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E1

EXECUTIVE SUMMARY

The City of Hamilton retained WSP (previously GENIVAR) to complete a Schedule
‘B’ Class Environmental Assessment (Class EA) for the construction of the Ancaster
Elevated Water Reservoir, pursuant to the requirements of the Municipal Engineers
Association Class EA Document (MEA, 2015).

The need for the Ancaster Elevated Water Reservoir was identified and documented
in the City of Hamilton Water and Wastewater Master Plan Class EA Report (KMK
Consultants, 2006), which indicated an unbalanced water supply, with low pressure
concerns in certain areas, limited redundancy, and insufficient capacity to service
future system demands in the area.

The Problem/Opportunity Statement for this project has been defined as:

A solution is required to mitigate low pressure issues in Ancaster, to
improve the operability and efficiency of the HD018 Garner Road
Pumping Station, to provide redundancy and security of supply, and
to meet MOECC guidelines and City design standards, while
reducing energy consumption and GHG emissions in accordance
with the City’s Corporate Energy Policy.

The Study Area is bound by Power Line Road in the north, Scenic Drive in the east,
Book Road in the south, and Trinity Road South in the west.

To confirm that an elevated storage reservoir was the preferred solution for the
Study Area, four alternative servicing solutions were identified and evaluated, in
addition to the Do Nothing Alternative:

- Alternative 1 — Increase the capacity of the HD018 Garner Road Pumping
Station

- Alternative 2 — Construct a new elevated water storage reservoir in Ancaster

- Alternative 3 — Construct a new booster pumping station and increase the
capacity of HD018 Garner Road Pumping Station

- Alternative 4 — Construct a new booster pumping station and in-ground
reservoir and increase the capacity of HD018 Garner Road Pumping Station

Following the evaluation of each alternative against natural, social, economic, and
technical evaluation criteria, the preferred solution was identified to be Alternative 2.

12 alternative locations were evaluated for siting the proposed elevated water
reservoir. The preferred locations were Sites 3, 4, 7-12, a group of properties located
near the intersection of Fiddler's Green and Garner Roads. Selection of the specific
site is subject to property purchase negotiations and agency approvals.

Ancaster Elevated Water Reservoir WSP
Schedule ‘B’ Class Environmental Assessment Project File Report Project No 111-25440-00



The following must be completed prior to implementation of the preferred solution at
the preferred location:

- Geotechnical investigation

- Stage 2 Archeological Assessment (findings from Stage 2 may trigger
additional study which would also need to be completed prior to
implementation)

—> Zoning variance to allow for construction of an elevated storage facility
— Additional cultural heritage study

—> Additional detailed natural environment studies

- Property acquisition, contingent upon outcomes of the above items

Public, Agency, and First Nations consultation was conducted in accordance with
the requirements of the MEA Class EA document.

WSP Ancaster Elevated Water Reservoir
Schedule ‘B’ Class Environmental Assessment Project File Report



1 INTRODUCTION

The City of Hamilton is planning to construct new water infrastructure to address
existing constraints in the water system servicing Ancaster. The need for this project
was documented in the City of Hamilton’s Water and Wastewater Master Plan Class
Environmental Assessment Report (KMK Consultants, 2006), which indicated an
unbalanced water supply and limited ability to adequately service future system
demands in the area. The project is identified as a Schedule ‘B’ project under the
Municipal Class Environmental Assessment (EA) Process.

This Project File Report documents the information corresponding to Phases 1 and 2
of the Class Environmental Assessment process.

11 PURPOSE AND STUDY BACKGROUND

Ancaster is divided into Pressure Districts 13, 14, and 18. Currently all of the water
for Ancaster is supplied by the HD018 Pumping Station and HDR18 Reservoir,
located on Garner Road. The Ancaster distribution system also feeds sub-zone PD-
15 through a pressure reducing valve, and provides a secondary feed into PD-22 in
northwest Dundas through a watermain along Sulphur Springs Road. below shows
the water distribution system in Ancaster.

PD-18 operates as a direct pumped system and does not have floating storage. PD-
18 is fed solely by the HD018 Pumping Station (also referred to as the Garner Road
Pumping Station) with no redundancy of supply.

The HD018 Pumping Station is equipped with four pumps: two pumps with a
capacity of 22,500 m3/d each, and two pumps each with a capacity of 11,500 m3/d.
The Design Guidelines for Drinking-Water Systems (Ministry of Environment and
Climate Change, 2008) recommend that the capacity of pumping stations be defined
in terms of their firm capacity. Pumping station firm capacity is defined, for systems
that do not have adequate floating storage and for which the pumping station is the
only source of supply, as the capacity of the station with the two largest pumps out
of service. The rationale for this definition is that the pumping station should be
designed to be able to maintain supply to the system even during extreme
emergency conditions (two largest pumps failing). Therefore, the firm capacity of the
HDO018 Pumping Station is 23,000 m3/d.

The MOECC recommends that booster pumping stations servicing areas without
floating storage be sized for a firm capacity able to handle peak hourly flows or
maximum day plus fire flows (whichever are higher). The firm capacity of the HD018
Pumping Station is currently insufficient to meet current maximum day flow plus fire
requirements.

Ancaster Elevated Water Reservoir WSP
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WSP

Furthermore, low pressure issues have been reported in the high elevation areas of
Ancaster (corresponding roughly to areas northwest of Wilson Street). To address
these issues, the City has modified the operation of the HD018 Pumping Station
such that the pressure in the system is maintained at 667 kPa (96 PSI) on average.
However, the design of the existing pumps was based on an operating pressure of
520 kPa (75 PSI). This change in operation has resulted in increased water
recirculation within the station, lower pump efficiency, increased equipment wear
and tear, and increased maintenance and energy costs. Overall, the feedback
received from the City’s operations staff suggests that the pumps at HD018 have
been over-worked for the last five to 10 years, and that the pumps are now “old,
inefficient, and hard to operate.”

Therefore, a solution is required to mitigate low pressure issues in the distribution
system, to improve the operability and efficiency of the HD018 Pumping Station, to
provide redundancy and security of supply, and to meet MOECC guidelines and City
design standards, while reducing energy consumption and GHG emissions in
accordance with the City’s Corporate Energy Policy.

Figure 1-1 Ancaster Pressure Districts

Ancaster Elevated Water Reservoir
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1.2 STUDY OBJECTIVES

The objective of this study is to satisfy the Class EA requirements outlined in the
Municipal Class Environmental Assessment document (MEA, 2015) to allow the
project to proceed to implementation. The study approach involved understanding
the issues with the existing system, identifying alternative solutions and evaluating
alternatives to determine the preferred solution for implementation. Further details
on the Class EA process are provided in Section 2.

1.3 RELATED DOCUMENTS AND PROJECTS

1.3.1 CITY OF HAMILTON WATER AND WASTEWATER MASTER PLAN CLASS
ENVIRONMENTAL ASSESSMENT

KMK Consultants was retained by the City of Hamilton to complete a Master Plan in
2006 to provide the City with a water and wastewater servicing strategy to support
forecasted growth in the City.

The Master Plan outlined the framework for future works and infrastructure
requirements over the planning horizon of 2007 to 2031 to support growth
envisioned by the Province in the Growth Plan for the Greater Golden Horseshoe
(Ministry of Infrastructure, 2006).

The Master Plan (KMK Consultants, 2006) determined that an elevated storage
reservoir would increase supply and storage capacity in Ancaster, and would also
provide added security and operational flexibility.

1.3.2 GARNER ROAD (HD018) PUMPING STATION UPGRADE FEASIBILITY REVIEW

The City of Hamilton retained AECOM to provide a high level feasibility review of
upgrade alternatives to the Garner Road Pumping Station (HD018) and the HDR18
Reservaoir.

The review included an assessment of existing issues and risks related to these
facilities, an evaluation of viable alternatives, economic evaluation and a cost benefit
analysis.

