, 2026
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Table 1: Implications of Installing New Wells

Ranking — Level of
Impact Due to New
Land Use Rationale
Restrictions and
Prohibitions

Location of New

Well

The WHPA-A of the new well will mostly
overlap with the existing WHPA-A.

Near TW9 5 (lowest impact) Relatively minimal increase in the total area
of WHPA-A.
The WHPA-A of the new well will partially
Winter Artesian Well 4 overlap the existing WHPA-A, resulting in

an increase in the total surface area of
WHPA-A.

The WHPA-A of the new well will not
overlap with the existing WHPA-A. Total
surface area of WHPA-A will increase by
Perron Artesian Well 3 approximately 3.14 hectares. Surface area
of WHPA-B, WHPA-C and WHPA-D will
likely increase by extending further

northeast.
Total surface area of WHPA-A will increase
Winter and Perron > by more than 3.14 hectares. Surface area of
Wells WHPA-B, WHPA-C and WHPA-D will likely
increase by extending further northeast.
New WHPA-A will be delineated in an area
Township of currently outside of all existing WHPAs.
Hamilton Wells #1 1 (highest impact) | Surface area of WHPA-B, WHPA-C and
and #2 WHPA-D will increase, likely extending
further southeast.
214 Water Quality and Stress

The BluMetric SWP report confirmed that the Township’s municipal drinking water systems are
located within the Ganaraska Region Source Protection Area (GRSPA), which forms part of the
larger Trent Conservation Coalition Source Protection Region (TCC SPR). Within the Camborne
and Creighton Heights service areas that are situated in the Cobourg Creek and Midtown Creek
watersheds. The Tier 1 Water Budget and Stress Assessment (GRCA, 2010) concluded that both
surface water and groundwater are subject to low stress levels. The report also reviewed historical
evaluations of raw water quality data from both wellfields and found no indicators of drinking water
quality issues that would pose a threat to human health.

Furthermore, the intrinsic vulnerability of the aquifers supplying both systems was determined to
be low across all WHPA zones (Jagger Hims Ltd., 2007), indicating a strong level of natural
protection. However, historical water quality testing revealed some exceedances of Ontario
Drinking Water Standards (ODWS) including lead and hardness at the Camborne municipal
wellfield, and iron, manganese, and hardness at the Creighton Heights municipal wellfields

J.L. Richards & Associates Limited January 5, 2026
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(Morrison Environmental Ltd., 2004). These exceedances were considered characteristic of the
natural groundwater quality in the region.

2.2 Summary of Preliminary Aquifer Performance Testing of an Existing Water Well
(GHD, 2025, BluMetric Review, 2025)

Figure 4 below shows the location of the test well, referenced as “TW4,” situated approximately
500 metres southwest of the existing Creighton Heights municipal wellfield. This well was
originally drilled as part of a 1993 investigation into expanding the community’s water supply and
was retained for possible future use at the request of the property owner. The well is identified in
both the GHD 2025 Aquifer Testing Summary and BluMetric’s Hydrogeological Review.

The well was constructed to a depth of 44.5 m, with bedrock encountered at 39.6 m and
groundwater first observed at 28.7 m in a sand unit within a hard, grey clay layer. Following drilling,
the well was backfilled with pea stone from 44.5 m to 28.7 m, fitted with a 3.05 m screen, and
sealed to surface.

Initial testing in the 1990s concluded that TW4 did not have sufficient yield for primary municipal
supply, especially when compared to higher yielding wells in the same area, such as TW6 and
TWY7, which yielded 680 L/min and 965 L/min, respectively. Nonetheless, an earlier eight-hour
pump test recommended a pumping rate between 37.8 L/min and 56.7 L/min.

In April 2025, GHD conducted new testing, pumping TW4 at approximately 75.6 L/min. The results
indicated the well may be capable of supporting a limited supply role. Water quality testing showed
no exceedances of health-related parameters under the Ontario Drinking Water Standards
(ODWS). However, several aesthetic objectives were exceeded, including hardness, colour, iron,
turbidity, and methane. Elevated methane and likely ammonia concentrations were consistent
with regional groundwater characteristics.

BluMetric’s review of the GHD report confirmed that while TW4 may be suitable as a
supplementary or backup municipal supply source, its limited yield is insufficient to meet the
projected maximum daily demand for Creighton Heights. BluMetric recommends focusing on the
installation of new municipal supply wells, with TW4 considered for future supplemental use if
required.

J.L. Richards & Associates Limited January 5, 2026
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%Y

Test Well Location

e

Figure 4: Test Well Location (GHD, 2025)
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3.0 Ganaraska Region Conservation Authority Consultation

The Township of Hamilton’s municipal drinking water systems are located within the Ganaraska
Region SPA (GRSPA). The GRSPA is in turn located within the Trent Conservation Coalition
Source Protection Region (TCC SPR), alongside four other Source Protection Areas: Crowe
Valley, Kawartha-Haliburton, Lower Trent and Otonabee-Peterborough. These SPAs, located
adjacent to one another, are consolidated into the TCC SPR in order to centralize the source
protection planning process.

In May of 2025, JLR consulted with GRCA in the presence of the Township representatives. See
Appendix C for consultation summary.

4.0 Future Servicing Requirements and Design Basis

A summary of the 20-year design basis developed in Phase 1 WSMP report is provided in the
following system specific sections. This section outlines the anticipated servicing challenges
based on growth projections, infrastructure limitations, and current operating conditions.

4.1 Creighton Heights

The Creighton Heights water system is already showing signs of strain under existing conditions,
and future population growth is expected to exacerbate these limitations. The WTP’s maximum
operational limit, identified in previous studies (GM BluePlan, 2020), is approximately 700 m*/day.
Water supply in Creighton Heights is also constrained by limited well productions, with wells
underperforming compared to their rated capacities.

