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Executive Summary

The City of Thorold’s City Wide Water Service Master Plan focuses on Thorold owned
infrastructure upgrades and enhanced operation and maintenance practises. These are
needed to address existing hydraulic and state of good repair deficiencies and to
identify measures to accommodate growth to 2041 and buildout of the existing urban
boundary limits.

The water system evaluation identified that the City’s system meets level of service
targets for minimum system pressure and maximum system velocity, however, due to
the age and configuration of parts of the water system, there are areas with fire flows
below the City’s desired fire flow targets.

Following the proposed upgrades to address existing system deficiencies, Growth to
2041 and subsequently, Growth to Ultimate Buildout watermain needs were addressed
through a number of distribution network enhancements. These proposed
enhancements are also intended to address system resiliency against outage via
enhanced system looping.

The recommended system upgrades are presented in Figure ES1. The recommended
capital program and operation and maintenances practises are summarized below:

f Addressing Existing Deficiencies (Section 8.1)

o System fire flow deficiencies are generally addressed through replacement of
cast iron watermains and new watermains to provide system looping

o Itis recommended that the existing watermain connection to the Regional
watermain network be opened to improve fire flows to the area, as well as
security of supply (Section 8.1.5)

o Projects to address existing deficiencies are prioritized in the SOGR watermain
replacement program

f Growth Servicing Needs (Section 8.2)

o Projects to support Growth to 2041 (Section 8.2.1) generally consist of
additional system looping to address existing fire flow needs and accommodate
future developments

o Two (2) new connections to the Regional network are recommended at the
following locations to accommodate growth and improve security of supply

» Sir Isaac Brock Way/Merittville Highway
= Allanburg Road and Upper’s Lane

o New trunk watermains along existing roads are needed to extend the
distribution system to areas of future development under Growth to Ultimate
Buildout (Section 8.2.2)

o A watermain crossing Highway 406 at Port Robinson Road is recommended to
accommodate Growth to Ultimate Buildout

{ State of Good Repair Watermain Replacement Program (Section 8.3)

o Watermain replacement prioritization as part of the City’s State of Good Repair

Program was reoptimized as follows:
= Cast iron watermains with fire flow deficiencies
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= Castiron watermains and localized system looping
» Ductile iron and asbestos cement watermains
» Replace remaining watermains as needed (according to SOGR criteria
and weightings)
f Operations and Maintenance Practices (Section 8.4)
o The following studies and programs are recommended in the capital program:

= Water meter replacement program feasibility and implementation study
(Section 8.4.2)

= Fire flow retrofit program (Section 8.4.5)
= Backflow prevention by-law and program (Section 8.4.6)
= Bulk water station feasibility study (Section 8.4.7.2)
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1. Introduction

The City of Thorold (City) is a lower-tier municipality in southwestern Ontario, central
within the Regional Municipality of Niagara (Region), covering a total area of 88.6 km?.
Thorold contains the urban communities of Thorold North, Thorold South, and Port
Robinson to the south. The 2016 census provided a residential population of 18,801
people and an estimated employment population of 8,070 jobs for a total equivalent
population of 26,871 people and jobs.

Within the Region of Niagara, a two-tier water treatment and distribution system, the
Region is responsible for the treatment, storage disinfection and trunk watermain
transmission system that delivers water to the local area municipalities. The local
municipalities are responsible for the distribution of potable water to customers through
municipally owned and operated local distribution systems. The City’s water system
consists mainly of linear watermain and valving infrastructure that conveys water from
Region owned transmission watermains to local customers. Currently, the City does not
have any bulk water stations.

The City-Wide Water Servicing Master Plan (WSMP) document and associated
deliverables are aimed at providing City Staff with the information and tools necessary to
guide capital investments in both the short term, 25 year Water System Capital Budget,
and furthermore the City’s long term, financial sustainability.

1.1 City Wide Water Servicing Master Plan Objectives

The WSMP focuses on Thorold owned infrastructure upgrades and enhanced operation
and maintenance practises needed to addressing existing hydraulic and state of good
repair deficiencies and identifies measures to accommodate growth; to 2041 and buildout
of the existing urban boundary limits. This process follows the Municipal Class EA Master
Planning process. The general scope of work completed includes the following:

f Enhance and update the joint Regional Municipality of Niagara and City of
Thorold’s existing InfoWater hydraulic model such that it is an appropriate and
accurate capacity analysis tool to adequately evaluate existing and future system
performance

f ldentify management objectives and priorities through the development of water
system management policies, and performance-based levels of service targets

1 Expand on the recommendations from the 2016 Niagara Region Master Servicing
Plan Update within the context of the City of Thorold’s detailed and revised growth
projections and infrastructure priorities

f Complete a system wide evaluation of City owned water infrastructure by:

o ldentifying existing water system performance deficiencies

o Identifying growth related system performance deficiencies

o Optimizing and evaluating water system upgrades to address system
deficiencies while considering Regional planned upgrades

o Developing and establishing a capital program for 25-year needs

f Provide recommendations for ongoing operation and maintenance practices
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I Assess the City’s financial sustainability as it relates the City’s water budget, rate
structure, and revenue sources

1.2 Regional Master Servicing Plan Integration

The 2016 Niagara Region Master Servicing Plan (2016 Regional MSP) outlined the long-
term servicing strategy, to 2041, for Regional infrastructure within the City of Thorold. The
identified modification within or impacting the supply and transmission of water to the City
were accounted for in the development of the City’s distribution upgrade strategy.
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2. Related Studies and Planning Context

Technical Appendix 1 provides a summary of the related studies and background
information supporting the development of the City Wide WSMP. Background information
regarding the study area is also provided.

2.1 Class Environment Assessment Process

The City of Thorold, as all cities and municipalities in Ontario, must operate within the
administrative, legislative, and financial frameworks established by senior levels of
government. The key provincial and federal initiatives that provide directives, and are
considered within the master planning process, are summarized in Technical
Appendix 2.

A Master Plan is typically subject to approval by the municipality but does not normally
require approval under the Environmental Assessment Act (EAA). Specific project(s)
within a Master Plan must fulfill the Class Environmental Assessment (EA) requirements.
At a minimum, Master Plans address Phases 1 and 2 of the Class EA process.

There are generally four approaches to undertaking Master Plans under the Class EA
process. The WSMP was undertaken to comply with Approach 2 of Municipal Class EA
Master Planning process. This approach involves the preparation of a Master Plan
document at the conclusion of Phases 1 and 2 of the Class EA process, where the level
of investigation, consultation, and analysis are sufficient to fulfill the requirements for
Schedule A, A+, and select B projects. While Approach 2 provides the basis to support
future investigations for select Schedule B and all identified Schedule C projects, they will
require additional supporting information and decision making to proceed onto separate
studies and continue to the Phase 3 and 4 of the Class EA process.

Further details on the Municipal Class EA are included in Technical Appendix 2.

2.1.1 Public Consultation

Public consultation is an important component of the master planning process, allowing
the City to inform the public about the study and to obtain input from interested and
affected parties during the study process.

The primary goals and objectives of the public consultation process were to:

 Present clear and concise information to stakeholders at key stages of the study
process;

f Elicit community, regulatory, and City staff input; and
' Meet Municipal Class EA consultation requirements.

Technical Appendix 3 provides a detailed summary of the WSMP Public Consultation
Plan and relevant materials.
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2.2 Vision Statement and Guiding Principles

Through the Municipal Class EA process, Phase 1 requires the identification of the
problem and opportunity statement that guides the process of establishing preferred
strategies to address the deficiencies observed in the water system. The following vision
statement is a driver for the WSMP where problems and opportunities are clearly
identified through the desire to provide an adequate level of service to users and improve
system performance under both current and future conditions.

The Vision Statement is as follows:

“To establish a preferred servicing strategy for the water distribution
system that:

f Meets the needs of existing users, regulatory, and legislative
requirements;

Supports growth;
Maintains or improves service levels;

Improves system resiliency and operational flexibility; and,

Optimizes performance objectives with long term renewal needs.”
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3. Existing Water System

The City of Thorold’s existing water system is part of a two-tier water system within the
Region of Niagara, where the Region is responsible for the treatment and supply of water
to the City’s distribution system and the City is responsible for the local distribution and
delivery of water to the end user.

The Region owns and operates all supply and transmission infrastructure including water
treatment plants (WTP), pumping stations (PS), rechlorination stations, storage facilities,
boundary valves, and trunk watermain infrastructure. The City owns and operates all
distribution infrastructure including watermains, hydrants, main valves, and services. The
City does not currently have bulk water stations.

Water to the City is supplied by three WTP, in neighbouring municipalities, to the urban
communities of Thorold North, Thorold South, and Port Robinson within the City of
Thorold. Further, areas outside these urban boundaries, to the east of the Welland Canal
north of Highway 58 and south of Hurricane Road, are serviced by the City’s distribution
system. As this is a two-tier water system, the City is invoiced by the Region for their
consumption, via water meters, at the boundaries of the distribution system.

The water system operates under three pressure zones which are named for their
respective hydraulic grade lines (HGL).

Zone 227 includes the urban communities of Thorold North and Thorold South and rural
community east of the Welland Canal and north of Thorold Stone Road. The pressure
zone’s primary supply is the DeCew WTP with supplemental supply from the Niagara
Falls WTP, via pressure reducing valve (PRV) at McLeod Road and Thorold Townline
Road. Pumping to Zone 227 is provided by both the high lift pumps (HLP) at the DeCew
WTP and the Brock booster pumping station (BPS). Floating storage is provided by the
Thorold South Elevated Tank (ET) while pumped storage, via in-ground reservoir, is
provided by the DeCew WTP.

Zone 250 includes the rural community of Port Robinson, east of the Welland Canal, and
south of Hurricane Road. The pressure zone is supplied by the Niagara Falls WTP via
interconnection at Canby Street and South Street North. Pumping and storage capacity
is provided by the HLP and pumped reservoir at the Niagara Falls WTP.