This feasibility review considered two alternatives: Alternative A - replacing the
existing HD018 pumping station with a new pumping station and Alternative B -
upgrading the existing the HD018 Pumping Station with the assumption that a new
elevated tank would be constructed to provide redundancy of supply (AECOM,
2015).

The report indicated that Alternative B was preferred as it resulted in the highest
benefits/cost ratio.

Ancaster Elevated Water Reservoir WSP
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AECOM recommended that the upgrades proceed as soon as possible given the
criticality of HD018 Pumping Station as the single water supply to PD13, 14, 15, 18
and 22.

ENVIRONMENTAL ASSESSMENT
PROCESS

This section describes the Environmental Assessment (EA) process and the specific
requirements associated with this study.

ENVIRONMENTAL ASSESSMENT ACT (1990)

Ontario’s Environmental Assessment Act, R.S.0. 1990 (henceforth referred to as
“the Act”) was passed in 1975 and proclaimed in 1976. The planning of major
municipal projects or activities is subject to the Act and requires the Proponent to
complete an EA, including an inventory and description of the existing environment
in the area affected by the proposed activity.

The Act defines the environment broadly as:

4.
5. Any solid, liquid, gas, odour, heat, sound, vibration or radiation resulting

6.

1. Air, land or water
2.
3. The social, economic and cultural conditions that influence the life of humans

Plant and animal life, including human life

or a community
Any building, structure, machine or other device or thing made by humans

directly or indirectly from human activities, or
Any part or combination of the foregoing and the interrelationships between
any two or more of them

The purpose of the Act is the betterment of the people in the whole or any part of
Ontario by providing for the protection, conservation and wise management of the
environment in the Province (RS0O1990, c. 18, s.2).

As set out in Section 5(3) of the Act, an EA document must include the following:

1.

2.

A description of the purpose of the undertaking including:
- The undertaking

- The alternative methods of carrying out the undertaking
- Alternatives to the undertaking

A description of:

Ancaster Elevated Water Reservoir
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- The environment that will be affected or that might reasonably be
expected to be affected, directly or indirectly, by the undertaking or
alternatives to the undertaking

- The effects that will be caused or that might reasonably be expected to be
caused to the environment by the undertaking or alternatives to the
undertaking

- The actions necessary or that may reasonably be expected to be
necessary to prevent, change, mitigate or remedy the effects upon or the
effects that might reasonably be expected upon the environment by the
undertaking or alternatives to the undertaking

- An evaluation of the advantages and disadvantages to the environment of
the undertaking, the alternative methods of carrying out the undertaking
and the alternatives to the undertaking

2.2 PRINCIPLES OF ENVIRONMENTAL PLANNING

The Act sets a framework for a systematic, rational and replicable environmental
planning process that is based on five key principles, as follows:

- Consultation with affected parties - Consultation with the public and
government review agencies is an integral part of the planning process.
Consultation allows the proponent to identify and address concerns
cooperatively before final decisions are made. Consultation should begin as
early as possible in the planning process.

- Consideration of a reasonable range of alternatives — Alternatives should
include functionally different solutions to the proposed undertaking and
alternative methods of implementing the preferred solution. The “do nothing”
alternative must also be considered.

- ldentification and consideration of the effects of each alternative on all
aspects of the environment - This includes the natural, social, cultural,
technical, and economic environments.

- Systematic evaluation of alternatives in terms of their advantages and
disadvantages, to determine their net environmental effects - The
evaluation shall increase in the level of detail as the study moves from the
evaluation of alternatives to the proposed undertaking to the evaluation of
alternative methods.

- Provision of clean and complete documentation of the planning process
followed — This will allow traceability of decision-making with respect to the
project. The planning process must be documented in such a way that it may
be repeated with similar results.

Ancaster Elevated Water Reservoir WSP
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MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT (2015)

Class Environmental Assessments were approved by the Minister of the
Environment in 1987 for municipal projects having predictable and preventable
impacts. The Class EA approach streamlines the planning and approvals process for
municipal projects which have the following characteristics:

- Recurring

-~ Similar in nature

— Usually limited in scale

-~ Predictable range of environmental impacts

— Environmental impacts are responsive to mitigation

The Municipal Class Environmental Assessment document, prepared by the
Municipal Engineers Association (MEA) (October 2000, as amended in 2007, 2011,
and 2015), outlines the procedures to be followed to satisfy Class EA requirements
for water, wastewater and road projects (MEA, 2015). The process includes five
phases:

- Phase 1: Problem Definition

- Phase 2: Identification and Evaluation of Alternative Solutions to Determine a
Preferred Solution

- Phase 3: Examination of Alternative Methods of Implementation of the
Preferred Solution

- Phase 4: Documentation of the Planning, Design and Consultation Process
- Phase 5: Implementation and Monitoring.

Since projects undertaken by municipalities can vary in their complexity and
potential environmental impacts, projects are classified in “Schedules” as follows
(MEA, 2015):

e Schedule — Generally includes normal or emergency operational and
‘A maintenance activities. The environmental effects of these
activities are usually minimal and, therefore, these projects are
pre-approved. (i.e. no public consultation is required)

e Schedule — In 2007, MEA introduced Schedule ‘A+.” These projects are pre-
‘A’ approved. However, the public is to be advised prior to project
implementation.

Ancaster Elevated Water Reservoir
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e Schedule — Generally includes improvements and minor expansions to
‘B’ existing facilities/infrastrucure. There is the potential for some
adverse environmental impacts and, therefore, the Proponent is
required to proceed through a screening process including
consultation with those who may be affected.

— Typical projects that follow a Schedule ‘B’ process will include
projects requiring watercourse crossings, construction of
watermains and sewers outside of existing road allowances,
construction of pumping stations and reservoirs.

e Schedule Generally includes the construction of new facilities and major
‘C’ expansions to existing facilities.

— Typical projects that follow the Schedule ‘C’ process include the
expansion of existing, or construction of new Water and Sewage
Treatment Facilities.

Public and agency consultation are integral to the Class EA planning process. It is
important to note that the Schedule assigned to a particular project is proponent-
driven. For example, even if a project can be categorized as Schedule ‘A’, the
proponent can decide to comply with the requirements of a Schedule ‘B’ or ‘C’ of the
MEA process based on the magnitude of anticipated impacts or the special public
and agency consultation requirements specific to that particular project (MEA, 2015).

The Class EA process also provides an appeal mechanism to change the project
status. Under the provisions of Subsection 16 of the amended EA Act, there is an
opportunity under the Class EA planning process for the Minister to review the status
of a project. Members of the public, interest groups and review agencies may
request the Minister to require a Proponent to comply with Part Il of the EA Act
before proceeding with a proposed undertaking. For Schedule ‘B’ and ‘C’ projects
the public has the opportunity to request additional investigation by filing a Part Il
Order Request to the Ministry of the Environment. The Minister determines whether
or not this is necessary, with the Minister’s decision being final. The procedure for
dealing with concerns, which may result in the Minister, by order, requiring the
Proponent to comply with Part Il of the Act is outlined in the MEA document (MEA,
2015).

A flow chart describing the Class EA Planning and Design Process, taken from the
Municipal Engineers Association Class Environmental Assessment document is
shown in Figure 2-1.

Ancaster Elevated Water Reservoir WSP
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Figure 2-1 Municipal Class EA Process (MEA, 2015)
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2.4 PROJECT CLASS EA SCHEDULE

The Ancaster Elevated Water Reservoir project is proceeding in accordance with the
Class EA process in the MEA document (MEA, 2015). This Class EA is being
completed as a Schedule ‘B’ project. This project generally fits the description listed
under Item 1 for Schedule ‘B’ Water Projects in Appendix A of the MEA Class EA
document:

1. Establish, extend or enlarge a water distribution system and all works
necessary to connect the system to an existing system or water source,
where such facilities are not in either an existing road allowance or an existing
utility corridor.

