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Executive Summary 
The City of Kitchener (the City) is a growing municipality located in the Region of Waterloo. The 

City owns and operates infrastructure from which services are delivered to residents, including 

those assets that fall under the Water Utility, covered in this Asset Management Plan (AMP). The 

City and Water Utility have been practicing sound asset management planning for several years, 

as evidenced by programs, plans and procedures that are documented throughout this AMP. 

Recent successes via investment through the Water Infrastructure Program (WIP) include a 

decrease in water quality complaints as a result of watermain cleaning, the clearance of a valve 

replacement backlog, and a decrease in the 5-year average of watermain breaks.  

This AMP is prepared in accordance with O.Reg 588/17 – Asset Management Planning for 

Municipal Infrastructure, which lays out the requirements for Asset Management Plans prepared 

by municipalities across Ontario and milestones that all municipalities are required to meet. This 

Plan meets the July 1st 2022 requirements.  

State of the Infrastructure 

This Asset Management Plan covers the watermains, valves, hydrants and meters that make up 

the Water Distribution System owned and operated by the City of Kitchener, which together 

have a 2021 replacement value of more than $1 Billion and are generally in Very Good 

Condition. The table below provides average asset consumption, or age as a proportion of 

estimated useful life. Overall, watermains are more than halfway through their useful life. This 

can be attributed to an increase in infrastructure investments made between the 1950s and 

1970s. These assets may be beginning to deteriorate and could soon require replacement or 

rehabilitation. This is being addressed through the WIP.  

 

Levels of Service 

Levels of service are an indicator of how well a service is provided, both from the service users 

point of view (Customer LOS) and service providers point of view (Technical LOS). They can be 

defined by regulation, such as O.Reg 588/17, or the City. These metrics are important to track as 

they can reveal trends in service delivery year over year, and highlight areas for improvement, as 

well as indicate the success of programs that are implemented by the Utility. The table below is 

a summary of Levels of Service, as they relate to service attributes such as reliability, scope, and 

quality.  
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Lifecycle Management Plan 

The lifecycle management plan lays out activities required to uphold levels of service. These can 

be grouped into several categories such as operations/maintenance, replacement, or acquisition. 

When executed well, these activities can reduce costs and extend the useful life of assets. The 

table below provides examples specific to the Water Utility.  
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Financial Summary  

The Water Utility is an enterprise asset group, meaning they are funded entirely by revenues 

from user rates, or fees. These revenues fund capital projects as well as operations, maintenance, 

and administration costs, etc. Budgets for capital projects and maintenance and operations are 

created yearly on a 10- and 5-year horizon, respectively. The figure below provides the actual 

expenditures from 2015-2021 as well as the forecasted budgets until 2031. These are the costs / 

budgets required for the lifecycle management activities required to uphold levels of service.  
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Fees are subject to increases from time to time, which have more recently been addressed in the 

Water Infrastructure Program (WIP). The WIP was established to address the replacement needs 

gap for aging water, storm and sanitary infrastructure. The WIP reviews current rates and 

provides recommendations on when and how much rates should increase to close the funding 

gap created by the fact that there is an increase in replacement projects required, as a result of 

increased infrastructure spending in the 1950s, 60s and 70s.  
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1 Introduction  
The City of Kitchener (the City) is in Waterloo Region, in the heart of southwestern Ontario. The 

City covers an area of 137 square kilometers and has a population of approximately 255,000; 

making it the largest City in the Region and the Grand River Watershed alike. The City of 

Kitchener has been designated as a growth area through the Provincial growth plan: Places to 

Grow and has seen significant population growth that is expected to continue through the next 

decade.  

The City owns and operates several classes of core (water, wastewater, stormwater etc) and non-

core (parks, facilities, etc), infrastructure assets that form the foundation from which services are 

delivered to its residents. This Asset Management Plan (AMP) will communicate the 

requirements for the sustainable delivery of services through management of assets, compliance 

with regulatory requirements, and required funding to provide the appropriate levels of service 

over the planning period as they relate to the Water Utility and Water Distribution System. The 

Plan has been prepared in accordance with Ontario Regulation 588/17 – Asset Management 

Planning for Municipal Infrastructure, under the Infrastructure for Jobs and Prosperity Act, 2015. 

The Regulation lays out the requirements for all AMPs, as well as deadlines to meet to certain 

milestones. This iteration of the Water Utility AMP builds upon the AMP prepared in 2013 by 

Prior & Prior Ltd. and meets the July 1st, 2022 regulatory requirements. Figure 1.1 below outlines 

milestones that the City has or will need to achieve.  

 

Figure 1.1 - O.Reg 588/17 Milestones 
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1.1 Asset Management in the Water Utility 

Since the 2013 AMP, the Water Infrastructure Program (WIP) has been implemented at the City 

of Kitchener. The WIP was developed to address aging water, storm and sanitary infrastructure 

that requires or will require replacement in the coming years. Increases to capital and 

maintenance funding as part of the WIP has resulted in a more reliable water system to 

minimize complaints and decrease disruptions. Specific examples include: 

• Implementation of a watermain cleaning program in 2017 that has cleaned 2/3 of the 

City’s watermains resulting in a decrease in water quality complaints due to discoloured 

water. 

• Approximately 2/3 of the City’s water valves have been cycled and the backlog of broken 

valves have been replaced.  

• The 5-year average of watermain breaks has decreased from 105 in 2018 to 81 in 2021.  

These successes are a direct result of the allocation of increased funding to programs that form 

the basis of sound lifecycle management activities, discussed later in this report.   

1.2 Assets Included in this Plan 

The City of Kitchener is a two-tier municipality and thus some services are delivered in 

partnership with the Region of Waterloo, including the delivery of clean and safe drinking water. 

The Region is responsible for the water supply – including water sources, treatment, storage, 

and the network of transmission mains that the City connects to. The City is responsible for the 

maintenance and operation of the Water Distribution System that delivers water to homes and 

businesses. This system is made up of watermains, valves, hydrants, and water meters, which 

together have a 2021 Replacement Value of over $1 Billion and are overall in Very Good 

condition.  Other assets include service connection pipes and service valves that bring water into 

homes and businesses; however, these were not accounted for individually and are rather 

captured along with watermains.  