Under the low growth scenario, short-term projections (2024 - 2029) indicate that the maximum
day demands will already exceed the system’s operational limit. By the mid-term (2029 - 2032),
demand is forecasted to exceed both the operational limit and the 100% rated capacity of the
treatment plant as shown in Figure 5. Long-term projections (2034 - 2044) show that the average
day demand alone will surpass the operational limit, while maximum day demand is expected to
exceed all key capacity metrics including the operational limit, plant capacity (979 m?®day), and
Permit to Take Water (PTTW) limit (1,303 m®/day). In the high growth scenario, these constraints
are reached even sooner. Max day demand is forecasted to exceed the operational limit as early
as 2025, with 80% of the WTP rated capacity reached by 2027 and full capacity reached by 2036
also shown in Figure 5.

J.L. Richards & Associates Limited January 5, 2026
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Figure 5: Creighton Heights Low Growth Scenario Projected Average Day & Max Day Demand with
Associated Population in Comparison to Plant Capacity, PTTW and Operational Limit

Table 2 below summarizes the additional water supply and treatment capacity that is required to

support the low growth scenario for Creighton Heights.

Table 2: Creighton Heights Water Supply and Treatment Design Basis (Low Growth)

Short-Term Mid-Term Long-Term
(2024-2029) (2029-2034) (2034-2044)
,(An(;!;jllctjl)onal PTTW Flow Required n/a n/a 307
Additional WTP Capacity (m®/d) n/a n/a 651
Additional WTP Capacity
Considering Operational Limit 119 281 930
(m3/d)
J.L. Richards & Associates Limited January 5, 2026
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Figure 6: Creighton Heights High Growth Scenario Projected Average Day & Max Day Demand
with Associated Population in Comparison to Plant Capacity, PTTW and Operational Limit

Tables 3 below summarizes the additional water supply and treatment capacity that is required to
support the high growth scenario for Creighton Heights.

Table 3: Creighton Heights Water Supply and Treatment Design Basis (High Growth)

Short-Term Mid-Term Long-Term

(2024-2029) (2029-2034) (2034-2044)

,(An(igllctjl)onal PTTW Flow Required n/a n/a 681
Additional WTP Capacity (m®/d) n/a 210 1,005
Additional WTP Capacity

Considering Operational Limit 217 489 1,284
(m3/d)

The main constraints guiding the future servicing strategy for Creighton Heights are its limited well
production capacity, with actual output below permitted levels, the existing operational limits being
approached or exceeded in the short-term and the high growth projections that magnify these
limitations significantly earlier compared to under the low growth scenario which stresses the need
for supply upgrades and additional infrastructure.

J.L. Richards & Associates Limited January 5, 2026
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4.2 Camborne

The Camborne water system has demonstrated consistent and reliable performance under
existing conditions, with no immediate constraints identified in terms of water supply or treatment
capacity. Over the four-year period from 2020 to 2023, the system's average day demand has
remained stable, ranging between 43 and 50 m*/day and maximum day demands during this time
have varied from 83 and 177 m?/day.

These demands are significantly below the PTTW limits of Well 1A (288 m?®/day) and Well 2A (412
m?/day). Figure 7 demonstrates that Camborne’s current water supply infrastructure can
accommodate increased demand, even under future growth scenarios.

Given the relatively low existing usage and the considerable buffer below PTTW limits and WTP
capacity, the Camborne water system is well positioned to meet projected future water demands.
No immediate upgrades or expansions are anticipated within the 20-year timeframe.
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Figure 7: Camborne Growth Scenario Projected Average Day & Max Day Demand with Associated
Population in Comparison to Plant Capacity and PTTW
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Tables 4 below summarizes the additional water supply and treatment capacity that is required
for Camborne.

Table 4: Camborne Water Supply and Treatment Design Basis

Short-Term Mid-Term Long-Term

(2024-2029) (2029-2034) (2034-2044)

Additional PTTW Flow Required n/a n/a n/a
(m3/d)
Additional WTP Capacity (m®/d) n/a n/a n/a
Excess PTTW and WTP Capacity 193 191 186
(m3/d)

4.3 Buttersfield

As described in the Phase 1 WSMP report, the Buttersfield water system is supplied via the
Cobourg Drinking Water System, which draws from Lake Ontario. Water is conveyed to
Buttersfield via a single transmission main under Highway 401. The Township anticipates that this
arrangement will continue over the next 20 years.

Although Buttersfield itself does not face supply limitations under the current servicing model,
ongoing coordination with the Town of Cobourg/Lakefront Utility Services Inc. will be required.
The Township has noted that existing agreements include provisions for modest growth however
proactive collaboration is recommended to confirm that Cobourg’s system can accommodate
future demands from Buttersfield.

5.0 Identification of Water Supply Alternatives in Creighton Heights

5.1 Alternative 1: Do Nothing/Status Quo

The Status Quo alternative represents a scenario in which the existing well intake volumes remain
unchanged, with no additional water supply or treatment capacity introduced. This option is
included as a baseline for comparison against other potential alternatives.

Water supply for Creighton Heights is currently provided by three wells: TW1, TW6, and TW7.
Under Permit to Take Water (PTTW) No. 2320CGPMQ5 and existing operational constraints, the
maximum combined daily pumping limit from these wells is 1,303 m3/day. 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 (Lotowater, 2022). 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.

According to the low growth scenario presented in the Phase 1 Report, maximum day demand is
projected to increase to approximately 819 m3/day by 2029, 981 m3/day by 2034, and 1,630
m?/day by 2044. Based on these projections, the current system will no longer be able to meet
demand in the next few years without an addition to the water supply or prevention of expansion.
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Operational data obtained from Annual Drinking Water System Reports over four (4) years, from
2020 to 2023 reinforces these concerns. The maximum day of the four years occurred in 2021
where the raw water production reached 696 m®day. This indicates that the system is already
operating near its operational capacity during periods of high demand.

Under these conditions, the Do Nothing alternative does not address the Problem and Opportunity
Statement due to water supply limitations and reduced reliability for Creighton Heights residents.
These risks are further amplified under the two growth scenarios outlined in the Phase 1 Report.

5.2 Alternative 2: Rehabilitate Existing Wells; Limit Community Growth; Practice
Water Conservation

The Township has recently undertaken inspection, repair and rehabilitation efforts for wells in
Creighton Heights, which are described in the Creighton Heights Well 7 Inspection and
Rehabilitation Report (Lotowater, 2022) and Well Video and Sonic Log — Creighton Heights TW1
(Lotowater, 2021) included mechanical rehabilitation through scrubbing the interior casing and
screen, amongst other services. There has been no measurable increase in groundwater supply
capacity. The service program identified concerns with the existing wellhead and recommended
wellhead upgrades. Further rehabilitation is unlikely to significantly improve water supply capacity,
as the primary limitation stems from the characteristics of the aquifer itself rather than the
condition of the wells.