Zone 220 includes the urban community of Port Robinson, west of the Welland Canal,
and is supplied by the Welland WTP via interconnection on Hansler Road approximately
100 m north of St. Lawrence Drive. Pumping and storage capacity is provided by the HLP
and pumped reservoir at the Welland WTP.

Figure 1 and Figure 2 provide an overview of the City’s water system.
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3.1 Region Water Infrastructure

The following section details Region-owned water infrastructure that is relevant to the
City’s water system. Figure 3 shows the Region owned trunk infrastructure, facilities,
interconnections between the City and Region watermains, and metered boundary
valves.

3.1.1 Regional Trunk Watermains

The Region owns and operates approximately 25 km of transmission watermains within
Thorold, varying from 400 mm to 900 mm, to carry water from the WTPs to the various
distribution systems within the lower tier municipalities.

There are 38 interconnections between City and Region watermains. The majority of
these interconnections are concentrated in Thorold North. Further, it should be noted that
there is currently an interconnection in Allanburg at Barron Road and Allanport Road,;
however, the interconnection is typically closed.

3.1.2 Boundary Valves

City boundary valves, each with a billing meter, are located at the connection points to
other municipality water systems. These billing meters are used by the Region to
generate invoices for the lower tier municipalities based on their individual water
consumption. The following lists the seven (7) metered boundary valves:

1795 Thorold Townline Road
o Location of the Port Robinson Chlorine Booster Station
St. David’'s Road and Tupper Drive (flow into Thorold)
St. David’'s Road and Tupper Drive (reverse flow into St. Catharines)
Front Street North south of St. David’s Street West
Schmon Parkway and Isaac Brock Boulevard (Brock Business Park)
Hansler Road and St. Lawrence Drive
McLeod Road and Thorold Townline Road (McLeod Interconnect)
o Location of the PRV from the Niagara Falls water system
o Upstream HGL is 250 m, and the PRV reduces the HGL target to 227 m

= —a —a _—_a _a _a
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3.1.3 Water Treatment Plants

Table 1 provides a summary of the three (3) Region owned WTPs which provide water
to the City of Thorold.

Table 1: Water Treatment Plants

‘ Decew WTP ‘ Niagara Falls WTP ‘ Welland WTP

Address

2700 Decew Road,
St. Catharines

3599 Macklem
Street, Niagara
Falls

4 Cross Street
North, Welland

Source Water

Lake Erie via
Welland Canal

Niagara River via
Welland River

Lake Erie via
Welland Canal

Rated Maximum

Thorold

Day Pemand 227.3 1455 102.3
Treatment
Capacity (MLD)
Pressure Zone
Supplied Within 227 227 (via PRV), 250 220

3.1.4 Pumping Stations

Table 2 provides a summary of the four (4) Region owned pumping stations which provide
water to the City of Thorold.

Table 2: Pumping Stations

Decew WTP Niagara Falls | Welland WTP Brock Hiah
High Lift | WTP High Lift |  High Lift : J
Lift BPS
Pumps Pumps Pumps
2700 Decew | 3599 Macklem 4 Cross Street 500 Glenridge
Address Road, St. Street, Niagara Avenue, St.
. North, Welland .
Catharines Falls Catharines
Number of
ion Lift 413 5/ 6/5 312
umps
(Total/Firm)
Firm Pumping
Capacity (MLD) 60.0 146.0 117.7 13.3
Pressure Zone ,
Supplied 227 221 (‘QSOPRV)’ 220 227
Within Thorold
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3.1.5 Water Storage Facilities

Table 3 provides a summary of the four (4) Region owned storage facilities which support
the operation of the previously mentioned WTPs, and provide fire, balancing, and
emergency storage for the City. Floating storage is provided to Zone 227 by the Thorold
South ET while all other storage to the City is pumped from the WTP facilities.

Table 3: Storage Facilities

ng;%'}d Niagara Welland
Falls WTP WTP
. . Elevated ) .
Reservoir 1 | Reservoir 2 Reservoir Reservolir
Tank
2700 2700 105 SEEL 4 Cross
Macklem
Address Decew Decew Allanburg Street Street
Road, St. Road, St. Road, Nia ar;a North,
Catharines | Catharines Thorold Fe?lls Welland
Storage FCI;oatl_ng/ . Elevated Pumped Pumped
ravity Reservoir . )
Type . Tank Reservoir Reservoir
Reservoir
Volume (ML) 18.6 38.0 2.3 14.0 5.6
Top Water 162.0 162.0 227.1 174.3 175.0
Level (m)
Storage
Pressure 227 227 227 250 220
Zone within
Thorold

3.1.6 Rechlorination Station

The Port Robinson Chlorine Booster Station is located at 1795 Thorold Townline Road.
It receives water from the Niagara Falls water system and feeds the rural community of
Port Robinson, east of the Welland Canal. The rechlorination station ensures that
acceptable chlorine residuals are maintained in the City’s distribution system.
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3.2 Regional Planned Upgrades

The capital plan, developed as part of the 2016 Regional MSP, identified three (3) projects
relevant to the WSMP, and are shown in Figure 4 below.

A new regional watermain was recommended along Thorold Townline Road from
upstream of the McLeod Interconnect boundary valve to the Port Robinson Chlorine
Booster Station Facility (MSP project W-M-007). The purpose of this capital project is to
increase feedermain capacity for growth in the Port Robinson area and to improve trunk
system connectivity. The works were recommended to be completed before 2021.

Upgrades to the DeCew inlet channel were recommended (MSP project W-F-002). This
project involves a new intake channel from Welland Canal to the DeCew WTP. The
purpose of this capital project is to increase intake capacity above the current 147 MLD.
The project was also recommended in the 2011 MSP and was recommended to be
completed before 2021.

Outside the WSMP study area but relevant to the Thorold and Welland water systems, is
a new regional watermain from the Welland WTP to the north service area (MSP project
W-M-003). The purpose of this capital project is to increase feedermain capacity for
growth in Port Robinson, west of the Welland Canal, and to improve trunk system
connectivity. The works were recommended to be completed between 2032 and 2041.

No water treatment plant, pumping, or storage upgrades, needed to support growth to
2041 within the City of Thorold, are identified within the 2016 MSP.
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3.3 City Owned Water Infrastructure

The following section provides details regarding City owned watermain infrastructure
which conveys water from the Regional transmission mains to the end-user.

3.3.1 Watermains

The City owns and operates approximately 109 km of watermain. Table 4, Table 5, and
Table 6 summarize the materials, diameters, and age of the existing City-owned water
distribution system.

Table 4: City-Owned Watermain Material

Material Length (m) Percent by Length
Asbestos Cement 6,964 6%
Cast Iron 17,526 16%
Copper 316 <1%
Ductile Iron 19,913 18%
gégl];]e?heyrl]zlr?é ke Lo
Polyvinyl Chloride 61,874 57%
Unknown 1,780 2%

Table 5: City-Owned Watermain Diameter

Diameter (mm) Length (m) Percent by Length
<50 1,457 1%
100 3,678 3%
150 52,071 48%
200 32,077 29%
250 7,236 7%
300 11,928 11%
400 853 1%
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Table 6: Watermain Age

Install Year ‘ Length (m) ‘ Percent by Length
Older than 1940 4,943 5%
1940-1959 7,576 7%
1960-1979 33,401 31%
1980-1999 31,593 29%
2000-2017 27,144 25%
Unknown 4,374 4%

Watermain material, diameter, and age are three of the five factors used in the City’s
State of Good Repair (SOGR) program (along with watermain breaks and location), which
is used to prioritize the replacement of watermains. This program will be discussed further
in Section 8.3.

3.3.2 Decommissioned Infrastructure

An important change to the City’s water system is the decommissioning of the Allanburg
Booster Pump Station, BPS. The BPS was located on the west side of Highway 58 in the
community of Allanburg and was permanently removed in July 2012. The purpose of the
BPS was to provide water to Allanburg prior to the commissioning of the new Regional
transmission main along Highway 58. As a result of decommissioning the Allanburg BPS,
the service area now operates at the same HGL as Thorold South (227m).

3.4 System Demands

Existing system demands were determined through a review of the City’s water billing
records, the City water flow data from Regional water invoices, and the City’s water loss
estimations.

3.4.1 Billed Demand

Existing water demands were calculated as an average of 2016-2018 based on detailed
analysis of billing records provided by the City. Table 7 shows the residential and
employment billed water demands.

PAGE 15



City of Thorold

City Wide Water Service Master Plan
GMBP File: 418200

November, 2019

Table 7: Historic Water System Demands

Residential Employment Total Demand
Demand (L/s) Demand (L/s) (L/s)
2016 38.4 11.0 49.4
2017 39.8 8.9 48.8
2018 42.1 104 52.5
Average 40.1 10.1 50.2

3.4.2 System Supply Records

Historic, 2002 to 2018, supply data from Regional water invoices, as seen in Figure 5,
shows that water consumption has generally been decreasing since 2002, with a slight
increasing trend over the past few years (since 2015). This overall decrease is likely due
the loss of large industrial employment, which were previously high water users, and
stagnant commercial, institutional, and residential growth between 2005 and 2010.

120
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60

40

Regional Water Supplied to Thorold (L/s)

20

2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

Figure 5: Regional Water Supplied (2002 — 2018)
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3.4.3 Water Loss and Non-Revenue Water

Water loss is a normal part of all municipal water systems. Losses can be due to
unauthorized water usage, unmetered water usage, and water leakage through system
infrastructure. Non-revenue water (NRW) refers to any water that is produced or
purchased by the municipality that does not generate revenue through billing processes.