Table 1.1 - Assets Included in this Plan 
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1.3 Asset Management at the City of Kitchener 

The City of Kitchener has been practicing sound asset management planning for at least 15 

years, sparked by the introduction of PSAB legislation. Since 2007, several efforts have resulted 

in well-established asset management programs and procedures, as well as the inclusion of a 

dedicated Asset Management Division in the City’s corporate structure. Figure 1.2 below 

outlines some key milestones in the City’s asset management journey.  

 

Figure 1.2 - City of Kitchener Asset Management Timeline 

Kitchener City Council adopted the most recent Corporate Asset Management Strategy in 2016. 

The goals outlined in the strategy are to extend the useful life of all assets, in the most cost-

effective way, with the least risk all while maintaining the agreed upon levels of service.  

In addition to the Asset Management Strategy, this AMP and all AMPs prepared by or for the 

City of the Kitchener should be read with other City planning documents relevant to the service 

area. This is important in achieving a clear line of sight between asset management practices 

specific to an asset class, and the goals of the entire organization. Documents relevant to the 

Water Utility are outlined in Table 1.2 below. 

Table 1.2 - Key Planning Documents 

Key Planning Document Document Description 

Corporate Strategic Plan 
The document outlines the strategic goals that are to be 

championed by council and staff across the corporation.  

Corporate Asset Management 

Strategy (2016) 

The strategy outlines the Asset Management program at 

the City; the three guiding principles of where the program 

intends to go, and the value gained by forming consistent 

practices throughout the asset groups. 



City of Kitchener Water Utility AMP | 2021 

 

5 

 

Key Planning Document Document Description 

Kitchener, Changing for Good – 

Corporate Climate Action Plan 

(2019) 

 The City of Kitchener’s Corporate Climate Action Plan 

(CorCAP) aims to achieve meaningful and measurable 

carbon emission reductions throughout its operation, while 

also adapting to impacts resulting from climate change. 

Water Distribution Master Plan 

(TBD) 

The City plans to undertake the development of a Water 

Distribution Master Plan that accommodates future 

growth/intensification needs by defining replacement 

requirements for the City’s water distribution system.  This 

plan will be completed once the Region of Waterloo 

updates their own Master Plan.  

Water Infrastructure Program 

(WIP) Summary and Rate 

Options (2017) 

The WIP was developed in 2017 to address the replacement 

needs of aging water, sanitary and storm infrastructure, and 

the financial implications of doing so. The report presents 

three scenarios for the replacement needs gap to be closed 

(2032, 2037 and 2044). The WIP is meant to be updated 

every 5 years, however it was put on hold for a year due to 

COVID-19. The next update will occur in 2023.   

 

Table 1.3  - Key Stakeholders in the Asset Management Plan 

Key Stakeholder Role in Asset Management Plan 

City of Kitchener Elected 

Council  

Overall owners of the City’s assets. Approves asset 

management policies and asset funding allocation through 

the annual corporate budget process. An overarching 

expectation of a standard of care is required be Council to 

ensure commitment to effective asset Management 

practices. 

Corporate Leadership Team 

Provides corporate oversight to the program to ensure that 

the goal and directions of the Corporate Asset 

Management program are maintained, and the program 

remains consistent with the overall Strategic Plan. 

Asset & Information 

Management Committee 

Provides leadership and strategic direction for supporting 

systems/processes specific to the delivery of asset/work 

management information for the City of Kitchener. Further, 

in support of the city-wide asset management strategies, 
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Key Stakeholder Role in Asset Management Plan 

the committee provides leadership and governance to the 

Asset Management Policy statement through the provision 

of information necessary for the long-range forecasts of 

asset investment needs, services levels, risks, costs and 

other performance measures. 

Kitchener Utilities   

Kitchener Utilities is a division of the City of Kitchener and is 

responsible for the operation and maintenance of the 

infrastructure that delivers services related to water, 

sanitary, stormwater and natural gas.  Specifically, the Water 

Utility provides support to Asset Management in the 

preparation of the plan, ensuring all information presented 

is accurate and current. 
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1.3.1 Goals and Objectives of Asset Ownership 

Our goal for managing infrastructure assets is to meet the defined level of service in the most 

cost-effective manner. 

The key elements of infrastructure asset management are: 

• Providing a defined level of service and monitoring performance, 

• Managing the impact of growth through demand management and infrastructure 

investment, 

• Taking a lifecycle approach to developing cost-effective management strategies for the 

long-term that meet the defined level of service, 

• Assessing the risks and impacts that climate change has to the overall health of the 

assets,  

• Identifying, assessing, and appropriately controlling risks, and  

• Linking to a Long-Term Financial Plan which identifies required, affordable forecast costs 

and how it will be allocated. 

Key elements of the planning framework are: 

• Levels of service – specifies the services and levels of service to be provided, 

• Asset management information system – to store asset register and lifecycle costing, 

• Demand management– how this will impact on future service delivery and how this is to 

be met, 

• Lifecycle management – how to manage its existing and future assets to provide defined 

levels of service, including risk management 

• Financial management – what funds are required to provide the defined services, 

• Asset management practices – how we manage provision of the services, 

• Monitoring – how the plan will be monitored to ensure objectives are met, 

• Asset management improvement plan – how we increase asset management maturity
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2 State of the Infrastructure  
The Water Utility inventory used to form the basis of this AMP is presented in the following 

sections. In contrast to the 2013 Water AMP, this plan breaks down the asset inventory into 

mains, valves, hydrants, and meters as opposed to just mains and meters. This better aligns with 

maintenance, operations and other lifecycle activities that are undertaken throughout the useful 

life of an asset, and their associated costs. Other assets the Water Utility is responsible for 

include service connections and service valves, however these costs have been included with 

watermains. 