Schedule ‘B’ projects require the completion of Phases 1 and 2 followed by Phase 5
(problem or project implementation), as summarized in the following figure.

Figure 2-2 Schedule B Class EA Process Summary (MEA, 2015)

As required for Schedule ‘B’ projects, this report documents requirements of Phases
1 and 2 of the Municipal Class EA Planning and Design Process.

Ancaster Elevated Water Reservoir WSP
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Phase 1 is documented in Section 3 and Phase 2 is documented in Sections 4 and
on.

PROBLEM DEFINITION

DEFINITION OF PROBLEM OR OPPORTUNITY

The purpose of the Problem/Opportunity Statement is to define the starting point of
the Class EA and assist in defining the scope of the project. The
Problem/Opportunity Statement has been defined as follows:

A solution is required to mitigate low pressure issues in Ancaster, to
improve the operability and efficiency of the HD0O18 Pumping Station,
to provide redundancy and security of supply, and to meet MOECC
guidelines and City design standards, while reducing energy
consumption and GHG emissions in accordance with the City’s
Corporate Energy Policy.

STUDY AREA

The Study Area is bound by Power Line Road in the north, Scenic Drive in the east,
Book Road in the south, and Trinity Road South in the west. The Study Area map is
shown in Figure 3-1.

Ancaster Elevated Water Reservoir
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Figure 3-1 Study Area Map
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EXISTING CONDITIONS

EXISTING INFRASTRUCTURE

Pressure District 18 (PD-18) is supplied through PD-6 by pumping station HD018
and reservoir HDR18, both located on Garner Road. PD-18 also feeds sub-zones
PD-13, PD-14, and PD-15 through Pressure Reducing Valves (PRV) and provides a
secondary feed into PD-22 through Sulphur Springs Road. HD018 has four pumps:
two duty pumps rated each rated at 22,500 m3/d and two standby pumps each rated
at 11,500 m®/d. The firm capacity of this station is 23,000 m?3/d, as discussed in
Section 1 regarding firm capacity for a direct-pumped system with no floating
storage. HDR18 has a storage capacity of 33,186 m3(33.2 ML).

The water distribution system in PD-18 is shown in Figure 4-1.

Figure 4-1 Existing Water Supply System PD-18 (KMK Consultants, 2006)

WSP (previously GENIVAR) completed a condition assessment of the HD018
pumping station in 2009. Although the pumping station was determined to be in
average condition, some systems were in need of full rehabilitation or replacement in
a 10 year period due to age. This included equipment control panel replacements,
replacement of building mechanical and electrical systems, process equipment
replacement and replacement of the majority of instrumentation and control
equipment. However, as noted above, changes to the operation regime of the station
(running at a higher pressure, beyond the pump’s best operation point) have

Ancaster Elevated Water Reservoir
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resulted in excessive wear and tear. Thus the pumps are deemed to have reached
the end of their expected service lives.

NATURAL HERITAGE FEATURES

The natural heritage features in the Study Area include the Niagara Escarpment
World Biosphere Reserve, located at the north end of Ancaster, and components of
the City’s Natural Heritage Systems (NHS). A variety of land uses have been
identified within the Study Area, ranging from agricultural fields and commercial
development to deciduous forest and wetland habitat. Desktop screening for
Species at Risk (SAR) was conducted. However, additional species specific field
surveys of the preferred site will be required prior to construction to fully characterize
potential SAR habitat (Azimuth Environmental Consulting, 2016).

The natural environment features for the Study Area are presented in Figure 7-1 and
additional details for the alternative sites considered for this Class EA are provided
in Appendix B and Section 7.1.1.

ARCHAEOLOGICAL HERITAGE FEATURES

Archaeological Services Inc. (ASI) was retained by the City of Hamilton to conduct a
Stage 1 Archaeological Assessment in the study area. The assessment discovered
that 204 archaeological sites have been registered within a 1 km radius of the study
area. A review of the geography and history of the Study Area suggested that the
Study Area has potential for the identification of Aboriginal and Euro-Canadian
archaeological resources (Archaeological Services Inc., 2012).

The archaeological heritage features for the Study Area are presented in Figure 7-1
and additional details for alternative sites are provided in Appendix C and Section
7.1.2.

CULTURAL HERITAGE FEATURES

Archaeological Services Inc. (ASI) was retained by the City of Hamilton to conduct a
Cultural Heritage Resource Assessment in the study area. The assessment
discovered 11 previously identified cultural heritage resources. These sites were
either listed on the inventory of buildings of archaeological and/or historical interest,
or have a Part IV Heritage Designation. Of the 11 cultural heritage resources
identified, three are former farmhouses/farmsteads, one is a farmstead, five are
residences, one is a nineteenth-century church and cemetery, and one is a late
twentieth-century church. Identified cultural heritage resources are historically,
architecturally, and contextually associated with early nineteenth to mid twentieth-
century land use patterns in the former Township of Ancaster (Archaeological
Services Inc., 2016).

The cultural heritage features for the Study Area are presented in Figure 7-1 and
additional details for alternative sites are provided in Appendix C and Section 7.1.3.

Ancaster Elevated Water Reservoir
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PROXIMITY TO INTERNATIONAL AIRPORT

Due to the proximity of the Study Area to the John C. Munro International Airport, if a
new elevated water reservoir is constructed NAV CANADA would need to be
consulted and potentially permits would be required.

Based on initial consultation with a representative from the airport, it was understood
that selection of potential sites for an elevated facility near the Airport Zoning
Regulation will need to consider the height and elevation of the proposed structure
and its proximity to the approach, outer and transitional surfaces of the airport.

Furthermore, Airport representatives advised that objects that exceed 45 m above
ground level within a 4 km radius of the Airport Reference Point (N43°10°25.2”
W79°56'06.2" — at 230 m elevation ASL) usually penetrate the outer surface of the
airport. The height restriction for lands located under the runway approach surfaces
also varies as the imaginary surface inclines at a ratio of 1 m vertically to 60 m
horizontally for a distance extending 15 km horizontally from the runway strip. For
example, a 60 m tall structure would need to

be farther than 3.6 km away from the airport runway.
These constraints and other constraints are illustrated in Figure 7-1.
AESTHETIC CONSIDERATIONS

There is a desire to locate the elevated water storage facility in an area where it will
not be visible to the majority of the residents in Ancaster. The previous water tower
was considered an eyesore by many, and there is strong opposition to having a new
elevated water tank constructed.

SYSTEM REQUIREMENTS

CURRENT AND FUTURE WATER DEMANDS

The new storage facility would provide additional storage for PD-18 and zones PD-
13, PD-14, and PD-15 that are supplied from PD-18.

The City’s design criteria as defined in the 2006 Master Plan are shown in Table 5-1
below.

Ancaster Elevated Water Reservoir
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Table 5-1 Water System Design Criteria

CRITERION VALUE
Average Day Residential Consumption 360 Lpcd*

Average Day Employment Consumption 260 L/employee/d — 125 employment/ha*

Maximum Day Factor 1.9
Peak Hour Factor 3.0
*Values recommended in Master Plan for individual zone analyses

The projected demands in PD-18, PD-13, PD-14 and PD-15 for the years 2021 and
2031 are shown in Table 5-2 below.

Table 5-2 Demand Projections for PD-18, PD-13, PD-14 and PD-15
AVERAGE DAY MAXIMUM DAY PEAK HOUR

YEAR DEMANDS (m®d) DEMANDS (m3/d) DEMANDS (m3/d)
2021 11,853 22,520 33,781
2031 12,908 24,525 36,783

* 2021 and 2031 values taken from 2006 Master Plan Appendix A-1(02) Demand Projection and A-
1(03) Water System Capacities.