Supported by (RDCL, 1996) report, there is significant interference between TW1, TW6 and TW7.
In the report, pumping tests revealed a significant drawdown of approximately 13 m at TW6 and
7 m at TW1 which supports the statement that there is substantial hydraulic interference between
the wells. TW7 also showed a recovery shortfall of about 5 percent after testing. Similar recovery
shortfalls were observed at other test well locations and were attributed to interference from
nearby test wells and possibly other groundwater extractions in the region. The interference is
largely due to their proximity and the fact that all three wells draw water from the same overburden
upper bedrock aquifer system. The shared source and resulting drawdown effects reduce the
efficiency and long-term sustainability of extracting greater volumes from these wells.

Given these hydrogeological constraints, this alternative focuses on managing demand rather
than expanding supply. Growth would be controlled by limiting new development. This approach
aims to prevent water distribution failures caused by exceeding the system’s available capacity.

In parallel, new growth within the settlement area boundary may choose to develop
private/communal wells, especially since the Hydrogeological Review of Creighton Heights
(BluMetric, 2024) confirmed the presence of localized groundwater resources. These resources
are found primarily in fine to medium grained sand deposits overlain by potentially thick confining
clay layers. However, available well records suggest that wells in the region typically do not
access a regionally extensive aquifer.

Although growth restrictions are emphasized under this alternative, some new municipal
connections are anticipated to occur over time. To address this, the Township could promote
community wide water conservation measures, such as seasonal watering restrictions, use of
water efficient fixtures, rainwater harvesting systems, and public education initiatives to
encourage water-saving behaviours. The combination of aquifer limitations, well interference, and
operational constraints underscores the need for proactive demand management to maintain a
reliable water supply in Creighton Heights.
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5.3 Alternative 3: Expand Well Field and Install New Drinking Water Wells
5.3.1 Alternative 3a: Install large production well on existing site

To meet the projected increase in water demand for the Creighton Heights community, one
potential solution is the construction of a new large diameter production well at the existing
municipal well site, near production well TW9. This approach aligns with recommendations from
the Well Construction Program for the Community of Creighton Heights (RDCL, 1996), which
identified TW8 and TW9 as pilot holes for a larger production well.

Although construction of the production well was considered at the time, it was ultimately deferred.
Since 1994, the Township has relied on TW1, TW6, and TW7 as production wells. The RDCL
report concluded that the most favourable design for the proposed well would involve a gravel-
packed, large-diameter well screened across both the overburden and upper bedrock aquifer,
with an ideal screen interval between 53.5 and 61.5 metres below ground surface near TWO.

The new production well would be outfitted with a pump capable of delivering flows exceeding
965 L/min (1,390 m?3/day). Aquifer testing at TW7 previously demonstrated the aquifer’s ability to
sustain this pumping rate for up to 8 hours while retaining 68% of the available drawdown,
supporting the feasibility of this extraction rate. At full capacity, the well could supply
approximately 78% of the 20-year projected maximum day demand for Creighton Heights,
representing a substantial improvement in available water supply.

An important advantage of this option is its minimal impact on surrounding land use from a source
water protection perspective. Based on the SWP Implications report (BluMetric, 2024), the new
well's WHPA-A would largely overlap with the existing WHPA-A. As a result, the increase in the
protected area and the associated land use restrictions is expected to be minimal.

However, some limitations remain. Since the proposed well would draw from the same
overburden upper bedrock aquifer system as the existing wells, there is a potential for hydraulic
interference. Significant drawdown and incomplete recovery were previously observed during
aquifer testing in the area, particularly among TW1, TW6, and TW7. The actual net gain in supply
from the new well may therefore be reduced by interference, and additional testing would be
required to confirm sustainable yield under operational conditions.

While this alternative offers a technically feasible and centrally located option to meet mid-term
demand, its capacity to support long-term growth is limited by the physical constraints of the
aquifer. Additional supply planning would likely be required beyond the 20-year period.

53.2 Alternative 3b: Install a new well off-site

To support the long-term water supply needs of the Creighton Heights community, this alternative
involves the development of new municipal drinking water wells outside the current wellfield.
Historical records and previous hydrogeological assessments indicate that several locations may
offer viable sources, particularly within the same overburden upper bedrock aquifer system
currently used by the existing wells.

One promising area lies near the former Winter and Perron artesian flowing wells. As documented
in the Well Construction Program for the Community of Creighton Heights (RDCL, 1996), these
wells were historically observed to be flowing at approximately 160 L/min, or roughly 230.4
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m3/day. If both wells were developed at similar yields, they could contribute over 460 m®/day to
the municipal supply. This would be enough to nearly eliminate the projected 2034 supply shortfall
and address up to 70 percent of the anticipated 2044 supply deficit, assuming sustainable
performance and sufficient treatment capacity. These wells were screened in the same aquifer
system as the current municipal sources and may still represent viable production locations,
subject to updated aquifer testing and water quality analysis.

Development of a new municipal well at the Winter site would result in only a partial overlap with
the existing WHPA-A and a moderate increase in restricted land area. As such, it is considered
to have relatively low regulatory impact. The Perron site, on the other hand, lies outside of the
current WHPA-A and would result in the creation of new protection zones, with expected
extensions of WHPA-B, -C, and -D to the northeast. If both the Winter and Perron sites were
developed concurrently, the cumulative land use impact could be higher, with the total WHPA-A
area increasing by more than 3.14 hectares and larger portions of land subject to restrictions and
prohibitions under source water protection policies.

Upon further review of the physical location of the original Township of Hamilton Wells #1 and #2,
these have been determined to be less feasible due to its location within a residential
neighborhood.