2.1 Asset Inventory and Valuation  

Table 2.2 and Figure 2.1 below present the Water Utility inventory in terms of 2021 replacement 

costs. All asset inventories originated from the City’s GIS which houses information related to 

location, materials, installation year, quantities etc. Table 2.1 below provides the unit 

replacement costs as well as the estimated service life of each asset presented in this AMP. 

These were provided by City staff that are familiar with the infrastructure or retrieved from the 

Water Infrastructure Program (WIP) Report (2017), a program developed to replace aging water, 

storm and sanitary infrastructure across the City. 

Table 2.1 – Unit Replacement Costs and Estimated Service Lives 

Asset Category Attribute 

Unit 

Replacement 

Costs 

Estimated 

Service Life 

Hydrants - $15,000 

Same as 

associated 

water main 

Valves 

100mm $10,000 74 

150mm $18,000 55 

200mm $18,000 50 

300mm $20,000 45 

450mm $82,000 46 

Meters 

5/8" $173 15 

1" $285 12 

1 1/2" $711 10 

2" $884 10 

3" $2,290 10 

4" $3,440 10 

Mains 

Cast Iron $1,005 50 

Ductile Iron $1,005 80 

PVC $1,005 100 

Other $1,005 80 
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As presented in Table 2.2, watermains are the most valuable assets owned by the Utility, making 

up 78% of the total inventory. There are approximately 913 km of watermains, of which 

approximately 777 km are owned solely by the City, 24 km are dually owned between the City 

and the Region of Waterloo, and 112 km are owned by the Region. Valves may also be Region 

owned (450), dually (129), or solely by the City of Kitchener (7,169). The City is not responsible 

for replacement costs of Regionally owned infrastructure, but shares the cost 50/50 for assets 

that are dually owned. It is, however, responsible for the maintenance and operations of all 

infrastructure presented in this AMP. 

Table 2.2 also includes the financial valuation for each asset category, which considers 

depreciation since time of construction. Ideally, initial construction costs would be used to 

calculate this value, however, this information is often not readily available. Instead, it has been 

calculated using the 2021 replacement costs adjusted for inflation using the Consumer Price 

Index (CPI) from the year of installation.  

 

Figure 2.1 - Asset Categories by Replacement Value 

Table 2.2 - Asset Categories and Quantities by Replacement Cost 

Asset Attribute Quantity Unit 
Replacement 

Cost (2021) 

Financial 

Valuation 

Meters - 69,519 Each $12,841,585 $7,480,283 

Valves - 7,748 Each $141,203,000 $54,341,044 

Mains 

Cast Iron 175,126 m $170,412,745 $112,741 

Ductile Iron 325,291 m $294,293,091 $48,321,095 

PVC 361,994 m $324,726,970 $18,829,547 

Other 51,128 m $3,899,474 $228,686 

Hydrants - 4,609 Each $69,135,000 $30,302,435 

Total $1,016,511,865 $359,615,830 
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2.2 Asset Capacity and Performance  

Different asset classes have different design standards that the City of Kitchener must adhere to. 

Over time these standards improve – for example minimum water service size is now 25mm and 

lead is no longer permitted for new installations. Services are replaced to meet these updated 

standards as part of larger reconstruction projects.    A Water Distribution Master Plan for the 

City of Kitchener (date TBD) will identify any up sizing required to support growth in built-up 

areas. There are also areas that will require a backfeed for redundancy and water quality. 

Pressures optimization projects are also completed in conjunction with the Region.  

2.3 Asset Age Profile 

Asset age is an important factor in determining condition of some assets as well as when 

lifecycle interventions are necessary. For instance, at the City of Kitchener, water meters are 

replaced on a cyclical basis every 10 to 15 years, depending on size, to ensure their performance 

and accuracy are acceptable. For other asset categories, age can be used as a proxy for 

condition where visual condition data is unavailable. For example, visual condition data is 

difficult and costly to collect for water distribution mains since they are pressurized, small in 

diameter, and carry potable water which causes concern for contamination. As an alternative, 

the City of Kitchener Asset Management group has developed the Condition Analysis Tool (CAT) 

to estimate the condition of watermains that considers age in combination with material, break 

history, lead services, shallow infrastructure, frozen services, criticality, and risk.  

The series of figures on the following pages provides installation profiles in terms of 2021 

replacement costs for watermains, valves, hydrants, and meters. Figure 2.2 includes watermain 

material along with the decade of installation. The transition from cast iron to ductile iron to the 

current best practice of PVC can be seen through the decades, as well as times when significant 

investments were made – the 1950s, 1960s, 1970s and more recently from 2000 - present. Those 

pipes installed in the 50s, 60s and 70s are now more than halfway through their useful lives and 

may be beginning to deteriorate, resulting in large investments required in the coming years to 

replace or rehabilitate them. Programs such as the Water Infrastructure Program (WIP), have 

been developed to ensure aging infrastructure is being replaced in a financially sustainable 

manner.  The WIP will be discussed in greater detail in subsequent sections. 

Valves and hydrants follow a very similar installation profile to each other, with increasing 

investments decade over decade. As for meters, it is important to note that the installation 

profile is skewed since any meters installed before 2013 did not have an installation date and 

were thus assigned one of 2013. This was necessary for the migration of water meter data into 

the City’s SAP accounting system. Over time, as older meters are replaced, this installation 

profile will become more accurate. 

Another method of plotting asset age data is against estimated service life. Figure 2.6 compares 

the average age of assets by category to the average service life of the same category. This 

provides a quick snapshot of asset consumption. Overall, Water Utility assets are less than 
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halfway through their estimated service lives, despite some older infrastructure that will require 

replacement or rehabilitation in the coming years. 