CURRENT AND FUTURE STORAGE REQUIREMENTS

Storage within a Pressure District is provided for equalization, fire protection and
emergency supply. Storage requirements are calculated using the formula indicated
in the MOECC Guidelines (Ministry of Environment and Climate Change, 2008) as
follows:

Storage Volume Required = A+ B +C
Where A = Fire Storage = 12,000 L/min for 2.5 hrs,
B = Equalization Storage = 25% of Maximum Day Demand, and
C = Emergency Storage = 25% of (A + B)

This equation is applicable to municipal water systems providing fire protection and
satisfying only maximum day demand. Where a system can supply more than the
maximum day demand, it may be possible to reduce the storage volume
requirements.

Fire flow requirements are generally estimated based on the latest version of “Water
Supply for Public Fire Protection — A Guide to Recommended Practice,” prepared by
Fire Underwriters Survey. Following this procedure (detailed in Technical
Memorandum #2 included in Appendix A) results in an estimated fire flow
requirement of 200 L/s (12,000 L/min) for 2.5 hours.

Ancaster Elevated Water Reservoir
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Table 5-3 Summary of Storage Requirements for PD-18, PD-13, PD-14 and PD-
15

AVG.  MAX. FIRE EQUALIZATION EMERGENCY TOTAL
DAY DAY STORAGE STORAGE STORAGE STORAGE
DEMAND DEMAND (ML) (ML) (ML) (ML)
YEAR (ML/D) (ML/D) A B C A+B+C
2021 11.9 225 1.8 5.6 1.9 9.3
2031 12.9 245 1.8 6.1 2.0 9.9

The summary of the storage requirements for PD-18, PD-13, PD-14, and PD-15
presented in Table 5-3 above indicates that the required storage to meet demand
within this planning horizon would be approximately 9.9 ML. This is more
conservative than the capacity assumed in Technical Memorandum #2 in Appendix
A and that presented at PIC #2. The larger capacity reservoir ensures that there is
storage capacity for fire protection and system redundancy in case of failure at the
HDO018 Garner Road Pumping Station.

ALTERNATIVE SERVICING SOLUTIONS

IDENTIFICATION OF ALTERNATIVE SERVICING SOLUTIONS

As noted above, the need for an elevated storage reservoir was identified in the
City’s Master Plan (KMK Consultants, 2006). However, as part of this Class EA,
alternative servicing approaches were evaluated to confirm that an elevated storage
reservoir was the preferred solution for Ancaster.

Technical Memorandum #2 provided in Appendix A included an analysis of
alternative servicing solutions for Ancaster. The following section summarizes the
alternatives evaluated and the findings of the evaluation.

DO NOTHING ALTERNATIVE

This option involves maintaining the current mode of operation at the Garner Road
HDO018 Pumping Station. This means that the distribution system would have to be
operated at an average pressure of 667 kPa (96 PSI) to ensure that the pressure at
higher elevation points is within the acceptable range required by the MOECC.
However, the station was originally designed for an operating pressure of 520 kPa
(75 PSI). This means that the pumps need more energy to pump at the same rates
given the higher pressure requirements.

For the evaluation of the “Do Nothing” approach it is assumed that future upgrades
to the system would only involve a replacement of the existing pumps with similar

Ancaster Elevated Water Reservoir
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capacity pumps. It is assumed that these upgrades would not involve an increase to
the capacity of the station and the station’s operation would still be suboptimal.
Therefore, the firm capacity of the pumping station would continue to be insufficient
per MOECC Guidelines.

ALTERNATIVE 1 — INCREASE THE CAPACITY OF HD018 PUMPING STATION

There is an ongoing design project to upgrade the Garner Road HD018 Pumping
Station by replacement of the pumps. Under Alternative 1, the scope of the project
would involve replacing the existing pumps with larger capacity pumps to achieve a
firm capacity (with the two largest pumps out of service) of 48,000 m?%/d at the higher
system pressure of 667 kPa. Furthermore, the upgrades would also include
modifications to the existing in-ground reservoir (HDR018). The scope of the
upgrades is described in detail in the Feasibility Review completed by AECOM as
Alternative A (AECOM, 2015).

To accommodate these upgrades it is expected that a brand new pumping station
would need to be constructed given that the existing facility cannot be retrofitted to
increase the capacity of the pumps.

ALTERNATIVE 2 - CONSTRUCT A NEW ELEVATED STORAGE RESERVOIR IN
ANCASTER

This alternative involves the construction of an elevated storage reservoir to provide
floating storage for pressure districts PD-18, PD-13, PD-14 and PD-15. The elevated
storage facility is meant to provide equalization, emergency storage, and security of
supply and to alleviate low pressure issues in the higher elevation areas within

Ancaster. In this alternative theHD018 Pumping Station would need to be upgraded.

Elevated storage is the recommended storage approach by the MOECC, as it is the
most reliable method to ensure supply during emergency conditions and to reduce
pumping costs.

ALTERNATIVE 3 — CONSTRUCT A NEW BOOSTER PUMPING STATION AND
INCREASE THE CAPACITY OF HD018 PUMPING STATION

This alternative involves the construction of a new booster pumping station to
service the higher elevation areas in Ancaster. The new PD-26 booster pumping
station would have to have a firm capacity of 11,000 m3/d (127 L/s). This essentially
would create a new pressure district (PD-26) as shown in Figure 6-1.

This alternative would require HD018 Pumping Station to be upgraded to provide
firm capacity (defined as that with the two largest pumps out of service) for PD-18,
PD-13, PD-14, PD-15 and the new PD-26. That is, the Garner Road HD018
Pumping Station would have to be upgraded to have a firm capacity of 48,000 m?/d.
However, given that the new booster station would satisfy the demand and pressure

Ancaster Elevated Water Reservoir
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requirements in the new PD-26, the HD018 Pumping Station would only need to
pump at a lower pressure (520 kPa).

' Booster Pumping Station

Figure 6-1 Potential Location for New PD-26 Booster Pumping Station

ALTERNATIVE 4 — CONSTRUCT A NEW BOOSTER PUMPING STATION AND IN-
GROUND RESERVOIR AND INCREASE THE CAPACITY OF HD018 PUMPING
STATION

This alternative is a variation of Alternative 3. This alternative involves the
construction of a booster station for the higher elevation areas in PD-18 and
construction of an in-ground reservoir to provide pumped storage for the new
pressure district PD-26.

The new PD-26 booster pumping station would have to have a firm capacity of
11,000 m3/d (127 L/s). The HD018 Pumping Station would also need to be upgraded
to a firm capacity (two largest pumps out of service) of 48,000 m3/d. The reservoir
would be sized to provide sufficient storage to allow the booster station to meet the
demands in PD-26.

Ancaster Elevated Water Reservoir
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EVALUATION OF ALTERNATIVES

The detailed assessment and evaluation of the alternative servicing solutions were
evaluated based on their resulting impact on system hydraulic performance,
economics and aesthetics. Details of the evaluation are presented in Technical
Memorandum #2 included in Appendix A.

PREFERRED SERVICING ALTERNATIVE

The elevated storage reservoir option (Alternative 2) is the preferred alternative from
a system performance and cost standpoint. Since the Ancaster area does not
currently have floating storage, it relies completely on the HD018 Pumping Station to
maintain system pressure. A power failure (due to failure of the standby generator)
or an instrumentation fault could result in loss of system pressure and potential
water quality issues for PD-18, PD-13, PD-14 and PD-15. The construction of an
elevated storage reservoir would make the system more robust and less vulnerable
in case of pumping station failure. It would also result in significant operating and
energy cost reductions relative to the current conditions.

Technical Memorandum #2 provided in Appendix A includes a detailed lifecycle cost
comparison of the alternatives. Although the “Do Nothing” alternative was found to
have the lowest initial capital cost, it has the greatest operations, maintenance, and
energy costs over its lifecycle. The initial capital costs associated with the elevated
storage reservoir option (Alternative 2) are lower than those for the remaining
alternatives. Furthermore, the elevated storage reservoir option results in the lowest
operation, maintenance, and energy costs of the options considered.