Another potential new well location has emerged from recent testing conducted by GHD in April
2025, as summarized in the Preliminary Aquifer Performance Testing of an Existing Water Well
undertaken at the request of Stalwood Homes and shared with JLR. The well, identified in the
provincial well record under identification number 4509992 (TW#4) and drilled in 1993, was
originally intended for municipal water supply. On April 23, 2025, a submersible pump was
installed in the well, and step testing was completed the same day. Following the tests, the water
level in the well recovered to 99% of its pre-pumping level within 60 minutes, indicating a relatively
responsive and productive aquifer. Based on the step test results, a six-hour constant-rate
pumping test was carried out at a sustained flow rate of 75.6 L/min (equivalent to approximately
109 m3/day). While this flow rate is more modest compared to other sources, it may still represent
a useful supplemental supply for the community if further testing confirms long-term sustainability
and water quality compliance.

Overall, this alternative presents an opportunity to diversify, supplement and provide backup to
the existing water supply network while potentially alleviating stress on the current wells. Further
hydrogeological investigation and consultation with source water protection authorities would be
required to confirm the feasibility and preferred location for any new supply wells.

54 Alternative 4: Supplement Water Supply and Connect to Town of Cobourg
Drinking Water System

This alternative explores the option of supplementing or fully replacing the Creighton Heights
municipal water supply by connecting to the Town of Cobourg's drinking water system. While
technically feasible, this option presents several political, financial and scheduling complexities
that must be carefully considered.

To implement this alternative, a formal municipal servicing type agreement would be required
between the Township of Hamilton and the Town of Cobourg, involving agreement around water
allocation, rate structures, long-term servicing commitments, and cost-sharing. The political
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landscape and commitment from both municipalities could present delays or uncertainties in
securing an updated intermunicipal servicing agreement.

From an infrastructure standpoint, the connection would require substantial capital investment.
This includes the installation of new watermains likely along Nagle Road and cross under Highway
401, necessitating coordination with the Ministry of Transportation (MTO), especially if alignment
is tied to future interchange upgrades. Additional infrastructure such as booster pumping stations
and reservoir storage would also be needed to ensure adequate pressure requirements for
Creighton Heights.

In discussion with Lakefront Utilities Services Inc. (LUSI), it is understood that the Cobourg Water
Master Plan is due for an update in 2027. There may be an opportunity to incorporate the
Township’s water demand at that time. However, the municipal councils will have to reach an
agreement of supplying treated water from Cobourg to the Township. LUSI indicated that all
proposed infrastructure to service Creighton Heights will be funded by the Township, including
watermain construction, capacity increase triggered at the Cobourg WTP, highway crossing,
booster station and reservoir.

Despite these challenges, this alternative remains technically viable and could provide a long-
term, treated water source with greater consistency and reliability compared to local groundwater
wells. However, transitioning to an external water provider reduces local control over supply,
water rates, and service continuity which are factors that may have long-term implications for the
Township’s independence in water management and water security.

Overall, while connection to Cobourg offers a technically feasible solution, it involves substantial
upfront costs, inter-jurisdictional coordination and potential schedule delays to meet the future
demands in Creighton Heights.

5.5 Alternative 5: Supplement Water from Camborne Drinking Water System

This alternative considers supplementing the Creighton Heights water supply by utilizing excess
capacity from the artesian well in Camborne. The Camborne well is known to have consistent
overflow and produces water of better-quality relative to the existing groundwater sources in
Creighton Heights.

Water could be conveyed from Camborne to the Creighton Heights distribution system via the
construction of a dedicated watermain, booster pump station and reservoir. The distance between
the two communities is approximately 8.5 km.

This option would require careful coordination between the Camborne and Creighton Heights
distribution system to ensure compatibility in pressure zones, treatment compliance, and system
redundancy. Permitting and environmental assessment would also be required. This alternative
would address Creighton Height's short-term water demand deficiency. However, this option on
its own will not address the long-term water demand requirements and presents a significant
capital investment in the range of more than $15 million.

5.6 Alternative 6: Supplement Water from Cobourg Creek

Alternative 6 involves establishing Cobourg Creek as an additional water source for the Township
of Hamilton. The Cobourg Creek watershed is located within the Township of Alnwick/Haldimand,
the Township of Hamilton and the Town of Cobourg.
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Surface water quality in Cobourg Creek is generally good, with only localized problems. The
physical Parameters of Cobourg Creek (dissolved oxygen, pH, conductivity and alkalinity) indicate
that surface water quality can be resilient to acidification, eutrophication and chemical additions.
Potential issues that may arise from this alternative is the disturbance of the diverse biological
community within the creek. Further details can be found in the Cobourg Creek Background
Report: Abiotic, Biotic and Cultural Features (GRCA, 2008).

In consultation with the GRCA (May 2025) it was confirmed that surface water intake from
Cobourg Creek should be considered as a last resort due to sensitive cold water species, source
water protection implications (new Intake Protection Zone) and potential increased regulatory
burden for local property owners.

6.0 Identification of Water Treatment Alternatives in Creighton
Heights

6.1 Alternative 1: Do Nothing/ Status Quo

The Status Quo alternative represents a scenario in which the Creighton Heights water treatment
plant at 9235 Dale Road remains operational and continues treatment as is. Currently and in
accordance with the Creighton Heights Municipal Drinking Water License, the maximum daily
volume of treated water that flows from the treatment subsystem into the distribution system shall
not exceed the rated capacity of 979.2 m3/day.

6.2 Alternative 2: Expand Water Treatment Plant on Existing Site

Alternative 2 is to expand the plant on the existing site to meet future water treatment
requirements. This alternative involves expansion to all unit treatment processes, including the
chemical feed systems, filters, UV disinfection, methane stripper, high lift pumps and clear wells.
The existing WTP building would also be expanded to accommodate the additional equipment.

This alternative would provide the Township with a centralized water treatment location, where all
new sources of water supply, regardless of location, would be treated and distributed from.
However, maintaining operation during construction would be carefully considered when
designing for the new and expanded process and building space. Hydraulic and headloss
limitations within the current facility should also be carefully reviewed.

6.3 Alternative 3: Construct New Water Treatment Plant with New Off-Site Wells

Alternative 3 depends on the selection of the location for the new water supply. This option would
retain the existing water treatment plant in operation for current municipal wells, maintaining their
existing capacities. Water treatment will be provided at the location of the new municipal supply
well locations resulting in a decentralized treatment approach.