 

Figure 2.2 - Asset Installation Profile by Replacement Cost – Watermains 
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Figure 2.3 – Asset Installation Profile by Replacement Cost – Hydrants 

 

 

Figure 2.4 - Asset Installation Profile by Replacement Cost – Valves 
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Figure 2.5 - Asset Installation Profile by Replacement Cost – Meters 

 

 

Figure 2.6 - Asset Age as a Proportion of Useful Life 
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2.4 Asset Condition Profile 

The following figures present the current condition of the Water Utility infrastructure in terms of 

2021 replacement costs. Condition was determined for watermains using the Condition Analysis 

Tool developed by the Asset Management group which considers age, material, break history, 

risk, and criticality to calculate a condition score from 1 – 10, the results of which are shown in 

Error! Reference source not found.. The process was revised in conjunction with the Water 

Utility to include suspected streets with lead, history of frozen services and shallow mains. In 

combination with condition scores for water, sanitary, storm and roads; these condition scores 

play an important role in determining when and where full reconstruction projects should take 

place and help inform the 10-year Capital Budget and Water Infrastructure Program, which will 

be discussed in later sections. Since hydrants are generally replaced at the same time as 

watermains, it was assumed that their condition is the same as the mains they are associated 

with in GIS. Instances where this would not necessarily apply would be with the replacement of a 

hydrant that was struck by a vehicle or severely damaged in some other fashion. 

The condition profile for meters and valves was determined using expiry dates and percent life 

remaining, respectively. Since the installation profile for water meters is heavily skewed to an 

install date of 2013, meter expiration dates assigned by City staff familiar with the assets were 

used instead of age. Table 2.3 shows how condition scores were converted to a condition rating 

of Very Good – Very Poor, a standard scale used in AMPs across many Ontario municipalities.   

Table 2.3 - Condition Data Converted to Ratings 
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Figure 2.7 summarizes the condition of all Water Utility assets presented in this plan. Overall, the 

Utility’s assets are in very good condition (68%) and another 18% are estimated to be in good 

condition, leaving less than 20% of the portfolio in fair, poor or very poor condition. Figure 2.8 

breaks down condition into each individual asset category, which reveals details in each one. 

Since mains make up the bulk of the inventory, the individual condition profile of mains is 

similar to that of the summary presented in Figure 2.7.  

 

 

Figure 2.7 - Asset Condition Summary by Replacement Cost 
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Figure 2.8 - Asset Categories Condition Profiles by Replacement Costs 
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2.5 Data Sources, Confidence, and Assumptions 

2.5.1 Data Sources and Confidence 

Table 2.4 outlines the data sets compiled to create the inventory used to determine asset 

condition, age, and valuation. Acknowledging gaps in data is an important step to take as it 

highlights areas for improvement. Confidence in the data used is indicated by a rating of Good, 

Fair, or Poor, defined in Table 2.4 below. 

Table 2.4 - Data Confidence Ratings 

 

Table 2.5 – Asset Inventory Data Sources and Confidence 

 

2.5.2 Assumptions 

Below are the assumptions made regarding the data used in the creation of this AMP.  

• All data sets are accurate and up-to date. 

• Estimated service life and unit replacement costs are in line with industry standards and 

are appropriate for the requirements of this report.  
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3 Levels of Service 
In asset management, levels of service (LOS) refer to the quality of service that is delivered. They 

are important metrics for municipalities to develop as they form a base line from which service 

providers can determine whether or not a service is being delivered as expected; both from the 

service users point of view (Customer LOS) and the service providers point of view (Technical 

LOS).  

Sections 3.3 and 3.4 document the City defined levels of service. The tables include a column for 

service attribute, as well as corporate levels service. These are high level statements that 

describe what the customer values (attribute), and how the City intends to fulfil that value. These 

do not change between customer and technical levels of service, but the way they are measured 

does.  Table 3.1 below describes the service attributes that may be used to describe levels of 

service across the organization. The levels of service presented here are current levels of service, 

however future iterations of this plan must document any proposed levels of service, a 

requirement of the July 1st 2025 milestone in O.Reg 588/17. 

Table 3.1 - Levels of Service - Service Attributes 

 

3.1 Customer Research and Expectations 

In September 2021 PMG Intelligence completed a customer satisfaction study on behalf of 

Kitchener Utilities. The study provided insight into customer satisfaction and engagement 

regarding Water Services, Rental Water Heaters, and Sewer and Stormwater Services. The City is 

still working towards a strategy on how to apply these results, however the figure below 

summarizes overall customer satisfaction specific to the Water Utility. In time this information 

should be used in developing additional levels of service that can be measured along with the 

Customer and Technical levels of service already defined in the following sections.  
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Figure 3.1 – Satisfaction with Water Services from Kitchener Utilities (PMG Intelligence) 

 

3.2 Legislative Requirements 

O.Reg 588/17 – Asset Management Planning for Municipal Infrastructure defines levels of 

service for core infrastructure classes that must be measured and reported on by all 

municipalities. Table 3.2 and Table 3.3 outline those that are included for water assets, adapted 

from Table 1 in the legislation.  
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Some notable trends include the technical levels of service related to Reliability presented in 

Table 3.3 including Boil Water Advisories (BWAs), the majority of which are related to 

construction activities. During a watermain replacement, temporary mains are installed above 

ground and are thus sensitive to rising outside temperatures that can heat up the water inside 

of them, which may increase the potential for bacterial growth and contribute to poor water 

quality results. Additionally, sampling ports on temporary mains are often not maintained in a 

sanitary manner, which can lead to false positives. Therefore, an increase in reconstruction 

projects may result in an increase in precautionary BWAs during a construction season. Another 

common reason for BWAs is related to watermain/service damage during sewer work or sewer 

main/service damage during water work. There is the potential for sewage contamination in the 

drinking water system so a precautionary BWA may be issued to affected residences until 

bacteriological testing can be completed. 

Another trend to note is the decrease in watermain breaks since 2014 (16.3) and 2015 (15.7) 

which can be attributed to an increase in investments towards watermain replacements, since 

they target pipes that have a history of breaks. It should be noted that outside factors including 

temperature still plays a role in the number of watermain breaks over the winter months. 