Unaccounted for water refers to any water that is produced or purchased by the
municipality that cannot be linked to a known use (i.e. the balance left after accounting
for billed usage, unbilled authorized usage, and water leakage). Table 8 details the
historic water loss records provided by City staff and indicates an average NRW of
approximately 21%.

Table 8: Water Loss Records

Non-Revenue | Non-Revenue

Production :
‘ (ML) ‘ Sleel (4= Water (ML) Water (%)
2002 3,181 2,338 843 26%
2003 2,885 2,391 494 17%
2004 2,942 2,318 623 21%
2005 3,262 2,428 834 26%
2006 2,907 2,223 684 24%
2007 2,829 2,255 573 20%
2008 2,490 2,025 465 19%
2009 2,401 1,906 496 21%
2010 2,229 1,763 466 21%
2011 2,031 1,790 241 12%
2012 2,086 1,779 306 15%
2013 2,022 1,577 445 22%
2014 1,958 1,490 468 24%
2015 1,907 1,511 397 21%
2016 2,006 1,562 444 22%
2017 2,110 1,539 571 27%
2018 2,184 1,656 528 24%
Average 2,437 1,915 522 21%
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3.4.4 System Demands

System demands were calculated based on detailed City billing records that were
received for 2016-2018. NRW was calculated based on the average percentage from the
historical data presented in the previous section (21%). Table 9 summarizes the demands
used in the 2016 Regional MSP as well as the updated water demands used to evaluate
the performance of the City’s water system.

The discrepancies between the 2016 Regional MSP and 2019 WSMP demands are due
to more accurate and more granular billing and production records being available for this
study.

Table 9: Updated Water Demands

2016 Regional

Scenario 2019 WSMP

MSP

With NRW 85.4 64.2

ADD (L/s)
Without NRW 74.2 50.2
With NRW 139.5 104.6

MDD (L/s)
Without NRW 128.3 90.2
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4. Hydraulic Water Model

Detailed information regarding the model update procedure, model validation, and model
control narrative can be found in Technical Appendix 4.

The basis of the assessment of hydraulic performance is the Niagara Region’s InfoWater
all pipe dynamic water distribution models. As discussed in Section 3, water is supplied
to the City of Thorold from three Regional water treatment plants (DeCew WTP, Niagara
Falls WTP, and Welland WTP). Thus, hydraulic performance for the City of Thorold was
assessed using two hydraulic models — the integrated InfoWater model for DeCew and
Niagara Falls, as well as the InfoWater model for Welland and Pelham. The models were
previously updated as part of the 2016 Regional MSP.

Using the GIS based geometry files for the current system supplied by the City of Thorold,
a water network review was completed to adjust pipe parameters as required, and to
incorporate new watermains that have been constructed since the previous hydraulic
model update. Model calibration involved the analysis of system demand, water billing,
SCADA, and hydrant testing information.
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5. Design Criteria and Level of Service Objectives

Level of Service objectives are critical elements in the evaluation of existing and future
system performance and development of servicing strategies and a capital program. The
objectives were identified using the following process:

f Review of the 2016 Regional MSP;

f In-depth background review to develop a baseline understanding of system
performance, capacities, and operations;

f Review of industry standards, and ministry requirements;

A workshop held with City staff to confirm system operations and discussion on
desired level of service objectives.

Once established, these objectives were used in the evaluation of existing and future,
growth related, system performance, and to assess infrastructure needs. Table 10
presents the performance targets that are relevant to City-owned infrastructure. These
performance targets are in line with those used for the 2016 Regional MSP, except for
the MDD Peaking Factor and the Thorold North Residential Fire Flow requirement, which
are more conservative than the targets used in the 2016 Regional MSP. Unless explicitly
identified the criteria was confirmed through discussions with City staff.

Table 10: Summary Level of Service Objectives

o Performance
Criteria
Target
Per Capita Rate 300 L/c/d
Water Use :
MDD Peaking Factor 1.8
Velocity under MDD <2 m/s
Pressure under daily demand* 40 — 100 psi
Pressure : .
Pressure under fire flow* 20 psi
Single Family Dead End 50 L/s
Residential (Thorold North) 100 L/s
System Residential R(l’lgicr)]rsocl)?] )South, Port 75 L/s
Performance Fire
Flow Residential Multi (Apartments) 150 L/s
Commercial 175L/s
Institutional 175L/s
Industrial 250 L/s
Water , Flag Water Age
Quality Age of Water in System >7 days

*MECP criteria
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6. System Growth

An in-depth review of the following documents was completed to gain an understanding
of the various population and growth forecasts previously completed for the City.

1l
1l

1l
1l

City of Thorold Development Charge Background Study, by Watson & Associates
Economists Ltd. (May 2014)

Niagara Region 2016 Water and Wastewater Master Servicing Plan Update, by
GM BluePlan Engineering Ltd. (June 2017)

Official Plan of the City of Thorold (April 2016, updated June 2018)

Draft Plans received from City Staff for new developments

Through discussion with the City, it was determined that two growth scenarios would be
used to estimate future system demands and growth-related water infrastructure needs
consisting of:

1l
1l

Interim growth scenario: Growth to 2041: Consisting of buildout of all existing
draft plan areas, as shown in Figure 9.

City buildout scenario: Growth to Ultimate Buildout: Consisting of full buildout
of the City’s Urban Boundary.

Additional details regarding growth scenarios can be found in Technical Appendix 5.
Figure 6 presents a summary map of the growth areas.
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6.1 Growth to 2041

The interim scenario, Growth to 2041, includes the buildout of all existing draft plan areas.
Growth projections were allocated to the draft plan areas received from the City which
indicate proposed location, unit counts, and lot layouts. Population within each
development was estimated using the persons per unit (ppu) identified as part of the 2019
Development Charges Background Study, summarized in Table 11. The Growth 2041
projections are presented in Table 12. Growth to 2041 includes buildout of all existing
draft plan areas, shown in Figure 6.

Table 11: Persons per unit

Unit Type Persons Per Unit (ppu)
Single and Semi Detached 3.08
Multiples (Townhomes) 2.04
Apartments 1.70

Table 12: Growth to 2041 Projections

Scenario ‘ Residen_tial ‘ Employment ‘ Total_
Population Population Population
Existing 2016 18,801 8,070 26,871
Draft Plans 6,452 5,655 12,107
Total Growth to 2041 25,253 13,725 38,978

6.2 Growth to Ultimate Buildout

Table 13 details the ultimate buildout growth projections within Thorold. The growth
projection for the remainder of the urban boundary area was estimated by applying a 50
people or jobs per hectare (pp/ha) to these remaining net greenfield areas, as identified
as part of the 2016 Regional MSP. This approach typically aligns with the residential
densities observed in the current draft plans, which average 48 pp/ha for the residential
developments.

Using the density approach, the population and employment projections exceed the
anticipated 2016 Regional MSP growth by 2041 indicating that full buildout would likely
be realized post 2041.
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Table 13: Growth Projections

Scenario Residen_tial Employment Total_
Population Population Population
Existing 2016 18,801 8,070 26,871
Draft Plans (Growth to 2041) 6,452 5,655 12,107
50 ppha in remaining areas 14,042 11,075 25,117
Total Ultimate Buildout Growth 39,295 24,800 64,095

6.3 Projected System Demands

Projected system demands were calculated using population projections and Level of
Service criteria, presented in Table 10, for water usage per capita rate and a MDD
peaking factor of 1.8. The projected system demands are summarized in Table 14.

Table 14: Growth Demands

| ADD(Lls) | MDD (Lis)
Existing 64.2 104.6
Growth to 2041 110.6 190.4
Growth to Ultimate Buildout 197.8 347.3

PAGE 24



City of Thorold

City Wide Water Service Master Plan
GMBP File: 418200

November, 2019

7. Assessment of City Owned Water Infrastructure Needs

Local improvements are needed to address existing and future system capacity. The first
step in the detailed analysis of the WSMP was to assess the existing infrastructure
capacity and conditions. Once the existing system conditions were established, the
impacts of future growth demand on the water distribution system were analyzed to
develop and evaluate potential servicing alternatives and address potential deficiencies
and opportunities.

The Level of Service targets used in the evaluation of system performance were
presented in Section 5 and are listed below:

f Minimum pressure under MDD and PHD

! Available fire flow under MDD

' Maximum velocity in watermains under MDD
 Water age

These performance indicators are used as a basis for the City’s 25-year capital program
by flagging areas in the existing system which may require upgrades. System
performance for each of these criteria under existing, Growth to 2041, and Growth to
Ultimate Buildout scenarios are presented in the following sections.

7.1 Minimum Pressure

MDD minimum pressures remain similar between the existing and both growth scenarios.

Zone 227 and Zone 250 experiences MDD minimum pressures between 50-80 psi with a
localized area of higher pressures at the north east corner of the City due to low ground
elevations; however, these pressures are below the Level of Service target of 100 psi.

Zone 220, Port Robinson, experiences MDD minimum pressures between 40-60 psi
which is greater than the Level of Service target of 40 psi.

Figure 7 shows the minimum pressures under Growth to Ultimate Buildout with existing
and Growth to 2041 scenarios presented in Technical Appendix 6.

7.1.1 Welland Canal Crossing in Port Robinson

Under existing and both growth scenarios, minimum pressures within Port Robinson
(Zone 220) are between 40-60 psi, which is low for the range of target pressures. To
improve system pressures a Welland Canal crossing, connection between Bridge Street
East and Bridge Street West, to incorporate Port Robinson area into Zone 250 (from
Niagara Falls water system) was assessed. Under this scenario, the Port Robinson water
system would now be operating at an HGL of 250 m, resulting in a local pressure increase
to a range of 80-100 psi.

To accommodate this interconnection, check valves, connecting to all existing Welland
watermains, would be needed to separate the pressure zone boundary while maintaining
security of supply and fire protection in the event of a watermain break from the Niagara
Falls water system.