This scenario offers the advantage of not interrupting operations of the existing WTP facility while
the new facility is being constructed. Depending on the location and raw water quality of the new
water supply, the level and type of treatment may differ from the existing WTP and the new facility
would benefit from having a dedicated treatment train tailored to the specific water quality at the
source. Additional advantages of a new WTP at a different location include increased flexibility in
plant design, the ability to meet current demands, and opportunities for future expansion. Pre-
engineered modular solutions would be considered to improve capital and operational costs.
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It should be noted that the Creighton Heights system is currently supplied from wells with elevated
naturally occurring ammonia in the aquifer. As a result, the system operates using a combined
chlorine residual (monochloramine) for secondary disinfection in the distribution network. To
manage the potential for nitrification, the Township briefly switches to a free chlorine residual for
approximately 3-4 weeks each fall, before reverting to monochloramine for the remainder of the
year. This disinfection strategy is a key consideration when evaluating new production wells such
as the Winter Well, Perron Well or TW#4.

When additional wells are brought online the treatment processes at all facilities must produce a

consistent secondary disinfectant residual. This compatibility concern will be carefully addressed
in the planning and design of Alternative 3.

7.0 Evaluation of Water Servicing Solutions in Creighton Heights

71 Evaluation Methodology

To facilitate the evaluation and selection of the preferred solutions during Master Plan Phase 2,
a transparent and logical four-part assessment process was established. This process included:

° Initial screening of alternative options

° Identification of water servicing solutions

. Detailed evaluation of screened alternative solutions
° Selection of a preferred alternative solution

7.2 Initial Screening of Alternative Solutions

The initial screening process considers the overall feasibility of the potential alternative solutions
and identifies which alternative fully addresses the Problem and Opportunity Statement as
identified in Phase 1 Report. This step ensures that unsuitable alternatives are not carried forward
to a more detailed evaluation stage.

Table 5: Initial Screening of Alternative Options — Water Supply

Option ~_ ScreeningResult

1 Do Nothing / Status Quo x Does not meet future servicing
requirements. Not carried forward.

2 Rehabilitate existing wells; limit v’ Feasible option. Carried forward.

community growth; practice water

conservation
3 Install new drinking water wells v Feasible option. Carried forward.

I.  Install large production well on
existing site.

Il Install a new well off-site

4 Supplement water supply and connect

to the Town of Cobourg Drinking
Water System

v’ Feasible option. This would involve
negotiations between the two
municipalities to formalize the
agreement. This option will also involve
substantial investment to build
transmission mains and associated
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' Option Screening Result

infrastructure to be able to connect.
However, this is a technically feasible
solution for long-term water supply.

5 Supplement Water from Camborne x This option alone would provide short-
Drinking Water System term and temporary relief for the water
supply needs of Creighton Heights.
However, the financial impact of
implementation of this alternative would
largely outweigh the mid and long-term
water servicing needs of Creighton
Heights as there is a limit on additional
volume of water that could be provided.
Not carried forward.

6 Supplement Water from Cobourg x This option would negatively impact
Creek the native cold-water species and would
require a lengthy and expensive
regulatory process and consultation with
property owner and the GRSA to get
approval. Not carried forward.

Table 6: Initial Screening of Alternative Options — Water Treatment

' Option Screening Result
1 Do Nothing / Status Quo x Does not meet future servicing
requirements. Not carried forward.
2 Expand Water Treatment Plant on v’ Feasible option. Carried forward.
Existing Site
3 Construct New Water Treatment Plant | v' Feasible option. Carried forward.
with New Off-site Wells

J.L. Richards & Associates Limited January 5, 2026
JLR No.: 32814-000 -24- Revision: Final



Phase 2 Report (Final)
Township of Hamilton Water Supply Master Plan

7.3 Identification of Water Servicing Solutions

The main objective of Phase 2 of a Master Plan is to identify and evaluate viable alternative
solutions to the Problem/Opportunity Statement identified in Phase 1. All reasonable potential
solutions to the problem(s) are considered. Master Plans for water servicing projects generally
identify and review a broad range of solutions. The objective of Phase 2 is to focus on determining
an overall solution to the problem and not necessarily confirming all the details, which are typically
explored further in the Schedule ‘B’ or ‘C’ Class Environmental Assessment, preliminary and
detailed design stages.

According to the initial screening results, the short-listed water supply and treatment options have
been combined to establish feasible water supply servicing solutions for Creighton Heights. The
proposed water servicing solutions are summarized below and will be evaluated against the list
of criteria in the following section.

o Option A: Rehabilitate Existing Wells; Limit Growth and Practice Water Conservation;
Optimize Existing Infrastructure

e Option B: Install Larger Diameter New Drinking Water Well On Existing Site, Expand
Existing Creighton Heights Water Treatment Plant

e Option C: Install New Drinking Water Well Off-Site, Expand Existing Creighton Heights
Water Treatment Plant

e Option D: Install New Drinking Water Well Off-Site, Build a New Water Treatment Plant

with New Wells
e Option E: Supplement Water Supply and Connect to the Town of Cobourg Drinking Water
System
J.L. Richards & Associates Limited January 5, 2026
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7.4 Detailed Evaluation Criteria of Preferred Alternative Solution

Based on the initial screening process, a detailed assessment of the short-listed alternatives was
conducted. Evaluation criteria were developed based on a review of the background information,
experience of similar assessments and stakeholder comments. The evaluation criteria are
described in Table 7.