In addition to the levels of service outlined by O.Reg 588/17, the City of Kitchener is bound by 

other provincial legislation that is in place to ensure the residents of Ontario have access to 

clean and safe drinking water. This includes the Safe Drinking Water Act, 2002, which requires 

the City of Kitchener to be licensed to operate and maintain Kitchener’s Water Distribution 

System. The licensing requirements include the development and management of a Quality 

Management System (QMS) that must be annually reviewed and evaluated in terms of its 

suitability, adequacy, and effectiveness. The QMS Policy commits Kitchener Utilities to the 

principles of Quality, Trust, Value and Communication. 

Table 3.2 - Legislated Customer Levels of Service 

 

Figure 3.2 - Properties Connected to the Municipal Water System and Have Fire Flow 
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Table 3.3 - Legislated Technical Levels of Service 
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3.3 Customer Levels of Service 

 

 

 presents the Customer Levels of Service that have been defined by the City of Kitchener to date. Customer levels of service describe 

how a service is being provided from the service users point of view. They are quantified using metrics that are directly related to the 

customer, or the overall service, rather than the specific asset.  

The trend in the performance measure “# of Water Quality Complaints per 1000 people”, appears to waver over the period reported 

on. The inconsistent performance up until 2020 can be attributed to a treatment plant that had been contributing to discoloured 

water and thus the increase in complaints. The plant was taken offline in 2019 to address the issues and was recently brought back 

online, with improved treatment for manganese and iron.  It is anticipated that these upgrades will result in a similar volume of water 

quality complaints as when it was offline, and that performance results moving forward will be similar to those reported in 2020/2021.  

The large increase in 2021 for the metric “Total # of Units Without Water Due to Main Breaks” can be attributed to two outages that 

impacted a greater number of customers than normal. The first occurred at Howe Drive and had a large isolation area since it was a 

Regional main and thus had fewer valves. The second incident, at King St and Fairway Rd, was impacted by construction in the area.  
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3.4 Technical Levels of Service 

Error! Reference source not found. presents the technical levels of service defined by the City to date. Technical levels of service 

describe how a service is performing from the providers point of view. They are quantified using metrics that relate directly to an asset, 

or the service as a whole, however these metrics are related to items that a customer would likely not be aware of. For instance, the 

number of valves cycled in a year is not relevant to a service user, however without a valve cycling program in place, the City may not 

be aware of faulty valves, potentially increasing the number of customers impacted by an unplanned service interruption, such as a 

watermain break.  

The ongoing COVID-19 pandemic has had an impact on service delivery across the municipality, in particular when City staff would 

normally interact with customers in-person. This is reflected in the performance measure “Water Meters Replaced / Rehabilitated”. The 

City has set a target of 5,000 meters/year, however restrictions throughout 2020 resulted in Staff and Contractors not being able to 

enter homes, thus reducing the number of meters that could be replaced or rehabilitated.  



City of Kitchener Water Utility AMP | 2021 

 

26 

 

 

* Previous years condition data is saved by road segment, rather than by individual watermain, and thus is not necessarily comparable 

to the condition scores presented in this AMP.  
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4 Future Demand 
The population of the City of Kitchener and surrounding areas has been rapidly growing over 

the last decades and is expected to continue to grow at a similar pace in the coming years, as 

shown in Error! Reference source not found.. Much of this growth is concentrated in newly 

developed areas which are serviced through the development process, however infill in areas 

that are already densely populated may require upsizing to increase capacity to meet this new 

level of demand.  This figure also presents the expansion of the water distribution network using 

the cumulative length of watermains owned and operated by the City since 1976. Since then, the 

network has expanded by approximately 12,000 m/year, which was used to forecast the network 

length out to 2041 to match the population forecast.  

 

 

Figure 4.1 - Population and Water Distribution Network Growth 

 

4.1 Demand Drivers 

Demand drivers are circumstances that may impact future service delivery and use of assets. 

These drivers can include things such as population change, regulations, changes in 
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demographics, seasonal factors, vehicle ownership rates, consumer preferences and 

expectations, technological changes, economic factors, environmental considerations, etc. Aside 

from population growth, drivers that are specific to the Water Utility that have been noted in the 

past include hotter summers which have resulted in greater water usage during those months. 

However, the impact this would truly have on capacity is not known and likely negligible. 

Demand for new services will be managed through a combination of managing existing assets, 

upgrading of existing assets and providing new assets to meet demand and demand 

management.  Demand management practices can include non-infrastructure solutions, insuring 

against risks and managing failures.  

4.2 Asset Programs to Meet Demand 

The supply of water is the responsibility of the Region of Waterloo and they address the 

increase in supply required in Master Plans. Recently, there have been bottlenecks identified in 

the City’s distribution system which need to be addressed. The City is planning to develop a 

Water Distribution Master Plan that will identify these areas and help to determine where 

capacity needs to be increased. Areas where there is redundancy will also be identified. These 

efforts will result in projects required to accommodate increased demand on the water 

distribution system. 
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5 Climate Change Adaptation 
The impacts of climate change may have a significant impact on the assets we manage and the 

services they provide. In the context of the Asset Management Planning process climate change 

can be considered as both a demand driver and a risk. 

The City of Kitchener’s Corporate Climate Action Plan (CorCAP) is the City’s guiding policy 

document on climate change in accord with the Region of Waterloo’s “A Climate Action Plan for 

Waterloo Region”.  The City of Kitchener’s vision for the Corporate Climate Action Plan is to lead 

by example with action on climate change to reduce corporate greenhouse gas emissions and 

promote inclusive environmental sustainability and resilience. This supports the City’s corporate 

mission of ‘proudly providing valued services for our community, and strategic goals of 

environmental leadership, by working to ensure we can safeguard the City’s assets and 

stakeholders. As a minimum we must consider how to manage our existing assets given 

potential climate change impacts for our region of Ontario. 