Based on the preliminary assessment, servicing of the Port Robinson area via Zone 250
was not recommended, and was ultimately not carried forward, due to the high costs and
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construction risk associated with crossing the Welland Canal, and because the project is
not required to achieve the pressure Level of Service targets for the Port Robinson area.

7.2 Fire Flow Deficiencies

Fire flow deficiencies were identified using a land-use based approach, where the
governing land-use, at the closest fire hydrant, determined the fire flow target identified in
Section 5. Figure 8 presents the fire flow deficiencies under existing conditions. It should
be noted that additional deficiencies within the existing system are not created as a result
growth demands.

To facilitate and streamline the evaluation process and upgrade options, fire flow
deficiencies have been grouped into cluster areas, where upgrade options benefit a
greater area. The following cluster areas were identified as having fire flow deficiencies:

Thorold North — Old, cast iron watermains within urban community of Thorold North
St. David’'s Road — Dead end watermains along St. David’s Road

Industrial Drive — Dead end watermain with industrial land use type

Industrial Area East of Welland Canal — Limited conveyance capacity across the
Welland Canal

Allanburg — Dead end watermain requires Regional interconnection

Brock Business Park — High growth area along a dead end watermain

DeCew Road — Existing dead end watermains with development growth
Hodgkins Avenue — Existing dead end watermains with development growth

Port Robinson East of Welland Canal — Existing dead end watermains with
development growth

f Rolling Meadows — Additional Regional interconnection for development growth

= —a —a —a

= —a —a _—a _—_a

7.3 Maximum Velocity

Maximum velocities are similar between the existing and both growth scenario with all
velocities below the target of 2 m/s under MDD. In general, higher velocities occur on
Regional watermains as they have higher flowrates. Technical Appendix 6 presents the
maximum velocities under all scenarios.

7.4 Water Age

Water age is often used as an indicator for water quality. As water age increases,
chlorine residuals, and thus water quality, decreases. Figure 9 shows water age
throughout the system under existing system conditions. There are localized areas with
water age greater than 7 days which are generally located at dead-ends due to the
lower rate of circulation. High water age currently shown in the Welland system is due to
low demands in the area and subsequently low water turnover potential. Under both
growth scenarios, water age within the system is decreased due to greater demands
resulting in faster water turnover. Water age and sampling locations will be discussed
further in Section 8.4.1.
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8. Preferred Capital Program

This section details the evaluation process and water system upgrades, needed to
develop the preferred capital program, by addressing existing and future hydraulic
deficiencies, supporting growth demands, and improving hydraulic system performance
using Level of Service criteria, detailed in Section 5. All preferred works are within
existing road rights-of-way which are subsequently Schedule A or A+ type projects.

8.1 Addressing Existing Deficiencies

To address existing hydraulic system deficiencies, upgrade options have been grouped
into cluster areas, where upgrade options benefit a greater area, such that the evaluation
process is streamlined to facilitate upgrade options. The following sections present these
options, evaluation, and the recommended option for each cluster area.

It should be noted that there are additional existing fire flow deficiencies not included in
the cluster areas outlined below. These deficiencies are primarily at dead ends and can
be addressed through looping of proposed growth watermains, as detailed in Section 8.2.

8.1.1 Thorold North

The Thorold North cluster area are watermains, within the urban community of Thorold
North, with deficiencies that can be resolved by replacing the existing cast iron
watermains with 150 mm diameter PVC watermains. These upgrades can be
incorporated into the City’s prioritized SOGR program such that hydraulic level of service
is improved.

The Thorold North fire flow deficiencies and watermain replacements/upgrades are
identified in Figure 10.

8.1.2 St. David’s Road

The fire flow deficiencies within the St. David’s Road cluster area are a result of several
dead-end watermains. To address the fire flow deficiencies, as well as support infill and
intensification in the area, a new watermain on St. David’s Road to connect segmented
watermains and ensure a continuous stretch of watermain along St. David’'s Road from
St. Charles Drive to St. David Street West.

The St. David’s Road fire flow deficiencies and watermain upgrades are identified in
Figure 11.
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Table 15: Industrial Drive — Evaluation of Options

Criteria

Option 1:
200 mm Watermain

Replacement from Queen Street
South to Industrial Drive

Option 2:
300mm Watermain

Replacement from Richmond

Street to Industrial Drive

Option 3:
200mm Watermain
Replacement from Queen

Street South to Industrial Drive
and from Richmond Street to

Beaverdams Road

Option 4:
200mm Watermain

Replacement from Richmond
Street to Queen Street South

Option 5 (Preferred):
250 mm Watermain

Replacement from Richmond

Street to 1452 Beaverdams

Road

Improves fire flows but Improves fire flows but 1 Improves fire flows but 1 Exceeds fire flow target of
_ does not meet fire flow does not meet fire flow does not meet fire flow 250 L/s
T Improves fire flows but does target target target T BieEs e e
not meet fire flow target Requires replacement of Requires replacement of 1 Requires replacement of additional system benefit
. .. 1 Does not provide additional the Highway 58 crossing the Highway 58 crossing the Highway 58 crossing :
Technical Feasibility system benefit E . ” . 9 . > T Requires replacement of
. . oes not provide additional Provides some additional 1 Provides some additional Highway 58 crossing
fi Can be incorporated into the system benefit system benefit system benefit 1 G e fiesrereE i
City's state of good repair Can be incorporated into Can be incorporated into 1 Can be incorporated into the City’s state of good
program the City’s state of good the City’s state of good the City’s state of good :
/Ity g /Ity g -1ty g repair program
repair program repair program repair program
!  Due to proximity to a
regulated wetland,
- - - approximately 250m of the
Environmental Impacts 1 No anticipated environmental No Qntlmpated_ No Qntlmpated_ f No gntlmpated_ watermain alignment is
impacts environmental impacts environmental impacts environmental impacts within the limits of Niagara
Peninsula Conservation
Authority Permit Review
{ Moderate construction Moderate construction Extensive construction 1 Moderate construction T Moderate construction
Social/Cultural Impacts impacts to businesses and impacts to businesses and impacts to businesses and impacts to businesses in impacts to businesses and
residents in the area residents in the area residents in the area the area residents in the area
Financial Viability $ $$ $3$ $$$ $$$
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Criteria

Option 1 (Preferred):

Maintain current level of
service

Table 16: Industrial Area East of the Welland Canal — Evaluation of Options

Option 2:
Abandon fire flow service

to the area, implement

Option 3:
Insulate Thorold Tunnel
watermain

Option 4:

Install actuator to remotely

open isolation valves in

Option 5:

Upgrade watermains to
300mm

Option 6:
Upgrade watermains to
300mm and install new

Technical Feasibility

1 Does not meet fire flow
target

alternate firefighting plan

f Can meet servicing
needs via alternate
firefighting plan

Slight improvement in
available fire flow
Improved security of
supply to the area

the event of a fire

f Slight improvement in
available fire flow

f  Improved security of
supply to the area

f May complicate
operations

Slight improvement in
available fire flow
Improved security of
supply to the area

200mm loop

Exceeds fire flow
target

Improved security of
supply to the area

Environmental Impacts

None

f No anticipated
environmental impacts

No anticipated
environmental impacts

f No anticipated
environmental impacts

Involves upgrade of
canal crossing

Involves upgrade of
canal crossing

Several creek
crossings are required
Several segments of
the new watermain are
within the limits of
Niagara Peninsula
Conservation Authority
Permit Review

Social/Cultural Impacts

' Noimpact to
businesses or residents

f Noimpactto
businesses or
residents

Moderate construction
impacts

! Minimal construction
impacts

Extensive construction
impacts to businesses
in affected area

Extensive construction
impacts to businesses
in affected area

Financial Viability

No cost

$

$$

$$$

$85%
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8.1.5 Allanburg

The fire flow deficiencies within the Allanburg cluster area are due to the area being
serviced by a single watermain at Lundy’s Lane and Allanport Road. A secondary
connection exists at the intersection of Barron Road and Allanport Road which
interconnects the area to the Region’s watermain; however, currently this interconnection
is not utilized. Without this additional connection fire flows are below the residential target
of 100 L/s. It is recommended that the City meet with the Region to discuss opening this
interconnection which will improve fire flows above the target fire flow and provide security
of supply to the area.

The Allanburg fire flow deficiencies and location of the Regional interconnection are
identified in Figure 14.
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8.2 Growth Servicing Needs

Following the proposed upgrades to address existing system deficiencies, Growth to 2041
and subsequently, Growth to Ultimate Buildout, watermain needs to service growth were
addressed through a number of enhancements. The proposed growth network aimed to
also address existing deficiencies through enhanced system looping as outlined below.

8.2.1 Growth to 2041

The Growth to 2041 scenario includes the buildout of all existing draft plan areas; as such,
alignments for the growth watermains were primarily determined using the street layouts
provided in the draft plans. Watermain diameters were determined based on a minimum
diameter of 150 mm for most of the watermains. Larger diameter watermain loops through
the larger subdivisions (i.e. Rolling Meadows) were incorporated where logical (i.e.
existing 300 mm watermains on parts of Barker Parkway for Rolling Meadows Phase 1).

In addition to the draft plan watermains, the following sections detail additional
connections to the existing system which provide benefit to both developments and the
existing system. These upgrades can be completed in conjunction with development.

Figure 15 shows the new watermains that are needed to accommodate growth to 2041.

8.2.1.1 Brock Business Park and Brock South Campus

The existing Brock Business Park and future Brock South Campus is supplied by a
300 mm dead end watermain with a single connection to the Region owned watermain
on Sir Issac Brock Way. As there is substantial planned increase in demands within this
area, further development within Brock University and the Business Park will require an
additional connection to Region’s watermain. With a second connection to the watermain
on Sir Issac Brock Way, security of supply and enhanced fire flow is provided to the area.
Further to the connection and additional watermain needs, a new interconnection to the
Region’s watermain, with water meter, is required.