Table 7: Summary of Evaluation Criteria

Criteria ‘ Description
Natural Environment e Impact on natural features, heritage areas,
Considerations watercourses, and aquatic habitats

e Proximity to and effects on WHPAs, natural areas,
ecosystems, and wetlands

e Construction and operational effects on terrestrial and
aquatic species, including at-risk species
e Effects on ground and surface water quality and

quantity
Social and Cultural e Proximity and impact of facilities to residential,
Environment commercial, and institutional areas
Considerations e Impact on archaeological resources, heritage sites, and

cultural landscapes

e Public acceptance, First Nations impact, and
construction-related impacts

e Operational, cultural, heritage, and aesthetic
considerations

Planning and Land Use e Property needs and ownership

e Compliance with Official Plan and zoning regulations
¢ Required approvals and permits

o Compatibility with adjacent properties

Reliability and Security o Water source and operational stability
e Ability to accommodate future growth
¢ Redundancy and back-up

Technical Feasibility e Water source and treatment requirements
e Facilities needed, including constructability and site
services

e Transmission requirements
e Water quality, aging infrastructure, and expandability

¢ Reliability and security of the distribution/conveyance
system

e Ease of connection to existing infrastructure

e Maintenance requirements and the potential for system
improvements

Financial Considerations o Capital costs and operation/maintenance expenses

o Life-cycle costs
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Each criterion was assigned a colour to reflect its level of impact relative to other criteria. The
relative level of impact for each criterion for each potential solution was then assessed based on
the colour weighting system summarized in Table 8. The option that has the least negative impact
(or has the strongest positive impact) was recommended as the preferred solution. The six (6)
maijor criteria were assigned equal weights as they were considered to have equal importance in
this evaluation at the Master Plan stage.

Table 8: Detailed Evaluation Impact Level and Colouring System

N3 ave olo ela e Da

Strong Positive Impact Green Preferred
Minor Impact Yellow Less Preferred
Strong Negative Impact Red Least Preferred
7.5 Recommendation of the Preferred Alternative Solution

The completed evaluation in Table 9 is qualitative in nature, rather than a numerical ranking
system, and assesses the suitability of each alternative based on their key advantages and
disadvantages. The comparison of alternatives, including the consideration of trade-offs,
limitations, overall performance against the evaluation criteria and professional judgement
provides the basis for determining the most appropriate water servicing solution and supports the
identification of the preferred strategy.

The alternative solutions were presented in draft form at the Public Information Centre (PIC)
workshop in September 2025. Feedback received from the public, agencies, and stakeholders
was reviewed and incorporated into the assessment. Key themes raised through the consultation
process included:

e Property ownership considerations associated with future sites not owned by the
Township

e The need to address capacity limitations at the existing water treatment plant

e Concerns regarding limiting growth within the Township

e Questions regarding Aquifer Storage and Recovery, including aquifer capacity and
compatibility with existing water treatment processes

e The importance of water conservation

o The feasibility of private well users connecting to the municipal system

e Potential impacts on surrounding land uses and property owners arising from Source
Water Protection requirements for new wells

Concerns regarding water treatment compatibility are further addressed in Section 6.3. Property
acquisition requirements will be addressed in a subsequent study phase. Additionally, this report
does not consider limiting growth as a viable standalone solution. A detailed analysis of both high
and low growth scenarios was completed for the short, mid, and long-term planning horizons to
ensure a robust and adaptable assessment.

Further considerations related to the comments received, including implementation
recommendations, phasing, and the opinion of probable costs, are provided in Section 8.0.
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Table 9: Detailed Evaluation Matrix

Option A: Rehabilitate and
Optimize Existing System; Limit

Option B: Install a Larger Diameter
New Well On Existing Site; Expand
Existing Water Treatment Plant

Option C: Install New Drinking Water
Well(s) Off-Site; Expand Existing
Water Treatment Plant

Option D: Install New Drinking Water
Well(s) Off-Site; Build a New Water
Treatment Plant with New Wells

Option E: Supplement Water from
Cobourg Drinking Water System

Evaluation Criteria Growth and Practice Water

Conservation (Status Quo)

Natural Environment
Considerations

No anticipated impacts on
natural features; no impacts on
watercourse and natural habitat
No anticipated impacts on
WHPA, wetlands and
ecosystems

No construction anticipated

No effects on groundwater
quality and surface water quality

No anticipated impacts on natural
features; no impacts on watercourse
and natural habitat

Minimal impacts on WHPA due to
the new well being on the existing
wellfield site; no impact to wetlands
and ecosystems

Construction limited to the existing
WTP site; minimal impact anticipated
No effects on groundwater quality
and surface water quality

Some impacts anticipated on natural
features and watercourse for the
new drinking water well and raw
water transmission main construction
Moderate impacts on WHPA due to
new well being constructed off-site at
a new location; some impact
anticipated to wetlands and
ecosystems

Construction may impact terrestrial
and aquatic species

Minor impact anticipated during
construction to surface water quality

Some impacts anticipated on natural

features and watercourse for the
new drinking water well, raw
transmission main and new WTP
construction

Moderate impacts on WHPA due to
new well and WTP being constructed
off-site at a new location; some
impact anticipated to wetlands and
ecosystems

Construction may impact terrestrial
and aquatic species

Minor impact to surface water quality
during construction

Some impacts anticipated on natural
features for the construction of a new
transmission main and booster
pumping/reservoir facility

No impact on WHPA; Some impacts
anticipated for wetland, ecosystem
features

Construction of long water
transmission main and new facility
will impact terrestrial and/or aquatic
species

Moderate impact on surface water
quality during construction due to
extended distance

Social and Cultural
Environment
Considerations

Strong negative impact to social
environment due to no growth
Strong negative public
acceptance

No impact on archaeological and
cultural heritage

No impact on construction-
related concerns

Existing WTP site is remote to the
core area

Positive public acceptance of
keeping the water infrastructure on
existing site

No impact on archaeological and
cultural heritage

Minimal impact on construction-
related concerns

Existing WTP site is remote to the
core area

Positive public acceptance of
keeping the water infrastructure on
existing site

No impact on archaeological and
cultural heritage

Minimal impact on construction-
related concerns

New well and WTP site may be
approaching core settlement area
Some public concern with a new
WTP site

New well/WTP site will need to be
screened for archaeological
potential; no impact to cultural
heritage

Moderate impact on construction
related concerns

Receiving water from Cobourg will
ensure adequate quantity to sustain
long-term growth

Transmission main, booster pumping
station and reservoir will be
constructed within municipal right-of-
way/ municipally owned-land.
Archaeological and cultural heritage
potentials will need to be reviewed.
New watermain will impact residents
travelling along Nagel Road and that
area