Additionally, the way in which we construct new assets should recognize that there is 

opportunity to build in resilience to climate change impacts. Climate-resilient assets can 

accommodate or quickly recover from disruptions caused by severe climate events or chronic 

climate stresses, reducing the likelihood of a damaging or irreversible impact. Building resilience 

can have the following benefits: 

• Assets will withstand the impacts of climate change; 

• Services can be sustained; and 

• Assets that can endure may potentially lower the lifecycle cost and reduce their carbon 

footprint 

The impact of climate change on assets is a new and complex discussion and further 

opportunities will be developed in future revisions of this AMP. 

5.1 Climate Change Impacts on the Water Utility 

Climate change impacts specific to the Region of Waterloo and surrounding areas include more 

extreme weather events and warmer temperatures in the winter. More warm periods through 

the winter months can result in more frequent and intense freeze/thaw cycles, which can lead to 

an increase in watermain breaks due to expansion/contraction underground.  

Watermains are also more likely to break following colder winters, as shown in Figure 5.1 below. 

Relatively cold winters in 2014/2015 and 2017/2018 are reflected in the number of breaks that 

occurred over the winter months (71 and 68, respectively), which are much higher than warmer 

years that saw closer to 50 breaks over the same months. Looking to specific months also 

reveals the influence of temperature on watermain breaks. For instance, this January saw a 

decrease in temperatures and an increase in watermain breaks; and the same pattern can be 

seen comparing February 2021 to February 2022.  
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Figure 5.1 – Watermain Breaks vs. Winter Temperatures 
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6 Lifecycle Management Plan 
The lifecycle management plan discussed in the following subsections are the activities 

undertaken by the City of Kitchener to uphold the levels of service presented in Section 3. These 

activities can include plan or unplanned work that is done to ensure the water distribution 

system can meet the demands and expectations of customers. When planned for and executed 

well, these activities can save money and extend the useful life of an asset, as demonstrated in 

Figure 6.1 below.  

 

Figure 6.1 - Impact of Lifecycle Activities 

Different municipalities use different terms to categorize these activities. Table 6.1 below is how 

the City of Kitchener has chosen to define them, which are consistent across all asset classes. 

This table also provides examples specific to the Water Utility as well as their average costs from 

2016-2021.  
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Table 6.1 - Lifecycle Management Activities – Water Utility 
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6.1 Operations and Maintenance 

Operations and maintenance activities are those that maintain the current level of service 

provided by an asset. For the Water Utility, these activities ensure that the water distribution 

system is reliable and consistently delivers clean, high quality drinking water. 

Activities employed by the Water Utility include a watermain cleaning program, valve operating 

and various inspections. The watermain cleaning program aids in removing iron and manganese 

build up in watermains, naturally occurring in the water supply in the Region of Waterloo. This 

sort of work can help limit the number of water quality complaints associated with colour and/or 

taste. The City’s valve operating program ensures valves are functioning properly, helping to 

prevent the possibility of prolonged and expanded service interruptions in the event of a 

watermain break or planned shutdowns.  

Other activities include hydrant maintenance and inspections, watermain break response and 

repairs, and investigations such as those required when a complaint is made regarding water 

pressure. A document outlining all activities carried out by the Water Utility can be found in 

Appendix A.   

6.2 Renewal / Replacement  

Renewal and replacement activities are significant repairs that can extend the useful life of an 

asset or replace an asset at the end of its life, maintaining existing levels of service related to 

service capacity and scope.  

Linear water infrastructure is planned for replacement in the 10-year capital forecast. Watermain 

replacements are done as either full reconstruction projects or water only replacement projects. 

Full reconstructions include the replacement of water infrastructure along with storm, sanitary 

and the overlying road. These projects are planned according to combined condition scores for 

all the asset classes in a particular section of road (water – 30%, sanitary – 35%, storm – 20%, 

roads – 10%). These scores are determined using the Condition Analysis Tool (CAT) developed 

by the City’s Asset Management Group. This tool helped move away from strictly age-based 

decision making to a more holistic approach. When a full reconstruction occurs, costs are shared 

between the three utilities (water – 31%, sanitary – 46%, storm – 23%). The water portion of the 

costs includes the replacement of watermains, valves, hydrants and a portion of the costs 

associated with road reconstruction. Figure 6.2 shows full reconstructions by kilometers of roads 
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since 2004, compared to the planned, or target kilometers for that same year. In areas where the 

water infrastructure is in poor condition but sanitary and storm remains in good condition, water 

only replacement projects may be scheduled. 

In addition to condition and the criteria that goes into calculating it, other factors can 

sometimes influence when a reconstruction project should take place, these are listed below. 

• Regional Work Planned 

• Extending Limits of a Project 

• Other Infrastructure Projects 

• Undersized Watermain 

• Exposed Infrastructure  

• Suspected Sandblasted Streets 

• Water Quality Issues 

• Pressure Impacts 

 

Figure 6.2 - Capital Full Reconstructions - Target vs. Actual 

Another replacement program is the City’s water meter replacement program that aims to 

replace 5,000 meters per year. At this rate, the backlog of meters that are beyond their expiry 

date and thus require replacement will be cleared by 2025. COVID-19 did impact this program in 

2020, resulting in fewer replacements, since during strict lockdown measures staff and 

contractors were unable to enter private residences. It should be noted that the Sanitary Utility 

does contribute funding towards the capital replacement of water meters since they are also 

used for billing sewage, however the way these costs are shared should be reviewed. 
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6.3 Acquisition/growth 

New assets that are constructed to accommodate growth should be captured here. These are 

different than assets that are being replaced like-for-like since they may change, rather than 

maintain service delivery and levels of service. This may be new assets that are constructed in 

previously un-serviced areas (expanding scope), or assets that need to be replaced to 

accommodate an increase in capacity in areas that are already serviced but are no longer 

providing the appropriate level of service.  Generally speaking, most new assets are funded and 

installed by Development. 

Developers pay for servicing their projects whether it is a larger water service required for an 

infill development (e.g. a high rise), or a new subdivision. For new subdivisions, the developer 

installs infrastructure and holds it under warranty for approximately two years. During this time 

the City is responsible for water quality and any related operational activities, while the 

developer would remain responsible for any repairs that arise. At the end of the warranty period, 

an inspection takes place before the City fully accept the new infrastructure. This process is 

outlined in the Development Manual. In addition to watermain and their appurtenances, 

developers are also charged for new water meters and are responsible for their installation.  