ALTERNATIVE ELEVATED WATER
RESERVOIR SITES

This section provides a discussion on the identification and evaluation of alternative
sites for an elevated storage reservoir and on the approach to determine the
preferred location. The alternative sites were evaluated based on their impacts on
the social, natural, economic and technical impacts/merits.

IDENTIFICATION OF ALTERNATIVE ELEVATED WATER RESERVOIR SITES

Various sites were identified within the study area to construct an elevated storage
reservoir.

Potential sites were selected such that they were located in vacant areas with
ground elevation greater than 233 m (to minimize pedestal height), in the vicinity of

Ancaster Elevated Water Reservoir
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the existing water distribution network, and in areas with the least or no natural,
social, cultural and archaeological constraints.

Table 7-1 and Figure 7-1 show the 12 sites considered for the construction of an
elevated water reservoir in Ancaster.

Table 7-1 Alternative Elevated Water Reservoir Sites

GROUND HEIGHT TO
SITE NEAREST INTERSECTION ELEVATION (m) HIGH WATER
LEVEL (m)
1 Jerseyville Rd. W & Martin Rd. 251 44
2 Garner Rd. W & Braithwaite Ave. 247 48
3,4, 7 Fiddler's Green Rd. & Garner Rd. 248 47
to12 E
5 Garner Rd. E & Southcote Rd. 245 50
6 Garner Rd. E & Raymond Rd. 240 55

NATURAL HERITAGE FEATURES

The City retained Azimuth Environmental Consulting Inc. to complete an
assessment of the natural heritage features within the Study Area. Azimuth
completed the assessment in two stages: an initial assessment of six sites in 2012
and a follow-up assessment for six additional sites in 2016. The reports are included
in Appendix B.

Sites 1, 3, 4, and 6 were not found to have any constraints from a natural heritage
perspective. However, Site 1 is located within the Niagara Escarpment World
Biosphere Reserve area (Azimuth Environmental Consulting, 2016).

The western portion of Site 2 and Site 5 were found to have potential constraints
given the mature vegetation that is present and the intermittent surface drainage.
Additional investigation would be required to determine the impact of siting the
elevated tank at either of these sites (Azimuth Environmental Consulting, 2016).

Sites 7 through 12 generally showed no natural heritage constraints, though all
properties were located within close proximity to features identified as components
of the City’s Natural Heritage System (NHS). In addition, these sites may potentially
have Species at Risk (SAR) habitat for Butternut and Barn Swallow and further study
is required to ensure development of the land does not negatively impact SAR or
SAR habitat. Therefore, additional study is recommended to mitigate potential
impacts to natural features and functions of the NHS (Azimuth Environmental
Consulting, 2016).

Ancaster Elevated Water Reservoir
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ARCHEOLOGICAL HERITAGE FEATURES

Archaeological Services Inc. (ASI) was retained in 2012 by the City to complete a
Stage 1 Archaeological Assessment of Sites 1 through 6. The assessment noted
that 204 archaeological sites have been registered within 1 km of the Study Area.
However, only Sites 1, 3, 4 and 5 retain archaeological potential. Therefore, ASI
recommended that a Stage 2 Archaeological Assessment be completed at these
sites (Archaeological Services Inc., 2012). The report is included in Appendix C.

In 2016, Archaeological Research Associates Ltd. (ARA) was retained by the City to
complete a Stage 1 Archaeological Assessment for Sites 7 through 12. The
assessment indicated that 11 previously registered or known archaeological
resources were found within a 1 km radius of the sites. All six of the assessed sites
were determined to have archaeological potential. ARA has recommended that a
Stage 2 Archaeological Assessment be completed at these sites (ARA, 2016). The
report is included in Appendix C.

CULTURAL HERITAGE FEATURES

Archaeological Services Inc. was retained IN 2016 by the City of Hamilton to
conduct a Cultural Heritage Resource Assessment of the 12 sites considered.
Preliminary data collection (desktop study) indicated that there were 11 previously
identified cultural heritage resources. These resources were either listed on the
inventory of buildings of architectural and/or historical interest, or have a Part IV
Heritage Designation. ASI noted that there is potential for additional cultural heritage
resources in the area.

ASI| recommended that a field review be completed prior to detailed design to
photograph and confirm the location and integrity of previously identified cultural
heritage resources, to identify additional cultural heritage resources, and to obtain
information to accurately map above-ground cultural heritage resources. The
findings of the field review would then be used to identify potential impacts and
mitigation measures related to siting of the elevated water reservoir (Archaeological
Services Inc., 2016). The report is included in Appendix D.

GEOTECHNICAL CONSIDERATIONS

The City has completed several geotechnical assessments within the study area.
However, none of the previously completed geotechnical assessments provide
adequate information for purposes of siting and determining the structural foundation
design requirements for an elevated water reservoir.

Additional geotechnical assessment is required prior to detailed design to confirm
the loading capacity of the ground at the preferred site(s).

Ancaster Elevated Water Reservoir
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For the purposes of this evaluation a 30% cost contingency allowance was included
to account for the lack of geotechnical information.

HYDRAULIC ANALYSIS

The City’s hydraulic water model was used to compare the operation of the Ancaster
water system with an elevated water reservoir located at each of the alternative
sites. The analysis was based on a steady state model running maximum day and
maximum day plus fire flow scenarios. The findings of the hydraulic analysis are
summarized below.

Site 1 is located within the highest elevation zones of the pressure district in close
proximity to the areas of the pressure district that are more likely to experience low
pressures. This site is the farthest away from the pumping station. Site 1 is serviced
by 300 mm diameter watermains which would result in greater pressure losses in the
system relative to locations in close proximity to one of the district’s trunk mains
(>400 mm diameter). The combination of the pipe sizes and distance from the
pumping station results in lower overall system pressures than some of the other
elevated reservoir sites.

Sites 2 to 5 and Sites 7 to 12, located near Garner Road and Fiddler's Green Road,
are the most preferred hydraulically. These sites are centrally located and result in
the highest pressures in the district and are in close proximity to the existing 400 mm
diameter trunk main along Garner Road. These sites are also located in close
proximity to the future trunk watermain that is planned along Garner Road.

Site 6, closest to the pumping station, is the least preferred hydraulically due to its
distance to the west side of the pressure district which is more likely to experience
low pressures. The model shows that during the maximum day demand scenario,
pressures within the district fall below 40 psi if the tank is not close to full. This
makes it less feasible to operate pumps on off-peak hydro hours to fill the tank and
servicing the district by gravity (i.e. without the pumps running) during the day. In
addition, the tank site is serviced by 300 mm diameter watermains which is less
preferred than being in close proximity to one of the districts trunk mains (>400 mm).

ESTIMATED CAPITAL COSTS

Planning level capital cost estimates (Class D) for each potential location of the
Ancaster Elevated Water Reservoir were estimated, as detailed below. It should be
noted that these costs differ from those presented at PIC 2 and have been updated
to include additional items. However, these updated costs do not impact the
comparative evaluation of alternatives. Costs are presented as ranges to account for
the lack of geotechnical information and the fact that land acquisition is still required.
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ELEVATED WATER RESERVOIR

Budgetary capital cost estimates were obtained from Landmark Structures (a
company that specializes in the construction of elevated water reservoirs) for a

9.9 ML tank volume at varying pedestal heights. Estimates ranged from $5,040,000
to $5,220,000. The estimates do not include the costs for site works and auxiliary
systems within the reservoir. These items are discussed further below.

RECHLORINATION AND RECIRCULATION SYSTEM

A rechlorination and recirculation system, if required, is estimated to cost an
additional $180,000. This includes a mixing system, centrifugal recirculation pump,
and chemical feed system.