8.2.1.2 DeCew Road

The Confederation Heights development, at the northwest quadrant of Richmond Street
and DeCew Road, and the North DeCew development, north of DeCew Road and
Marlatts Roads, require a 200 mm watermain on DeCew Road from Richmond Street to
Marlatts Road and on Marlatts Road from DeCew Road to Kaye Avenue, to support fire
flow needs within these developments. Additional to the benefit provided to the
developments, four (4) dead ends are looped, reducing potential watermain concerns and
enhancing security of supply.

PAGE 41



City of Thorold

City Wide Water Service Master Plan
GMBP File: 418200

November, 2019

8.2.1.3 McCleary Drive

Development is planned to occur along Beaverdams, between Kaye Avenue and Kalmus
Street. While no draft plans were available at the time of the Master Servicing Plan, this
is a known area of short term growth. A connection from McCleary Drive to Beaverdams
Road, is proposed to address existing fire flow deficiencies along McCleary Drive, due to
the industrial land use fire flow target of 250 L/s, as well as increasing overall system
looping and elimination of dead ends. This upgrade requires the crossing of railway
tracks.

8.2.1.4 Hodgkins Avenue

Development is planned to occur along Allanburg Road, south of Lynn Crescent. While
no draft plans were available at the time of the Master Servicing Plan, this is a known
area of short term growth. A connection from Hodgkins Avenue to Allanburg Road is
proposed to address existing fire flow deficiencies along Hodgkins Avenue, due to
existing dead ends, as well as increasing overall system looping and elimination of dead
ends.

8.2.1.5 Rolling Meadows Regional Interconnection

The proposed Rolling Meadows development connects to the existing local, 250 mm
watermains along Davis Road. As there is substantial growth occurring within this
development and a single Regional interconnection at the Thorold South ET, conveyance
is limited under full development buildout. A Regional interconnection is proposed near
the intersection of Allanburg Road and Upper’s Lane to provide enhanced conveyance
from the South Thorold ET supplement both future demands and meeting fire flow targets
within the development.

In addition to this new interconnection, it is recommended that the existing closed
interconnection at Allanport Road and Barron Road be opened (as noted in
Section 8.1.5).
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8.2.2 Growth to Ultimate Buildout

The Growth to Ultimate Buildout scenario was determined by applying population growth
estimates, at 50 ppha, to the remaining greenfield growth areas identified as part of the
2016 Regional MSP. Alignments for the watermains that will be required to accommodate
these greenfield growth areas were assumed based on existing road allowances. Only
trunk watermains were identified for the purposes of the WSMP as detailed lot
configurations are not known. Further, it should be noted that as part of the City’s existing
Official Plan, lands south of Barron Road are identified as dry industrial and will not have
water services as they are built out. This analysis considers the potential of further
developing and providing municipal water services to these lands; as such, trunk
watermains were identified.

Figure 16 shows the location of these watermains.

8.2.2.1 Highway 406 Crossing

Growth within the urban community of Port Robinson is occurring on both sides of
Highway 406; as such, a Highway 406 crossing is recommended along Port Robinson
Road. This crossing benefits future demands, system looping, and security of supply to
the overall area. This connection should be completed with development of lands to the
west Highway 406, north of Merritt Road.
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8.3 State of Good Repair Watermain Replacement Program

The City of Thorold has an existing State of Good Repair (SOGR) Watermain
Replacement Program which is discussed in Section 8.3.1. This existing program was
re-optimized using a watermain break hazard analysis and adjustment of condition
ratings. The recommended program is presented in Section 8.3.4.

8.3.1 Existing Program Prioritization

The City’s existing SOGR program is based on a rating system which assigns a condition
score to each watermain segment (by Asset ID) based on 5 metrics: diameter, material,
location, age, and number of breaks. Refer to Technical Appendix 7 for a detailed
breakdown of the City’s rating condition matrices. The general methodology is as follows:

1l
1l

Condition scores are on a scale of 0-10, with 0 being the poorest condition and 10
being the best condition

As watermain diameter increases, the condition score decreases (i.e. large
diameter watermains are assigned poor condition scores)

As watermain age increases, the condition score decreases (i.e. older watermains
are assigned poor condition scores)

PVC watermains are assigned the best condition score, asbestos cement (AC)
watermains are assigned the poorest condition score

Watermains are assigned the best to worst location condition scores in the
following order: industrial, parks and recreation, residential, commercial,
institutional.

As the number of watermain breaks increases, the condition score decreases (i.e.
watermains with many breaks are assigned the poorest condition score). Further,
the existing program does not account for the time between watermain breaks (i.e.
5 breaks in 5 years or 5 breaks in 50 years).

Given this information, each factor is weighted according to the values in Table 17.

Table 17: SOGR Condition Weighting

% of Weighted

Factor

Condition
Size 15%
Material 30%
Location 20%
Age 20%
Break 15%

A final rating out of 100 for each watermain asset is calculated using the assigned
conditions and weightings. A high final rating indicates that the watermain asset is in good
condition and is not a priority for replacement.
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It should be noted that the City currently does not account for watermain location (land
use type), despite its inclusion in the overall rating equation. As a result, a final rating of
80 out of 100 is the highest possible rating for an asset.

The City’s existing program prioritizes the replacement of asbestos cement watermains
as the condition weightings place the most importance on watermain material.

8.3.2 Watermain Breaks

As the City currently uses quantity of watermain breaks as part of their SOGR prioritization
program, further analysis was completed on watermain breaks to confirm these metrics.
As observed in Figure 17, an average of 25 watermain breaks per year are observed.

60
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40
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Number of Breaks

10

1990 1995 2000 2005 2010 2015 2020
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Total = = = Average

Figure 17: Historic Breaks 1990-2018

A further breakdown of the City’s historic watermain breaks, provided in Table 18, which
details number of breaks and percentage of material. Asbestos cement, ductile iron, and
cast iron break most frequently, by percent of material, while cast iron watermains are
more likely to break multiple times. As such, condition of the asbestos cement, ductile
iron, and cast iron watermains are similar.
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Table 18: Historic Breaks Over 28 Years (1990-2018) by Material
1 Break by % of 2-4 Breaks by % of 5+ Breaks by % of

Material : . )
material material material
Asbestos 30% 20 0%
Cement
Cast Iron 24% 23% 11%
Ductile Iron 17% 12% 2%
Polyvinyl o 0 0
Chloride 8% 5% 3%
Unknown 2% 11% 2%

8.3.3 Watermain Break Hazard Analysis

To improve the SOGR program, a watermain break hazard analysis was completed
based on the watermain break information provided by the City (for the years 1990 —
2018). The break model uses historic watermain break data to predicts the likelihood of
a watermain break based on material and either age or years since the previous
watermain break (depending on whether the pipe has broken or not). This analysis
confirmed:

f Previous observations which indicate that both cast iron and ductile iron
watermains are most likely to break and should be prioritized for replacement.
Figure 18 shows the results of the watermain break hazard analysis.

f That the projected current annual investment of $1,061,000/year on watermain
replacement is sufficient to maintain the projected annual watermain break rates
and will likely result in a net decrease in annual watermain breaks.
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8.3.4 Recommended SOGR Watermain Replacement Program

The recommended SOGR program is based on the City’s existing SOGR rating system,
as discussed in Section 8.3, and the watermain break hazard analysis completed by
GMBP, as discussed in Section 8.3.3. The following changes were made to improve the
SOGR watermain replacement program:

f Castiron (Cl), ductile iron (DI), and asbestos cement (AC) pipes were all assigned
5 out of 10 for material condition (poorest of all materials)
o Historically CI, DI, and AC watermains break the most frequently, with ClI
watermains breaking multiple times most frequently
f The location metric is incorporated (land use of each watermain asset) — the City’s
current SOGR rating system includes the location metric in the final rating
equation, however, this factor has historically been left unused
f The outcome of the watermain break hazard analysis is incorporated into the City’s
existing SOGR rating system (in place of simply using the number of watermain
breaks)
f The recommended upgrades to address existing hydraulic deficiency issues
(Section 0) were incorporated into the SOGR watermain replacement program,
with the majority of the projects prioritized to years 1 and 2

The results of the recommended SOGR program are shown in Figure 19, and a detailed
breakdown of the SOGR watermain replacement prioritization is provided in Technical
Appendix 8.
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8.4 Operations and Maintenance Practices

The purpose of this section is to present improvement recommendations with respect to
the City of Thorold’s operations and maintenance practices in view of current industry
best practices.

8.4.1 Sampling Locations and Flushing Program

System water quality is typically measured by the system’s ability to maintain chlorine
residuals. Correlation between water age and water quality exists — as water age
increases, chlorine residuals decrease. Although a correlation was not made between
City of Thorold sampling point chlorine residual data, it was assumed that for the size of
Thorold’s water system, water age from source to consumption should be less than seven
days. This assumption is based on previous correlations made for various municipalities.

Areas which are known to have low chlorine residuals can be addressed by the City
through a flushing program. Previously discussed in Section 7.4, there are currently
many localized areas with water age greater than seven days. These areas should be
validated by City staff through sampling to confirm lower chlorine residuals and can be
addressed through a flushing program.

Further, correlation exists between chlorine residuals and ClI watermains due to
tuberculation caused by the degradation of Cl watermains. As such, existing and future
sampling locations should encompass areas with older CI watermains with an emphasis
on replacement of these old CI watermains where residuals are low.

Based on the existing sampling locations, additional locations should be added to the
within new developments and areas east of the Welland Canal as they do not already
have sampling locations. The proposed sampling locations are listed in Table 19, and
shown in Figure 20.