Projects scheduled for reconstruction are also reviewed to see if the infrastructure should be 

upsized due to development planned in the area. For example, when the LRT was installed, the 

watermains were upsized along the route in anticipation of increased development in the area. 

The upcoming Water Distribution Master Plan (date TBD) will also identify areas that require an 

increase in capacity that may not be flagged during the capital planning process since they 

remain in good condition.  

6.4 Disposal 

The disposal of assets refers to those that are being decommissioned or are otherwise no longer 

required by the City of Kitchener, not assets that have reached the end of their useful life and 

are being removed and replaced. The upcoming Water Distribution Master Plan will identify 

pipes that can be removed as a result of increased capacity in near-by areas or are otherwise 

deemed redundant/no longer required. 

6.5 Non-Infrastructure solutions 

Non-infrastructure solutions are those activities that are not tied to a specific asset but 

encompass studies or programs that aim to improve the system as a whole. These are discussed 

below. 

6.5.1 Water Infrastructure Program 

Coordinated infrastructure replacement planning is a process that can help municipalities save 

money and time by planning for major capital work that replaces or rehabilitates several classes 

of infrastructure at once. At the City of Kitchener this is done through the Water Infrastructure 
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Program, mentioned previously in this report and discussed in greater detail in the following 

sections.  

6.5.2 Work Management Systems 

Investing in technology to help plan and carry out work results in efficiencies such as quicker 

response times, less downtime on the road, and overall cost-savings. CityWorks is the work 

management system used by Kitchener Utilities for maintenance/operations and 

replacement/renewal activities for water infrastructure. One way this technology has been 

leveraged is through mobile inspection programs, which minimize data entry, provide faster 

deficiency follow-up and free up resources. Modelling on the success of the mobile valve 

inspection program implemented in 2021, a mobile solution for water hydrant field inspection is 

anticipated to be rolled out in spring 2022. Several other inspection programs could also benefit 

from the same approach.  

Data captured in CityWorks is also valuable to City staff and can assist in decision making 

surrounding resource requirements and budgeting. For example, trends can be observed over 

time to assess the impacts to budgets and resources that new work activities related to changes 

in regulations may have. Staff has recently started using dashboards generated by Microsoft 

Power BI to view this data more easily, as shown in Figure 6.3 below. The upcoming WIP review 

will involve a more detailed analysis of this data and how best it can be used.  

 

Figure 6.3 - Example of Power BI Dashboards 

Another technology used by the City of Kitchener, Clevest, helps optimize staff time through the 

use of scheduling features and ability to view work geographically. Further, workflows are 
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facilitated to ensure timely customer follow up appointments are realized. Water meter 

replacement work is currently carried out through Clevest. 

6.5.3 Studies, Plans and Programs 

Various studies and plans carried out by the Water Utility, or outside consultants, such as the 

upcoming Water Distribution Master Plan (date TBD), help improve the system as a whole by 

recommending projects to ensure the City’s water distribution system will remain capable of 

upholding levels of service.  

Another example is the Advanced Metering Infrastructure/Automated Meter Reading 

(AMI/AMR) Feasibility study that was completed in 2020. This study was done to determine the 

technological, financial and resource requirements that would be required to implement AMI 

and/or AMR and to understand the benefits including the enhanced customer service and 

development of a business case on whether to invest in this technology. It is anticipated that the 

implementation of AMI/AMR will be evaluated as part of the rate options for the next WIP 

review.   
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7 Risk Management 
Risk management is a key pillar in asset management planning because owning infrastructure 

assets is inherently risky. They provide a service that if interrupted can greatly impact users and 

result in financial losses to the organization that owns them. By properly identifying risks, the 

City of Kitchener is in a position in which they can prevent, mitigate and/or adapt to them. 

For the Water Utility, risk, along with criticality is considered while calculating the condition of 

watermains using the Condition Analysis Tool. This condition score, in combination with the 

condition of other linear infrastructure, is what ultimately drives the replacement needs that are 

identified in the capital planning process. Risk is calculated using the probability of failure (PoF) 

and consequence of failure (CoF), which are determined using a range of criteria, described in 

the following subsections. This methodology aligns with the City of Kitchener Corporate Risk 

Management Policy (GOV-COR-016). 

 

Figure 7.1 - Risk Calculation 

7.1 Asset Criticality (CoF) 

Criticality, or consequence of failure, is a key piece in determining where and when assets should 

be replaced. Assets that are deemed critical in nature would have a significant impact or 

consequence in the event of a failure, either to surrounding property and infrastructure, or on 

system functionality and thus service delivery. In 2016 the Region of Waterloo carried out a 

project to assess watermain criticality for all transmission and distribution mains that make up 

the Integrated Urban System, which includes the watermains owned and operated by the City of 

Kitchener.  

The methodology developed as part of the project considers several criteria to come up with a 

critically score for each pipe segment, the results of which are shown in  . These criteria, 

described in Table 7.1, are grouped into system impacts and direct impacts. System impacts 

would alter the way the system performs and thus the level of service a customer receives at 

their home or business. Direct impacts relate to damages that could occur to property and 

infrastructure in the proximity of a potential watermain break.   
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Table 7.1 - Asset Criticality (CoF) Criteria 

 

7.1.1 Critical Assets 

The 2016 Criticality Analysis project identified several watermains that have both high direct and 

system impacts, outlined in Table 7.2 below. While these are predominantly Region owned 

watermains, they pose significant risk to service delivery in the areas that they service.  
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Table 7.2 - Critical Assets 
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7.2 Asset Condition (PoF) 

The other half of the risk calculation is asset condition, or probability of failure, calculated using 

the Condition Analysis Tool (CAT). Similar to consequence of failure, probability of failure uses a 

variety of weighted and ranked criteria to come up with a final score. These are described in 

Table 7.3 below. 