OTHER PROCESS AND ELECTRICAL EQUIPMENT AND APPURTENANCES

The elevated water reservoir would require process and electrical equipment. This
would include a standby generator, process piping and valving, a flow meter, etc. It
is estimated that these items would amount to approximately $800,000.
SITE WORKS
Each site will require basic site works, including:

— Access driveway and parking lot

— Landscaping and restoration

- Security features, such as fencing, lighting, and security system
It is estimated that each site will require approximately $500,000 for site works.

WATERMAIN EXTENSION

Sites 1, 2, and 5 are located in close proximity to an existing 300 mm diameter or
larger watermain. Therefore, we have assumed that a watermain extension to the
elevated water reservoir would not be required for these sites, and that the cost to
connect to the existing watermain can be covered in the contingency allowance.

The remaining sites, however, would require a connection to the existing nearest
300 mm or larger watermain. A cost of $500 per metre of watermain was assumed
and has been included in the capital cost estimate.

LAND ACQUISITION

The land for the preferred site would need to be purchased by the City of Hamilton.
The purchase price will vary depending on market conditions at the time of
negotiations. However, for purposes of this study, a cost of $550,000 per acre was
assumed.
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The elevated water reservoir would require minimum site dimensions of
approximately 61 m x 61 m (200 ft x 200 ft), or 1 acre (0.4 ha), for a cost of
approximately $550,000. However, the property area to be acquired will depend on
property negotiations as it may not be possible to subdivide smaller properties due
to frontage and access requirements.
ALLOWANCES
Budget should be allocated for the following items during construction:

- Electrical utility design and connection: $50,000

- Welding, coating and geotechnical engineering inspections and testing:
$100,000

- Ultility relocation: $50,000
- Other allowances: $100,000

Therefore, the budget for each site should include $300,000 for various construction
allowances.

ENGINEERING AND INTERNAL RESOURCES

An allowance for engineering costs of 10% of the capital cost was assumed. Also an
allowance of 10% of the sum of the construction and engineering costs was
assumed for the City’s internal administration costs.

CONTINGENCY

A contingency allowance of 30% of the capital and engineering costs for each site
has been assumed. The contingency amount is meant to account for uncertainty
with costs that cannot be foreseen at this stage, such as those associated with
geotechnical conditions, archeological potential, property acquisition, sewer
extension, and permitting requirements.

SUMMARY
The summary table below outlines the total estimated capital costs of all 12 sites
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Table 7-2 Elevated Water Reservoir Total Class D Cost Estimate by Site

SITE1

SITE 2

SITES 3,4, 7TO 12 SITES

SITE6

North-East corner of Martin

West of Fiddler’'s

South-West corner of North-West of

North-East of

Rd. and Jerseyville Rd. W. Green Rd. and Fiddler's Green Rd. Southcote Rd. and Raymond Rd.
In the Robert E Wade Garner Rd. W In and Garner Rd. W.  Garner Rd. E. and Rymal Rd.
Ancaster Community Park  James Smith Park W.

E'e"ated. iz $5,040,000 $5,110,000 $5,100,000 $5,130,000 $5,220,000

eservoir

Rechlorination and

Recirculation System $180,000 $180,000 $180,000 $180,000 $180,000

Other Process and

Electrical Works $800,000 $800,000 $800,000 $800,000 $800,000

Site Works $500,000 $500,000 $500,000 $500,000 $500,000

Watermain Extension $0 $0 $240,000 $0 $170,000

- - 5

Engineering (10% of ¢4 35 $659,000 $682,000 $661,000 $687,000

construction costs)

Internal Resources

H 0,

/Staffing (10% of the ¢4 $725,000 $751,000 $728,000 $756,000

sum of construction

and engineering cost)

Land Acquisition $550,000 $550,000 $550,000 $550,000 $550,000

($0.55 M/acre)

Utility and Testing

Allowances $300,000 $300,000 $300,000 $300,000 $300,000

Contingency (30%) $2,622,000 $2,647,200 $2,730,900 $2,654,700 $2,748,900

Total $11,362,000 $11,471,200 $11,833,900 $11,503,700 $11,503,700

*The total costs for the alternative sites are higher than those presented in PIC #2 given that they are based on a 9.9 ML reservoir.
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EVALUATION OF ALTERNATIVE SITES

The alternative sites were evaluated according to their natural environment, social
and cultural environment, economic, and technical impact/merits. A comparative
assessment of the alternatives was conducted to determine which site had the least
overall impact on the environment and resulted in the lowest capital cost. The
evaluation approach is described in detail in Technical Memorandum #3, which can
be found in Appendix A. Note that the reservoir heights presented in this table differ
slightly from those presented in PIC 2 because they are based on more recent
topographical data for the various sites.

The evaluation matrix showing the comparison of the various sites is included below.
PREFERRED SITE ALTERNATIVE

Sites 3, 4, 7-12 are preferred as they result in the least overall impact to the natural
environment and result in low to moderate impacts to the social and cultural
environment. The capital cost associated with this alternative is slightly higher than
Sites 1, 2, and 5, but lower than for Site 6.

The results of the evaluation matrix are presented in the table below. A colour
scheme was used to differentiate whether an alternative is “most preferred” (green),
“less preferred” (orange) or “least preferred” (red).
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Site #1 Site #2 Site #3, #4, #7 to #12 Site #5 Site #6
Evaluation Criteria North-East corner of Martin Rd. and West of Fiddler's Green Rd. and South-West corner of Fiddler's Green North-West of Southcote Rd. and North-East of Raymond Rd. and Rymal
Jerseyville Rd. W. Garner Rd. W In James Smith Park Rd. and Garner Rd. W. Garner Rd. E. Rd. W.

Natural Environment Considerations

Proximity to
Environmentally
Sensitive Areas

In Niagara Escarpment

Identified as Provincially Significant
Wetland by City. Sections of previously
disturbed areas. No natural features of
note.

No significant natural features were
identified, although there is the City’s
Natural Heritage System and
unevaluated wetlands within close
proximity. Further investigation is
required.

American Chestnut and Significant
Woodlands located within the site.

No environmentally sensitive areas within
the site.

Social & Cultural Environment Considerations

Proximity to Built
Heritage Areas

Near Designated Built Heritage Area

Near Designated Built Heritage Area

Areas listed in the City's inventory of
Buildings of Architectural and/or Historical
Interest.

Not in the proximity of any Built Heritage
Areas

Not in the proximity of any Built Heritage
Areas

Proximity to
Archaeological and
Cultural Heritage Areas

Several sections appear undisturbed and
retain archaeological potential. A Stage 2
Archaeological Assessment is required.

Area disturbed by grading and heavy
landscaping. Previously assessed in 1995
and 1997. No archaeological potential
found.

Several sections appear undisturbed and
retain archaeological potential. A Stage 2
Archaeological Assessment is required. A
portion of the area within the sites has
been identified as Cultural Heritage
Resources.

Several sections appear undisturbed and
retain archaeological potential. A Stage 2
Archaeological Assessment is required.

Area disturbed by grading and heavy
landscaping. Previously assessed in
2004. No archaeological potential found.

Aesthetic Impact

High, in the Niagara Escarpment

High, within residential areas

Low, south of Garner Rd.

High, within residential areas

High, within residential areas

Land Ownership

Owned by the City

Owned by the City

Privately Owned

Owned by the City

Owned by the City

Noise, Traffic, and Dust
Impacts Disrupting
Surrounding Area
During Construction

High, near residential areas. High traffic
impact on Jerseyville Rd. W.

High, within residential areas. High traffic
impact on Garner Rd.

Low, south of residential areas. High
traffic impact on Fiddler's Green Rd.

High, within residential areas. Low traffic
impact on local roads

High, within residential areas. Low traffic
impact on local roads

Economic Considerations

Capital Cost including
Land Acquisition ($M)

$8.7Mto $11.4 M

$8.8 Mto $11.5M

$9.1Mto $11.8 M

$8.8 Mto $11.5M

$9.2Mto $11.9 M

Technical Considerations

Tower Height

49 m

53m

52 m

55 m

60 m

Constructability and Site
Access

Accessible by urban local road Jerseyville
Rd. W.