Planning and Land Use

No impact to property
requirements

In compliance with OP and
zoning regulations

No permits/approvals required
No compatibility issue with
adjacent properties

Does not support growth

No impact to property requirements
In compliance with OP and zoning
regulations

Requires building permit, site plan
approval, PTTW and source water
plan amendment

No compatibility issue with adjacent
properties

Supports community growth

No impact to property requirements
In compliance with OP and zoning
regulations

Requires building permit, site plan
approval, PTTW and source water
plan amendment

No compatibility issue with adjacent
properties

Supports community growth

New well/WTP may require land
acquisition

May trigger zoning amendment
Requires building permit, site plan
approval, PTTW and source water
plan amendment

Minimal compatibility issue with
adjacent properties

Supports community growth

New booster station and reservoir
may require land acquisition
Requires OP and zoning
amendments

Requires approval and agreement
with Cobourg council; Highway
crossing permit

Some compatibility issue with
adjacent properties

Supports community growth

Reliability and Security

Existing water system is at
capacity

Does not address reliability and
security

No redundancy and back-up

Existing well field exhibits
interference; reduced stability of
water supply

Limited ability community growth
with existing well field

Limited redundancy and back-up for
wells and WTP

Existing well field exhibits
interference; reduced stability of
water supply

Limited ability community growth
with existing well field

Limited redundancy and back-up for
wells and WTP

Increased stability of water supply
Ability to accommodate future growth
New well provides redundancy and
back-up in well field/ supply

New WTP provides redundancy and
back-up in treatment

Rely on another municipality to
supply water

Ability to accommodate future growth
Redundancy can be provided via
twin-watermain

No back-up in water supply if
disconnected
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Option A: Rehabilitate and
Optimize Existing System; Limit
Growth and Practice Water
Conservation (Status Quo)

Option B: Install a Larger Diameter
New Well On Existing Site; Expand

BV TEIEN) T Existing Water Treatment Plant

Option C: Install New Drinking Water

Weli(s) Off-Site; Expand Existing
Water Treatment Plant

Option D: Install New Drinking Water
Well(s) Off-Site; Build a New Water

Treatment Plant with New Wells

Option E: Supplement Water from
Cobourg Drinking Water System

e Does not address °
problem/opportunity statement

Same water treatment requirement

Significant impact to existing well

field and WTP operation during

construction

No transmission main required

e Does not address existing raw water
quality issues

o Does not affect existing distribution

system

Operation and maintenance will be

at the same site

o Existing site has challenging spatial

and topographical constraints.

Technical Feasibility .

Similar raw water quality that may
require different treatment
requirements; there is a potential for
different raw water quality leading to
possible use of a different secondary
disinfectant.

Significant impact to existing well
field and WTP operation during
construction

No transmission main required

Does not address existing raw water
quality issues

Does not affect existing distribution
system

Operation and maintenance will be
at the same site

Existing site has challenging spatial
and topographical constraints.

Similar raw water quality that may
require different treatment
requirements; there is a potential for
different raw water quality leading to
possible use of a different secondary
disinfectant.

No impact to wellfield and WTP
operation during construction
Treated water transmission main
required

Minimal impact to existing
distribution system due to tie-in
(would require compatible secondary
disinfection residual)

Operation and maintenance will not
be at the same site

Onsite treatment can be provided by
pre-engineered suppliers to
guarantee treatment level

Improved water quality from treated
water from Lake Ontario
Transmission main will require
hydraulic modelling and design to
ensure it meets the pressure and
flow requirements at boundary
locations

Constructing storage as part of this
alternative can also address treated
water storage deficiency in Creighton
Heights

Blended water quality (groundwater
and Lake Ontario) needs to be
carefully considered and operated
Creighton Heights pressure zones
will need to be reviewed and
updated.

o Lowest capital cost .
e Lowest O&M cost

Higher capital costs than Option B
&D

e O&M costs are comparable
amongst Options B, C & D

Financial Considerations

Higher capital costs than Option B
&D

O&M costs are comparable
amongst Options B, C & D

Lower capital costs compared to
OptionB & C
O&M costs are comparable
amongst Options B, C & D

Highest capital cost (May involve
land acquisition)
Lowest O&M cost

Final Evaluation Least Preferred Less Preferred

Less Preferred

Preferred

Less preferred
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8.0 Recommended Implementation, Timing and Opinion of Probable

Costs
8.1 Immediate Next Steps
8.1.1 Municipal Class Environmental Assessments

Following completion of the Master Plan, a Schedule ‘C’ Municipal Class Environmental
Assessment (MCEA) will be required to further refine the details of the proposed groundwater
water supply location, and water treatment. The anticipated duration for the Schedule ‘C’ Class
EA is 18 months, including the hydrogeological field work.

It has also been recommended in the Phase 1 Report that the treated water storage for Creighton
Heights is insufficient to support future growth and that a Schedule ‘B’ Municipal Class
Environmental Assessment should be completed to confirm storage capacity, location and
configuration.

8.1.2 Hydrogeological Study and Source Water Protection Amendment

The Schedule ‘C’ MCEA on groundwater supply and treatment will require field hydrogeological
studies to confirm the groundwater supply quantity, through an extended duration pump test and
quality sampling. It should also be determined whether the proposed well is under the direct
influence of surface water (GUDI). Quality sampling undertaken through the hydrogeological
study should confirm such classification. Additionally, the hydrogeological study should support
the delineation of the WHPA zones and source water protection plan amendment.

8.1.3 Archaeological Assessment

It is recommended to retain a licensed archaeologist to undertake the required archaeological
assessment for the new well site to satisfy the requirements from Ministry of Citizenship and
Multiculturalism (MCM). Archaeological assessment reports must be submitted for MCM review
prior to any ground disturbance including hydrogeological assessment, and prior to the completion
of the Class EA.

8.1.4 Natural Heritage Recommendations

It is recommended to retain a natural heritage specialist to undertake the required species at risk
assessment and wetland assessment for the new well site to fulfill requirements from the Ministry
of the Environment, Conservation and Parks, as well as the Ganaraska Conservation Authority.