Table 19: Proposed Sampling Locations

| Area ‘ Street
1 | Confederation Heights Subdivision Future Road
2 Thorold North Battle Street
3 Industrial Area East of Canal Old Thorold Stone Road
4 Thorold South Ontario Street
5 Rolling Meadows Subdivision Future Road
6 Rolling Meadows Subdivision Barker Parkway
7 Allanburg Future Road
8 Port Robinson Port Robinson Road
9 Port Robinson Estates Alexandra Drive
10 Port Robinson Haney Drive
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8.4.2 Water Meter Replacement Program

There are approximately 7,100 water meters in the City of Thorold (based on the number
of unique water billing accounts). These are manual water meters which require staff to
physically be on site to read the water meter for billing purposes. A third-party company
is currently employed by the City to perform the readings quarterly; however, as is often
the case with manual readings, the recorded values have in some cases not been entirely
accurate.

There is an opportunity for the City to introduce a water meter replacement program and
replace the manual metering system with Automatic Meter Reading (AMR) or an
Advanced Metering Infrastructure (AMI) system. AMR enables the efficiency of the meter
reading process to be greatly improved, with staff gathering remote readings while
passing in close proximity to the meter (i.e. drive-by reading with a data collector). In
contrast, AMI systems allow for remote meter reading from a central location (e.g.
operations facility or billing department) using radio enabled meter interface units.
Readings are done continuously which provides much more granular water consumption
data. Table 20 presents the advantages and disadvantages of manual meter systems,
AMR systems, and AMI systems.

It is recommended that the City undertake a study to identify the water meter replacement
program feasibility, costs, and implementation.
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Table 20: Advantages and Disadvantages of Various Water Meter Systems

Operations and

Advantages Disadvantages Implement Cost Maintenance
Cost
1 Business as usual f Time-consuming and labour intensive  Meter cost $$$
Manual Reading 1 Lowest capital cost f Infrequent readings (quarterly)
1 Less disruption for customers 1 Accuracy (human error)
1 More accurate and quicker metering (complaints, edits, water | 1 Concern for loss of privacy 1 $300-600/device $3$
. till requires man r llect readin
Automatic Metered loss etc.) _ N T Still requires manpower to collect readings _ 1 Meter cost
) { Potential for increased cash flow with monthly billing f Collected data is not as detailed as AMI (not collected in
Reading (AMR) . . . |-ti
f  Improved customer programs (notice of high usage, internet real-time)
billing, etc.) I Drive-by does not always capture readings
f More accurate and fastest metering (complaints, edits, water | § Concern for loss of privacy f $300-600/device $
loss etc.) . . _ . 1 Highest capital costs T Meter cost
1 Ir_nproveq customer service (notlcg of high usage, internet f More complex than AMR 1 Antennae cost
billing, dispute resolution, streamline move-in/out process, _ _ )
_ etc.) ' Requires a comparatively large physical network
Advanced Metering , . . .
f Increased cash flow with monthly billing f Likely requires more IT upgrades
Infrastructure (AMI)
1 Alarms for backflow
f Can incorporate with other utilities or “smart city”
f  Improved system planning capabilities and water
management (efficient, leak detection, reconciliation between
billing data and SCADA)
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8.4.3 Valve Turning Program

The City currently has a valve turning program to ensure that all water valves remain in
good operating condition. The City was divided in to five different areas, with one area
being completed each year. This program started in 2015 and is slated to be completed
in 2019. The program is part of industry best practice, and it is recommended that the City
continue the valve turning program.

8.4.4 Development Review Process
It is recommended that the City implement appropriate development application reviews

such that the existing capacity of the local water system be reviewed in view of Level of
Service targets. This will involve using the City’s existing water system model, to
determine if there is sufficient existing pressure and fire flow capacity to satisfy the new
development needs. This process will also confirm local development infrastructure sizing
and ensure adequate looping under various phases of a development. Traditionally the
cost for these site specific analyses is paid by the developer and is at no cost to the City.

8.4.5 Fire Flow Retrofit Program

It is recommended that the City implement a fire flow retrofit program, which involves
installing fire hydrants at main intersections in rural areas. This will provide fire fighting
crews with additional and relatively local sources to fill tanker trucks whilst on route to
fires in rural areas, where fire flow servicing is generally not provided. Table 21 presents
the proposed locations for the rural fire hydrants.

Table 21: Proposed Locations for Rural Fire Hydrants

Intersection

On Barron Road at Glover Road

On Thorold Townline Road at Brown Road

On Thorold Townline Road at Chippawa Creek Road

On Davis Road at Barker Parkway

8.4.6 Backflow Prevention By-Law and Program

The City of Thorold water by-law includes limited text regarding backflow prevention and
the responsibilities of property owners to ensure that backflow preventers are installed
and functional:

f Properties with two or more service connections must install backflow preventers
on each service and maintain them in good operating condition

f  Any industrial, commercial, or domestic private fire system that uses chemicals
must have a backflow preventer
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The City of St. Catharines has a by-law which includes more extensive requirements for
backflow prevention or cross-connection control. The by-law specifies that when there is
a risk of contamination of the distribution system, a backflow prevention device must be
installed on the property owner’s water system and on the water service. The by-law also
specifies the following:

Backflow prevention device installation standards to abide by

f Testing frequency requirement

Approved testing personnel

f The form that must be completed by the property owner for the backflow preventer
testing

Consequences if the property owner fails to have the device tested

f Consequences if the device fails testing

The City of Thorold should consider implementing a backflow prevention program to play
an active role in backflow prevention. A preliminary desktop industry review revealed that
there are many municipalities to look to for examples of such programs. The backflow
prevention and cross-connection control programs for these municipalities generally
share the following common components:

' Municipality passes a backflow prevention by-law to enforce the program

' Municipality identifies and notifies properties that are at higher risk of potential
drinking water contamination due to cross-connections

' Municipality maintains database of authorized cross-connection surveyors,
authorized backflow prevention devices, and authorized plumbers for installation

' Municipality maintains database of locations with installed devices

' Municipality ensures testing of installed devices on an annual basis

I Property owner pays for a property survey to identify cross-connections, risks, and
recommended type of backflow prevention device (if any)

f Property owner pays for installation of backflow prevention device by licensed
plumber

 Property owner pays for maintenance and annual testing of the backflow
prevention device

GMBP previously completed a draft water by-law for the City of Thorold which includes
detailed section regarding backflow prevention and cross-connection control. This
previous work is provided in Technical Appendix 10.

It is recommended that the City of Thorold undertake a study to produce a more
comprehensive backflow prevention and cross-connection control program and update
the water by-law using the draft water by-law completed by GMBP in 2014 as a starting
point.

=
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8.4.7 Non-Revenue Water Tracking

As part of the City’s water loss estimation records, non-revenue water and unaccounted
for water usage is recorded and tabulated each year. An estimated breakdown of NRW
and unaccounted for water usage are detailed in Figure 21, based on 2015-2017 data,
into the following categories:

f Billed unmetered consumption (i.e. public works hydrants)

f Authorized consumption (i.e. municipal facilities)

f Unbilled unmetered authorized consumption (i.e. fire training, fire fighting, hydrant
flushing, watermain flushing, water theft)

f Real water losses (i.e. leakage on watermains, leakage on water services)

The City tabulates NRW and unaccounted for water usage each year as part of its water
loss estimation records. These records are generally complete, and where information is
not recorded or unknown, estimated values are used as placeholders (i.e. fire department
use, flushing, etc.).

To better manage NRW, it is important to understand the components of NRW, and the
factors which influence these components. The International Water Association (IWA)
provides a water balance calculation that can assist in estimating quantity of water lost as
a result of leakage from the network, and quantity as a result of non-physical losses (i.e.
unauthorized consumption, metering inaccuracies).

The IWA and American Water Works Association (AWWA) promote the use of the
Infrastructure Leakage Index (ILI), which is a performance indicator for comparisons of
leakage management in water supply systems. ILI measures the ratio of current annual
real losses to system-specific unavoidable annual real losses (which is a calculated value,
dependent on length of watermains within the system, number of service connections,
and pressure of the system).

Based on preliminary calculations, the City’s network appears to have a low ILI, indicating
that infrastructure leakage is currently not at a critical point. However, there are
opportunities to improve overall tracking of non-revenue water, through the following
programs:

f Disallowing water meter bypasses

f Installation of bulk water stations

f Water metering at municipal facilities
f Fire department usage
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84.7.1 Water Meter Bypasses

Water meter bypasses have been and are being installed in new developments; however,
it is recommended that the City prohibit the installation of water meter bypasses to reduce
non-revenue water. The prohibition of water meter bypasses can be incorporated into the
City’s updated water by-laws.

8472 Bulk Water Stations

City staff have reported instances of unauthorized hydrant usage for bulk water needs
(i.e. to wash down streets during construction of a new development). To provide the
public with a more convenient method of acquiring large quantities of water, bulk water
stations can be constructed. It is recommended that an additional study be completed to
investigate the feasibility of bulk water stations in the City. Through discussion with City
staff, possible locations include:

Allanburg Road and Uppers Lane
! Kottmeier Road
1 Public Works Yard

8.4.7.3 Water Metering at Municipal Facilities

It is recommended that the City ensure that all municipal facilities (i.e. parks, field
sprinklers, etc.) have a water meter to improve non-revenue water tracking. This can be
incorporated into the City’s updated water by-laws.

8.4.74 Fire Department Usage

It is recommended that a process be devised and implemented to require tracking of
water usage by the City’s fire department. The improved monitoring would include hydrant
metering at the time of usage.

If the City implements a change of water metering system to AMI, there is opportunity for
the system to aid in tracking fire department usage and more accurately quantify NRW.

9. Summary of Capital Program Upgrades

The following sections summarize the recommended upgrade options and corresponding
preliminary cost estimates.