Accessible by minor arterial road Garner
Rd.

Accessible by minor arterial road Fiddler's
Green Rd.

Accessible by urban local road Bookjans
Dr.

Accessible by urban local road Vinton Rd.

System Reliability and
Hydraulic Performance

Located within the highest elevation area
of the pressure district, near the areas
more likely to experience low pressures.
The distance from the pumping station
and the size of the pipe feeding the site
results in greater pressure losses.

Most preferred hydraulically. Highest
pressures in the district when operated
under gravity. In close proximity to the
existing 400mm diameter trunk main
along Garner Rd.

Most preferred hydraulically. Highest
pressures in the district when operated
under gravity. In close proximity to the
existing 400mm diameter trunk main
along Garner Rd.

Most preferred hydraulically. Highest
pressures in the district when operated
under gravity. In close proximity to the
existing 400mm diameter trunk main
along Garner Rd.

This Site is the least preferred
hydraulically due to the distance to the
west side of the pressure district, which is
more likely to experience low pressures.
Low pressure during maximum day
condition. In addition, the tank location is
serviced by 300mm diameter pipes.

Located within the Niagara Escarpment
and near a built heritage area. Contains
archaeological potential. Owned by the
City. High aesthetic impact on the

Located beside a designated built
heritage area and in a Provincially
Significant Wetland. No archaeological
potential. High impact during construction

Not near any environmentally sensitive
areas or built heritage areas. Contains
archaeological potential. Privately owned.
Is not near major residential areas and

Located within the American Chestnut

and Woodlands area. Not near any built
heritage areas. Owned by the City. High
impact during construction due to being

Not located near any environmentally
sensitive areas or built heritage areas. No
archaeological potential. Large aesthetic
and construction noise impact on the

Summary Escarpment and high impact during due to being within a major residential will have low construction impact. within a major residential area. Tank is residential area. Owned by the City. Tank
construction. Reduced tank height. area. Owned by the City. Reduced tank Reduced tank height. Accessible by minor | required to be taller due to lower ground is required to be taller due to lower
Accessible by urban local roads. Less height. Accessible by minor arterial road. | arterial road. Most preferred hydraulically. | height. Accessible only by urban local ground height. Accessible only by urban
preferred hydraulically. Most preferred hydraulically. roads. Most preferred hydraulically. local roads. Least preferred hydraulically.
Rank Least preferred Less preferred Most preferred Less preferred Less preferred
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PREFERRED ALTERNATIVE: POTENTIAL
EFFECTS AND MITIGATING MEASURES

When constructing any type of infrastructure, there is a potential for environmental
impacts to occur as a result of the construction activities. In such situations,
measures must be taken to either minimize or offset the negative effects. Actions
taken to reduce the effects of a certain project on the environment are called
“mitigating measures”.

The Class EA process requires development of mitigating measures after
identification of the magnitude of the net negative impacts of the preferred
alternative solution. These measures are defined in such a way to allow the project
to be undertaken at a reasonable cost, while at the same time protecting the
environment against net negative impacts.

The elevated water reservoir will have the potential for environmental impacts, and
where these can be anticipated in the design stage, special provisions should be
written into the construction specifications and/or incorporated in the design. The
provisions will dictate the construction methods that are permitted and more
importantly the construction methods that are not allowed. Unforeseen problems that
arise during construction will be addressed on site, and judgment should be used to
ensure that any resulting changes to the contract do not cause negative
environmental impacts.

Staff responsible for inspecting the contractor’'s work must be made aware of such
provisions in order to ensure compliance during construction. It will be the
responsibility of the City/their contract administrator to ensure that inspectors
enforce compliance with the environmental provisions, as well as the standard
engineering provisions of the construction package.

This project is also subject to permitting and approvals from regulatory agencies.
The potential permit and approval requirements are listed in Section 8.3 below and
should be reviewed again during the detailed design stage.

It is recommended that an environmental site assessment (ESA) be completed on
the selected site(s) prior to or during property acquisition negotiations to assess
whether there is existing soil or groundwater contamination.

A conceptual design for the preferred alternative was completed and is detailed in
Technical Memorandum #4. Refer to Appendix A for further details on the preferred
alternative design.

Ancaster Elevated Water Reservoir
Schedule ‘B’ Class Environmental Assessment Project File Report
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NATURAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Azimuth Environmental Consulting conducted a screening assessment of the natural
environment for the preferred sites. A copy of the report is provided in Appendix C,
with a summary from the report excerpted below.

Overall, Sites 3, 4, 9, and 10 as well as most of Site 7 and a small portion of Site 8
have been characterized with having low level ecological constraints following a
preliminary site assessment, as detailed in Appendix C. These areas have
historically been significantly altered from natural habitat and are currently being
maintained in a permanently altered state with ongoing anthropogenic influence.
Nonetheless, there are concerns that the existing land use (i.e. buildings, structures,
gravel lots, agricultural fields) may provide habitat for Species at Risk (SAR) known
to occur in the area including Barn Swallow, Common Night Hawk, and Chimney
Swift. If development is proposed within and/or adjacent to these areas, additional
species specific field surveys will be required to fully characterize the potential SAR
habitat. However, these sites are otherwise suitable for construction of the elevated
reservoir.

The remaining sites have been characterized with having medium and high
constraints and are not suitable for construction (Azimuth Environmental Consulting,
2016).

There may be a potential requirement for additional field surveys, dependent on site
selection and sensitivity. The following field surveys are recommended, subject to
Review Agency comments and the preferred site selection (Azimuth Environmental
Consulting, 2016):

— Three season natural heritage survey to inventory existing vegetation
communities and search for SAR that may be associated with the preferred
site

- Dawn and nocturnal breeding bird surveys to determine if SAR birds are
utilizing the preferred site

- Nocturnal owl surveys to determine if SAR owl species are utilizing the
preferred site

— Bat Maternity Roosting surveys to determine if woodland habitat meets the
criteria to be classified as roosting habit for SAR bat species

— Butterfly surveys to determine if SAR butterflies are utilizing the preferred site

- Fish habitat assessment and fish community survey if appropriate habitat is
present within/adjacent to the preferred site

The sections below summarize additional impacts and mitigation measures related
to the natural environment.

Ancaster Elevated Water Reservoir
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SEDIMENT AND EROSION CONTROL

Sediment and Erosion Control Plans should be developed prior to the proposed
works. Any requirement for dewatering should include the use of envirobags and
sediment traps (or equivalent) located an adequate distance from a watercourse and
proper overland flow paths atop stable vegetation to ensure that proper filtration of
discharge water occurs prior to returning to the receiving drain. Runoff should be
directed away from exposed soil surfaces to mitigate the potential for soll
mobilization (Azimuth Environmental Consulting, 2016).

Diligent application of sediment and erosion controls (e.g., erosion and sediment
control fencing) is recommended surrounding the proposed development to alleviate
the risk of sediment migration or erosion into adjacent natural features.

VEGETATION

Impacts to vegetation will, for the most part, be limited to some trees located within
the working areas. Where possible and if required, mature trees will be protected
with temporary construction fence to ensure that they are not damaged during
construction.

Vegetation removal should occur outside of the sensitive breeding bird window to
prevent interruption of the avian lifecycle. The timing window typically falls between
April 1 and July 31, but is dependent on seasonal variation. If, due to timing
constraints associated with construction of the elevated water reservoir, vegetation
removal must occur within this timeframe, the area can be assessed immediately
prior to site alteration to ensure that the activities are not in contravention of the
Migratory Birds Convention Act, 1992, or the ESA.

Native plants should be used for re-vegetation efforts post-construction. Invasive
species, which have a tendency to create a monocultural stand and outcompete
native species, should be especially avoided.