8.1.5 Geotechnical Study

Site-specific geotechnical study shall be undertaken during the MCEAs to identify geotechnical
conditions for the proposed undertaking, including the new treatment facility buildings and
watermain installations.
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8.2 Opinion of Probable Costs

The following table provides the Opinion of Probable Costs (OPC) for the proposed upgrades as
outlined previously. It shall be noted that the OPC was completed using 2025 dollars value. An
OPC with a Class ‘D’ (Indicative Estimate) level of accuracy was developed and includes
allowances for design elements that have not fully been developed. Class ‘D’ OPCs developed
for this assignment are expected to be within +/- 30%. The OPCs were developed based on
experience on similar projects, professional judgment, and equipment costs provided by
suppliers. Design completed as part of this Master Plan is conceptual in nature for the purpose of
obtaining Class ‘D’ cost estimates. All design parameters should be confirmed during the
upcoming Class EA and detailed design. Any provided estimate of costs or budget is an OPC that
is based on historic construction data and does not include labour, material, equipment,
manufacturing, supply, transportation or any other cost impacts in relation to outstanding market
conditions. JLR shall not be responsible for any variation in the estimate caused by the foregoing
factors but will notify the Township of any conditions which JLR believes may cause such variation
upon delivery of the estimate.

Table 10: Opinion of Probable Costs for Preferred Solution

Preferred Solution: Opinion of Probable

Option D Install New Drinking Water Well(s) Off-Site; Build a

New Water Treatment Plant with New Wells s
Hydrogeological and Geotech Study $250,000
(Field Work to Support Schedule 'C' Class EA, Incl. Test Well)
Schedule 'C' Class EA for Water Supply and WTP $500,000
Installation of Permanent Well $250,000
New Water Treatment Plant - Building $500,000
(prefabricated building)
New Water Treatment Plant - Process Equipment $500,000
(prefabricated process equipment)
New Water Treatment Plant - Electrical, |&C $200,000
Watermain Connection to Existing System $1,250,000
Hydro Service to Site $500,000
Land Acquisition (Not included in the cost)
SUB-TOTAL $3,950,000
Engineering 12.5% $493,750
Permits and Approvals 7.5% $296,250
SUB-TOTAL $4,740,000
Contingency 30% $1,422,000
PROJECT TOTAL (ROUNDED) $6,200,000
(+/- 30%)
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8.3 Schedule

The anticipated projects schedule is as follows. Note that some of the tasks may overlap to gain
project schedule efficiencies. However, overall timeline for constructing a new well and WTP is
approximately four (4) years from completion of the Master Plan.

o Hydrogeological Studies (Field Work): 6-9 months
e Schedule ‘C’ Class EA for Water Supply and Water Treatment: 12 months
e Design of New Well and Water Treatment Plant: 9-12 months
e PTTW and Source Water Protection Plan Amendment: 6-9 months (potential
overlap with design schedule)
e Tendering: 2 months
e Construction of New Well and Water Treatment Plant: 12-18 months
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10.0 Public Consultation

10.1 Stakeholder and Review Agency Consultation Activities

Consultation includes project initiation notification to the public and potential stakeholders,
notification, and completion of two (2) public information center (PIC) presentations, notice of
Master Plan completion and 30-day review period at the end of the study.

10.2 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
F for the Notice.

10.3 Public Information Consultation

A public information centre was held on September 19", 2024. A second public information center
was held on September 11", 2025. Refer to Section 7.5 and Table 12 for comments resulting
from presentation.

10.4 Agency/Stakeholder Comments

Table 12 is a summary of stakeholder comments received to date. Refer to Appendix G for the
consultation records and stakeholder distribution list.
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Table 12: Stakeholder and Agency Comments

STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Review Agency
Ministry of Citizenship and Multiculturalism (MCM)
Comment:

1. 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.

Response:

1. 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)
Comment:

1. 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:
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 history and possible future directions for the Township
water supply.

2. Mr. Beham requested an update on the project.
3. Mr. Beham provided well testing results from GHD
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

Response:

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

2. JLR to respond after Phase 1 Report is complete.

3. JLRincluded results in report.

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:
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
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

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

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.
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STAKEHOLDER AND AGENCY COMMENTS / RESPONSES

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:

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 G 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 G for remaining responses.

Stakeholder: GHD Engineering

Representative: Adam Bonner

Comment:

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

Post PIC #2 Comments and Additional Consultation Occurrences

Stakeholder: GEI Consultants (formerly GM BluePlan Engineering)

Representative: Grant Parkinson

Comment:

1. GEI Consultants provided comments pertaining to minor edits/formatting issues. As well as
concerns with raw water treatment compatibility and costs.

Response:

1. JLR incorporated minor edits, addressed raw water treatment compatibility in Section 6.3
and costs in Table 10.

Stakeholder: Stalwood Homes

Representative: Anthony Drew

Comment:

1. In agreement of recommendation. Potential well site located south of Dalewood.

Response:

1. JLR acknowledges feedback in letter. JLR will not be further exploring additional potential
well sites in this study.

Stakeholder: Creighton Heights/Baltimore Residents

Representative: Brent Morrill

Comment:

1. Concerns of the impact that immediate growth will have on current water supply

Response

1. JLR acknowledges.
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11.0 Notice of Master Plan and Filing on Public Record

This Master Plan is being placed on public record for 30 calendar days for review by the public,
stakeholder agencies, Indigenous communities, and other interested parties.

A notice indicating the completion of the Master Plan and its filing on public record has been
issued to the public, and all interested parties that have previously been contacted and that have
indicated interest to stay involved in the planning process.

The review period is intended to resolve any outstanding concerns regarding the project between
the Township and the party expressing concerns. The Master Plan will be reviewed and revised,
taking into consideration any comments received from the public.

Any information collected during the planning process is managed in accordance with the
Freedom of Information and Protection Act. Apart from personal information, all comments
become part of the public record. Proprietary information (i.e., equipment manufacturers) and
pricing could provide competitors with some advantages and is not released in detail as part of
the Freedom of Information and Protection Act.

Subject to comments received, the Township can choose to proceed with the recommended
projects in the Master Plan after the 30-day review period. Projects that have been identified as
Class EA Schedule ‘B’ or ‘C’ will proceed into project-specific Class EA studies during which the
public will be consulted for their input.
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