Using this costing methodology outlined in Technical Appendix 9, costs were calculated
for projects which are required to address existing deficiencies, projects that address
existing deficiencies while also supporting growth, and projects that support growth.
Projects that address existing deficiencies while also supporting growth are subject to
development charges, which were calculated based on the 2019 Development Charges
Background Study for the City of Thorold. These costs are presented in Table 22.
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Table 22: Costing Summary

Description Source 2019
Backflow prevention by-law and program City $75,000 - -
Operations and Water metet r%):)allgrenrgﬁtn;t%rr? %;zlgyfea&blllty e City $50,000 ) )
Maintenance Studies
Fire flow retrofit program City $250,000 - -
Bulk water station feasibility study City $50,000 - -
Addresses existing deficiencies City $2,804,500 - -
Watermain Projects Addresses existing deficiencies and supports growth DC Eligible - $4,106,800 $610,200
Supports growth Developer - $16,053,300 $13,101,500
Total $3,229,500 $20,160,100 $13,711,700
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9.1.1 Capital Program Upgrades to Address Existing Deficiencies

The following projects are recommended to address fire flow deficiencies in the existing
system.

 W-M-002 to W-M-008, and W-M-010: replacement of watermain mainly in Thorold
North where the watermains are older and made of cast iron

 W-M-001: New watermain on St. David’s street to connect segmented watermains.
It is recommended that dead end watermains are avoided as much as possible for
fire flow and water quality purposes

 W-M-009: Upgrade on Ormond Street South and Beaverdams Road to improve
fire flow on Industrial Drive

 W-HYD-001: New fire hydrant on Ormond Street South at Industrial Drive to
provide higher fire flow to the area prior to completion of W-M-009

All projects, with the exception of W-M-009, are prioritized to years one and two of the
SOGR watermain replacement program as they address existing hydraulic deficiencies
and generally agree with the SOGR replacement metrics (older pipes, cast iron pipes,
multiple historic watermain breaks).

W-M-009 can be completed at a later date (in line with the recommended SOGR
watermain replacement program) due to construction complexities with the upsizing of
watermains and crossing of Highway 58. However, a new hydrant should be installed at
Ormond Street South and Industrial Drive, to provide higher fire flow to fill a tanker trunk
in the case of a fire on Industrial Drive (W-HYD-001).

A summary of these projects is shown in Table 23 and Figure 22.

9.1.2 Development Charge Eligible Projects to Support Existing and Growth to
2041

The following projects are required to address existing deficiencies and are needed to
support future development.

f W-M-011 to W-M-014, and W-M-016 to W-M-017: new watermain to provide
looping and close off multiple dead-ends (which are unfavourable due to fire flow
and water quality concerns

 W-M-015: watermain upgrade to improve fire flow and provide more conveyance
for the new growth in Port Robinson West

 W-VALVE-001: new connection to the Regional water system to improve fire flow
in the Rolling Meadows draft plan area

A summary of these projects is shown in Table 23 and Figure 22.
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9.1.3 Developer Projects to Support Growth to 2041

The following projects are required to extend the distribution system to accommodate
servicing in new subdivisions. The draft plan areas that are included in the 2041 growth
scenario were discussed in Section 6.1.

T W-M-018, W-M-020 to W-M-025 internal watermains for draft plan areas
 W-M-019: watermain upgrade to accommodate the Confederation Heights
subdivision

A summary of these projects is shown in Table 23 and Figure 22.

9.1.4 Developer Projects to Accommodate Full Buildout Growth

The following are recommended watermains to accommodate full buildout growth. These
projects were determined based on the growth areas identified in the 2016 Regional MSP.
Only trunk watermains were identified for the purposes of the City Wide WSMP, and
alignments were assumed based on existing road allowances.

 W-M-026 to W-M-031 are located in the Allanburg area (south of Barron Road)
o According to land use maps in the City’s Official Plan, the area has been
planned for rural industrial land use
T W-M-032 to W-M-043 are located in Port Robinson West
o According to land use maps in the City’s Official Plan, the area will
accommodate a variety of land uses including:
= Low, medium, and high density residential
» Mixed use and urban commercial
* Industrial
 W-VALVE-002 is a connection to the Regional water system and has been
recommended to improve fire flow and conveyance to the surrounding areas of
growth
o There is an existing connection, however, presently the valve is kept in a
closed position
o Use of this connection will be required for the ultimate buildout growth
scenario, and an agreement should be reached between the City and the
Region for the use of this system connection

A summary of these projects is shown in Table 23 and Figure 22.

9.1.5 Development Charge Eligible Projects to Support Existing Users and Full
Buildout Growth

W-M-043 is located in Port Robinson West and is recommended to improve security of
supply. Fire flows will also be improved for existing users east of Highway 406 and for
buildout growth areas in Port Robinson West. This project is included in Table 23 and
Figure 22.
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Project ID

Description

Upgrade
Diameter (mm)

Table 23: Summary of Upgrades

Street

Capital Program Upgrades to Address Existing Deficiencies

Length (km)

Funding Source/

Responsibility

Total Cost

2041 Development Charge Eligible Upgrades to Support Existing Users and 2041 Growth

St. David's Road St. Charles Munro Street
W-M-001 New watermain 150 St. David's Road McMann Drive Foley Crescent 0.19 City $95,900
Foley Crescent Foley Crescent Foley Crescent
W-M-002 Replace with PVC 150 Munro Street & Ann Street McMann Drive St. David's Road 0.33 City $163,900
W-M-003 Replace with PVC 150 Parkdale Drive Broderick Avenue Westmount Avenue 0.39 City $195,200
W-M-004 Replace with PVC 150 Ann Street Whyte Avenue North Pine Street North 0.37 City $186,200
W-M-005 | Replace with PVC 250 Front Street North & Front Regent Street Sullivan Avenue 0.44 City $279,300
W-M-006 Replace with PVC 150 Sullivan Avenue Pine Street South Towpath Street 0.07 City $33,900
W-M-007 Replace with PVC 150 Chapel Street South Clairmont Street Portland Street 0.30 City $150,100
W-M-008 Replace with PVC 150 Elgin Street Collier Road South Pine Street South 1.04 City $520,000
Upgrade to Ormond Street South Pine Street South Cleveland Street _
W-M-009 250mm 250 : : 1.34 City $1,085,800
Beaverdams Road Richmond Street Highway 58
W-M-010 Replace with PVC 150 Mary Street Mackan Street Dead-end 0.15 City $74,200
W-HYD-001 | New Fire Hydrant 150 Ormond Street South Industrial Drive -- City $20,000
Subtotal 4.61 $2,804,500

W-M-011 New watermain 300 Allanport Road Lundy's Lane Barron Road 1.02 DC Eligible $671,500
W-M-012 New watermain 150 New Loop South Street North Allanport Road 0.94 DC Eligible $635,800
W-M-013 New watermain 200 New Loop McCleary Drive Beaverdams Road 0.54 DC Eligible $358,800
W-M-014 New watermain 150 New Loop Hodgkins Avenue Allanburg Road 0.30 DC Eligible $148,900
W-M-015 U%%Bar?]ﬁ]to 300 Niagara Street Quaker Road Merritt Road 1.15 DC Eligible $1,149,600
W-M-016 New watermain 300 Merrittville Highway Existing watermain Sir Isaac Brock Way 0.35 DC Eligible $350,800
_ Decew Road Richmond Street Beaverdams Road o
W-M-017 New watermain 200 1.17 DC Eligible $771,400

Marlatts Road

Beaverdams Road

Existing watermain
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Upgrade

Funding Source/

Project ID ‘ Description ‘ Diameter (mm) Street ‘ Length (km) ‘ Responsibility ‘ Total Cost
Regional
W'\ngliVE- watermain 200 Allanburg Road and Upper’s Lane Valve DC Eligible $20,000
connection
Subtotal 5.47 $4,106,800

Developer Projects to Support 2041 Growth

Merrittville Highway and

W-M-018 New watermain 200 Decew Road Existing watermain End of future growth 0.91 Developer $723,100
W-M-019 Ug%roarg(rento 200 Richmond Street Winterberry Boulevard Decew Road 0.52 Developer $345,200
W-M-020 New watermain 150 Confederation Heights subdivision: internal 150mm watermain 2.42 Developer $1,210,800
W-M-021 New watermain 150 Subdivision north of Decew Road: internal 150mm watermain 0.57 Developer $284,100
W-M-022 New watermain 200 East of Rolling Meadows (future development): 200mm subtrunk 5.25 Developer $3,468,000
W-M-023 New watermain 200 Rolling Meadows subdivision: internal 200mm subtrunk 2.26 Developer $1,493,500
W-M-024 New watermain 250 Rolling Meadows subdivision: internal 250mm trunk 4.81 Developer $3,175,300
W-M-025 New watermain 150 Rolling Meadows subdivision: internal 150mm watermain 10.71 Developer $5,353,300
Subtotal 27.46 $16,053,300
W-M-026 Ug%roarg(r-:‘nto 300 Barron Road Centre Street Allanport Road 0.83 Developer $828,400
W-M-027 New watermain 300 Barron Road Allanport Road Glover Road 0.25 Developer $248,400
W-M-028 New watermain 300 Future Road Centre Street T Sl @ SEiE 1.01 Developer $1,011,600
Street/Barron Road
W-M-029 New watermain 300 Existing hydro corridor ls,l:gest/og;rr]rcc;:\clsggc? Allanport Road 0.79 Developer $791,100
W-M-030 New watermain 300 Allanport Road Barron Road Hydro Corridor 1.03 Developer $1,025,100
End of future growth
W-M-031 New watermain 300 Allanport Road Hydro Corridor (limits of urban area 0.28 Developer $282,700
boundary)
W-M-032 New watermain 300 Port Robinson Road Pelham dead-end Cataract Road 0.64 Developer $892,100
W-M-033 New watermain 300 Port Robinson Road Cataract Road Merrittville Highway 0.84 Developer $835,200
W-M-034 New watermain 300 Port Robinson Road Merrittville Highway Hansler Road 0.87 Developer $867,900
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Upgrade