A naturalized setback should be implemented adjacent to all components of the
City’s NHS. All disturbed lands to be included within the naturalized buffer should be
planted with native species, as required (Azimuth Environmental Consulting, 2016).

WILDLIFE AND WILDLIFE HABITATS

A review of the preferred sites indicated that the area is generally commercial and
lacks significant constraints. However, the sites are located within close proximity to
features identified as components of the City’s NHS and there may be some impact
to wildlife inhabiting the working areas that will be displaced for the duration of
construction. Further studies are required to ensure that development of the
preferred site does not negatively impact the features and functions of the NHS,
SAR or habitat of the SAR. Appropriate actions must be taken to protect SAR and

Ancaster Elevated Water Reservoir
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related habitats during construction. All workers on site should be informed of the
potential for SAR to occur within the active work area. The Ministry of Natural
Resources and Forestry (MNRF) should be contacted to determine the appropriate
actions to protect the species if SAR are observed within the active work area.

Once construction and subsequent restoration is complete, wildlife may introduce
itself into the disturbed areas. A construction fence should be used to prevent wildlife
from entering the working areas during the construction period (Azimuth
Environmental Consulting, 2016).

DEWATERING REQUIREMENTS

Construction dewatering may be required depending on groundwater levels. The
dewatering requirements will need to be confirmed during the detailed design stage.
If dewatering is needed during construction, a Permit to Take Water (PTTW) may be
required.

SOCIAL, CULTURAL AND ECONOMIC IMPACTS AND MITIGATING MEASURES

TRAFFIC

There will be an increase in construction traffic for delivery of material and
equipment to the site. Construction signage will be posted on the impacted roads to
make motorists aware of the construction entrances.

ARCHAEOLOGY AND HERITAGE FEATURES

A Stage 1 Archaeological Assessment was completed by ARA for the Sites south of
the Garner Road and Fiddler's Green Road intersection. The assessment found that
the sites included a mixture of areas with archaeological potential and no
archaeological potential. It is recommended that the areas of archaeological
potential that could be impacted by the construction of the elevated water reservoir
undergo a Stage 2 Archaeological Assessment (ARA, 2016).

NOISE, DUST AND VIBRATION

Noise, dust and vibration during construction projects is unavoidable. Potential
sources of noise, dust, and vibration are truck traffic and regular construction
activities. These impacts can generally be mitigated following the guidelines below:

- All truck traffic, excavation equipment and other activity that potentially
generates significant noise levels should be restricted to normal work hours
pursuant to local municipal noise bylaws.

- Excavated materials should be used on-site wherever possible in order to
minimize truck haulage to off-site disposal areas.

— Dust control agents should be applied as necessary.

Ancaster Elevated Water Reservoir
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- Dry exposed soil should be kept wet to make it less susceptible to wind
erosion, and should be covered if left for extended periods of time.

-~ Pre-construction and post-construction surveys of neighboring
building/properties should be completed to ensure that any impacts
associated with construction can be clearly identified.

—> Construction in residential areas should be scheduled during cool or cold
weather periods, when recreational usage of outdoor areas on residential
properties is generally lower, if at all possible.

PUBLIC NOTIFICATION

Public notification during construction is to be facilitated through newspaper ads,
construction signage and flyers to local residents and businesses. All emergency
services (Police, Fire, and EMS) should be notified of the project, specifically where
construction is to impact access to public roads.

PERMITS AND APPROVALS

MOECC

The City will need to complete an amendment to its existing DWWP to add the
elevated water reservoir. This will involve a technical review by the MOECC. A
watermain extension, if required, is a pre-approved work requiring completion of
“Schedule C” to the DWWP.

CITY OF HAMILTON

A site plan approval and building permit need to be obtained from the City of
Hamilton.

The existing zoning at the preferred sites does not allow the construction of tall
structures. The City’s Zoning Bylaw (05-200) defines permitted uses for the
preferred sites. Therefore, a zoning variance will be required to allow construction to
proceed. The zoning requirements for each of the preferred sites are listed in Table
8-1.

Furthermore, if Site 3, 4, or 8 is selected, the elevated water reservoir must be set
back at least 7.5 m from the boundary of Zone P7 — Conservation/Hazard Land. This
is shown in Figure 8-1. Zone P7 also divides Site 7 into east and west portions. This
division renders the west portion not feasible for construction because it does not
front on a road and, as such, would require an access road north to Garner Road
through other properties.

Ancaster Elevated Water Reservoir
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Table 8-1 Current Zoning for Preferred Sites

ZONING ZONING

SITE CODE DESCRIPTION

MAXIMUM BUILDING

PERMITTED USES

HEIGHT

3 E2 Existing Rural
Industrial

Abattoir 15.0m
Agricultural Processing Establishment

Agricultural Storage Establishment

Farm Product Supply Dealer

Uses Existing at the date of passing of the By-law

4,7,10, A2 Rural
12

Abattoir 10.5m
Agriculture

Agricultural Processing Establishment
Agricultural Storage Establishment
Farm Product Supply Dealer

Kennel

Livestock Assembly Point

Residential Care Facility

Secondary Uses to Agriculture

Single Detached Dwelling

Veterinary Service — Farm Animal

8 M12 Extractive
Industrial

Agriculture 10.5m
Conservation

Mineral Aggregate Operation

Recreation, Passive

Secondary Uses to Agriculture

WSP
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ZONING ZONING MAXIMUM BUILDING
SITE CODE DESCRIPTION PERMITTED USES ____HEIGHT

9 A1 Agriculture Agriculture 10.5m
Residential Care Facility
Secondary Uses to Agriculture
Single Detached Dwelling
Veterinary Service — Farm Animal

11 13 Major Institutional Community Garden 18.0m

Day Nursery

Educational Establishment
Emergency Shelter
Hospital

Lodging House

Long Term Care Facility
Medical Clinic

Multiple Dwelling

Place of Worship
Recreation

Residential Care Facility
Retirement Home

Social Services Establishment
Street Townhouse Dwelling
Urban Farm

Urban Farmers Market

Ancaster Elevated Water Reservoir
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AIRPORT

The elevated water reservoir is proposed to be located in proximity to the John C.
Munro International Airport. Therefore, it is recommended that NAV Canada,
Transport Canada, and John C. Munro International Airport be provided the pertinent
information for review prior to proceeding with project implementation. These parties
have been contacted during the Class EA as part of the consultation process.

PUBLIC AND AGENCY CONSULTATION

POINTS OF CONTACT

Consultation with the public (which includes stakeholders and interested parties) and
government review agencies is a necessary and important component of the
Municipal Class Environmental Assessment process. To meet the consultation
requirements for this Schedule ‘B’ project, the City of Hamilton ensured that the
public and review agencies were informed of the Study and given the opportunity to
provide input on the assessment and alternative evaluation process. The following
sub sections provide a summary of the key points of contact that were established
throughout the course of the Study, as well as a summary of comments and
feedback received. Furthermore, the project status and notices were published on
the City’s website at https://www.hamilton.ca/city-planning/master-plans-class-
eas/ancaster-elevated-water-reservoir.

NOTICE OF STUDY COMMENCEMENT AND PIC 1

The Notice of Study Commencement was developed to target the ministries,
organizations, agencies and other stakeholders that may be affected and/or
interested in the Ancaster Elevated Water Reservoir Project. The Notice of Study
Commencement was published on the City’s website and in the Ancaster News on
September 14 and 21, 2012. This notice briefly outlined the purpose and justification
for the Study and also served as a Notice of Public Information Centre (PIC) 1.

The City of Hamilton sent letters and contact response forms along with a copy of
the Notice of Study Commencement to stakeholders and affected government
agencies within the study area. Each recipient was asked to respond to the project
team, indicating their interest in receiving further correspondence on the Study.
Stakeholders remained on the mailing list for the duration of the public consultation
process unless they requested to be removed.

The Notice of Study Commencement and stakeholder list, as well as the letter and
response form can b