Funding Source/

Project ID Description Diameter (mm) Street ‘ Length (km) ‘ Responsibility Total Cost
W-M-035 New watermain 300 Cataract Road Port Robinson Road Merritt Road 0.99 Developer $986,800
W-M-036 New watermain 300 Merrittville Highway Port Robinson Road Niagara Street 0.91 Developer $912,100
_ Hansler Road Port Robinson Road Merritt Road 1.29
W-M-037 New watermain 300 : Developer $1,291,100
Merritt Road Hansler Road Eastman Gateway 1.03
W-M-038 New watermain 300 Merritt Road Cataract Road Niagara Street 0.83 Developer $825,200
W-M-039 New watermain 300 Merritt Road Niagara Street Eastman Gateway 0.60 Developer $598,900
W-M-040 New watermain 300 Cataract Road Merritt Road Municipal Boundary 0.53 Developer $527,600
L . . Capped watermain west End of future growth
W-M-041 New watermain 300 Port Robinson Road of Kottmeier Road (east of Highway 406) 0.36 Developer $359,300
W-M-042 New watermain 300 Port Robinson Road Capped watermain east Egerter Road 0.82 Developer $818,000
of Kottmeier Road
W-VALVE- Regional - |
002 watermain 200 Allanburg Road and Barron Road (Existing connection, no cost) Valve -- --
connection
Subtotal 12.85 $13,101,500
Development Charge Eligible Projects to Support Existing Users and Full Buildout Growth
W-M-043 New watermain 300 Port Robinson Road End of fu_ture growth Hansler Road 0.40 DC Eligible $610,200
(east of Highway 406)
Subtotal 0.40 $610,200
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10.Financial Sustainability

A high level financial sustainability review of the City’s existing water service was
completed to determine if the recommended capital program and water operational
improvements can be supported under the City’s existing water utility structure or if a
comprehensive rate review and adjustment is needed.

The following financial analysis is based on self sustaining revenue, where operational
and maintenance needs are supported through water user rates, and growth-related
upsizing is supported through development charges (DC).

10.1 Water System Revenue

The City’s water system revenues are primarily from two sources, customer consumption
revenue through water rates, which contribute to capital and operation and maintenance
program costs, and DC from new developments, which contribute to new local water
infrastructure. The following section details both revenue stream.

10.1.1 Water User Rates

As the Region owns and operates all water treatment facilities, they supply the treated
water to the lower-tier municipalities. The City purchases water from the Region at a fixed
rate, which they pay in monthly invoices. The City charges their current metered
customers quarterly with a fixed charge plus a charge for every cubic meter consumed.
The current rate structure is presented in Table 24. Based on document “Water — Urban
Service Area (Sanitary Sewers and Sidewalks Budget)” (DF2018-09), a proposed rate
increase of 5.1% is recommended and this anticipated increase has been incorporated
into this financial analysis.

Table 24: 2019 Metered Rate Structure

Water Supplier ‘ Customer ‘ Charge Type ‘ Current Rate

Niagara Region City of Thorold Cogiuarrgp;ion $0.580/m3
Metered City of Fixed Charge $50.45 per quarter

Iy T | T oo | Commein | 1 ame

As the City has a higher rate than which they purchase water, they are able to generate
a profit which funds capital projects, operation and maintenance programs and
equipment, studies, and operational staff. An estimate of net revenues from the past three
years is detailed in Table 25. City profits are somewhat dependent on the NRW, as seen
in 2017 where NRW makes up approximately 27% of water supplied, and minimizing
potential NRW is ideal. Section 8.4.6 details operation and maintenance practices which
aim to decrease the NRW rate.
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Table 25: 2016-2018 Revenue Breakdown

Regional Cost Rg\illéiie Non\;\l?;[\é?nue Profit
2016 $1,111,000 $ 3,233,000 $ 229,000 $ 1,893,000
2017 $ 1,169,000 $ 3,237,000 $ 329,000 $ 1,739,000
2018 $ 1,236,000 $ 3,480,000 $ 340,000 $ 1,904,000
Average $1,172,000 $ 3,317,000 $ 299,000 $ 1,845,000

10.1.2 Development Charges

The City’s current DC by-laws outlines that watermains with a diameter of 300 mm or less
are local watermains and will be the direct developer responsibility (S.59 of the DCA) and
watermains with a diameter greater than 300 mm are included in the DC calculation.

All proposed watermains are sized to be less than or equal to 300 mm and the new
watermain cost within new development areas will completely fall to the developer. As
such, DC revenues are not relevant utilizing current growth projects but may be subject
to change once unit counts and lot layout are known for the remaining buildout areas.

Further, per unit DCs attributed to water is $904, when applied to the 2041 growth
projection of 1,708 units and accounts for a total potential DC revenue of $1,544,000. The
DC splits per development are not currently defined and will need to be addressed in the
City’s next DC.

10.2 Program Costs

The appropriateness of the City’s current and any adjustments to future spending was
assessed by comparing existing revenues and expenditure as well as future spending
needs. Table 26 provides an estimation of the City’s current water program expenditure.
Again, it should be noted that the ratio of NRW, causes variation in City profits. The
estimated spending was used to determine the financial implications of future capital and
operations and maintenance programs as recommended by the WSMP.
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Table 26: 2016-2018 Water Program Expenditure Estimation

Estimated 2016 | Estimated 2017 | Estimated 2018
Expenditure Expenditure Expenditure

Current Programs

LI Watermain
Programs $ 972,000 $ 1,031,560 $ 1,061,000
Replacement
Budget
Water Meter
Replacement $ 44,000 $ 44,000 $ 44,000
Operations | Operations $ 98,000* $ 98,000* $ 98,000
and Equipment ’ ’ ’
Maintenance i
Budget gg‘?fr%tgggl $ 483,000 * $ 483,000 * $ 483,000
Miscellaneous
Studies i i ST
Remaining for Reserve $ 296,000 $ 82,440 $ 118,000

** Data not available for year, based on 2018 estimates

10.2.1 Capital Program Costs

The City’s current capital program includes the replacement of aging watermains through
a state of good repair (SOGR) program. The current budget for watermain replacement
is $1,061,000/year resulting in a complete system watermain replacement period of
approximately 64 years for $ 68,000,000 should no additional watermains be constructed.
Due to the length of time and budget for system watermain replacement, it is important to
utilize a prioritized SOGR program such that watermains with higher impacts to existing
and future customers are replaced sooner. These watermains are primarily those with
hydraulic deficiencies, high break rate (or potential for high break rate), and watermains
with a correlation to poorer water quality (i.e. cast iron watermains have been linked to
customer complaints regarding water quality).

By maintaining the above rate of spending, all identified hydraulic deficiencies identified
in Section 8.1 can be addressed within three years. After these watermains have been
replaced, the prioritized SOGR program can be followed such that there is a reduction in
cast iron, ductile iron, and asbestos cement watermains resulting in the elimination of all
watermains of these material within a 25-year horizon. Further, the SOGR program will
also maintained or improve watermain break rate and water quality as the watermains
most frequently breaking and causing water quality complaints are those of the previously
listed materials.

It is recommended that this replacement rate be maintained, at a minimum, with
consideration for an increase in water infrastructure being built which will increase the
length of watermain the City must maintain.
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10.2.2 Operational and Maintenance Costs

The current expenditure for operation and maintenance practises can be sufficiently
maintained based on current revenues and spending. It should be noted that by 2041
there will be a 30% increase in water infrastructure (1.2% growth/year); as such, a similar
increase in annual (excluding inflation-based increases) operational and maintenance
cost are also anticipated. Based on the growth of the system and current staffing levels,
within the next five years, two additional staff are recommended, within public works
operator and a project engineer.

Further, enhanced or additional operation and maintenance programs, which are outlined
in Section 8.4, may require additional funding. As such, a rates study is recommended
to be completed to confirm future revenues and spending by the City.

10.2.3 Staffing Costs

A high level staffing review of the City’s engineering, planning and operational staff was
completed. The City’s current staffing complement is understood to be as follows:

Director of Public Works and Community Centres (1)

Manager of Engineering (1)

Manager of Public Works (1)

Bookkeeper (1)

Operations Supervisor (1)

W/WW Compliance Supervisor (1)

Project Manager (0)

Office Assistant (1)

Engineering Technologists (2)

Certified Operators (9)

Based on an industry review, it is recommended that the City hire two new staff within the
0-5 year time frame — 1 public works and 1 project engineer are needed to support the
existing water system and project delivery needs. By 2041, there is a 30% increase in
water infrastructure (1.2% growth/year). It is anticipated that to meet the increased
operational and maintenance needs, that an additional 1 public works and 1 project
engineer will be needed by 2041.

= —a _—_a _a _a_a_a_a_=a_2
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10.3 Financial Review Recommendations

Based on the above financial revenues review and capital program recommendations,
outlined in Table 27, the following findings were observed:

f To address hydraulic deficiencies by prioritizing those projects through the SOGR
program, approximately $2.8 to $6.9 million of works, which can be completed
within 3 to 7 years based on a replacement SOGR budget of $1.061 million; as
such, the current replacement budget is sufficient. Further, it should be noted that
the replacement of all existing watermains can be completed within 64 years, as
the water system expands, this budget should be revisited.

Watermain projects that are DC eligible consist of approximately $4.1 million in
watermain works. Assuming that half of the watermain costs will be covered by the
developer, with cost splits further defined in the City’s next DC update, the DC
estimate of $1.5 million indicates that this program is underfunded by $0.55 million.
As such, watermain needs should be considered during the City’s next DC update.

Table 27: Financial Review Cost Summary

Watermain Costs to 2041

Address Existing Hydraulic

Deficiencies ot GO
Development Charges to
Address Existing and Developer $4.1 million
Hydraulic Deficiencies
Developer Watermains $16.1 M
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