Table 7.3 – Asset Condition (PoF) Criteria 
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8 Financial Summary  
This section of the report presents past and future expenditures of the Water Utility, primarily 

regarding the lifecycle activities that fall under maintenance/operation and 

renewal/replacement. The City of Kitchener carries out a yearly budget process that involves 

staff from across the organization and takes several months to prepare. These efforts result in a 

10-year capital budget that lays out capital projects and their costs across a 10-year horizon. A 

5-year operating budget is also prepared for the Water Utility, based on projected expected 

revenues based on assumptions regarding water usage as well as known increases to user fees 

and rates to purchase water from the Region of Waterloo. 

8.1 Historical Expenditures 

Figure 8.1 presents the historical expenditures for the lifecycle activities previously discussed in 

Section 1 – Lifecycle Management Plan. Maintenance/operations and renewal/replacement 

expenditures were gathered from the City’s SAP accounting system. This data was used as it 

captures all expenditures in one place, rather than having to piece together multiple sets of 

data. For example, while CityWorks does capture detailed data related to work carried out by 

internal City staff, it does not include work done by external contractors.   

The values for acquisition were estimated by determining the number of mains, valves and 

hydrants that were added to the network each year, according to GIS records. Water meters 

were not included as those represent existing water meters that were replaced. The dollar 

amounts were determined using 2021 replacement costs, adjusted to the year of construction 

using the Consumer Price Index. These estimates represent an increase in overall valuation of 

the network as a result of development, as opposed to dollars spent by the City purchasing new 

assets. As the water distribution network expands, so to do the maintenance and operations 

requirements of the City.  

No costs have been included for disposal and non-infrastructure solutions. These costs are more 

difficult to discern as they are not necessarily singled out in the budgeting process. For example, 

the Water Utility makes transfers to other departments to help fund tools such as CityWorks. 

Another example would be internal programs such as the Water Infrastructure Program, which is 

a cumulative effort of staff across many different departments and divisions, and though the 

WIP is a key effort in terms of asset management, its costs are not concrete.  
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Figure 8.1 - Historical Lifecycle Expenditures 

8.2 Future Budgets 

Figure 8.2 below presents the future budgets for maintenance/operations and 

renewal/replacement lifecycle activities. The renewal/replacement costs are from the 10-year 

capital plan that includes full road reconstructions (water portion only), water only replacement 

projects, valve replacement and water meter replacement. Year over year there is a 5.75% 

increase in the budget, which aligns with recommendations made in the WIP. 

The maintenance/operations costs are from the 5-year Water Utility Operating budget. This 

projection is prepared based on assumptions related to revenues and expenses incurred yearly 

by the Water Utility and planned rate increases that are identified in the WIP.  Using a 4% 

increase year over year, the forecast was extended to 10-years as per O.Reg 588/17 which 

requires municipalities to provide a 10-year forecast for expenditures related to the lifecycle 

activities required to uphold current levels of service.  
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Figure 8.2 – Future Lifecycle Budgets  

8.3 Funding Sources 

The Water Utility is known as an enterprise asset group, which are funded by revenue from the 

service that is provided, unlike other asset classes that are fully or partially funded by property 

taxes. User fees, or rates, are subject to periodic increases to account for increased investment 

needs. Revenue from user fees fund capital replacement projects, operations, maintenance, 

administration costs, etc. A portion of revenues are also allocated to the Stabilization Reserve 

Fund, in place to avoid dramatic increases to user fees.  

Another source of funding are periodic government infrastructure grants; however, their timing 

and amounts are unpredictable and thus cannot be accounted for in creating yearly budgets.  

8.4 Water Infrastructure Program and Infrastructure Gaps 

Infrastructure constructed during peaks in investments during the 1950s, 60s and 70s is now 

approaching the end of its useful lifecycle and may require replacement or rehabilitation. This 

now results in an increase in capital spending needs compared to the 2000s and 2010s.  

To address this, the City of Kitchener established the Water Infrastructure Program (WIP), in 

replacement of the Accelerated Infrastructure Replacement Program. The WIP, to be updated in 

2023, aims to close the replacement needs gap for aging water, storm and sanitary 

infrastructure through sustainable and reasonable increases to user fees for these three utilities. 

Currently, the WIP is based on triple funded full road reconstruction projects. Increases to rates 

are meant to provide the extra capital required to fund replacement/rehabilitation and the 
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maintenance programs required to ensure the infrastructure that is owned and operated by the 

City of Kitchener can uphold levels of service. 

In 2017, the WIP identified 3 scenarios to close the replacement needs gap. The most cost-

effective scenario would require a 6.1% increase in capital spending each year in order to 

reconstruct 195km of roads and underlying infrastructure by 2044. It should be noted that these 

projections were made based on age alone, assuming that once a pipe has reached the end of 

its useful life, it needs to be replaced, and did not account for condition/performance at that 

time.  

The report also outlined a $1.3 million annual gap in operation and maintenance programs, 

specific to the Water Utility. The analysis revealed key maintenance program gaps, outlined in 

Table 8.1 below. At the time, a yearly budget increase of $260,000 dollars between 2018 and 

2022 was recommended to close this gap. The 2023 review of the WIP will refine these 

recommendations. 

Table 8.1 - Summary of Water Maintenance Program Gaps  
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The next WIP review will include a review of single utility projects. In the past not all 

infrastructure was replaced during a reconstruction project, which has resulted in the assets 

being out of sync for future replacements. Specific water only projects, either driven by the 

Region or City needs are currently in the budget but it is anticipated that there will be 

significantly more water only replacement projects in the coming years. 
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8.5 Review and Monitoring Plan 

This AMP should be reviewed during the annual budget planning process and be revised to 

show any changes in service levels, risks, forecast costs and proposed budgets as a result of 

budget decisions. The AMP should be fully updated every 5 years to ensure it represents the 

appropriate service levels, asset valuation, condition and forecasted lifecycle management 

activity budgets. Updates should also incorporate any advances in asset management and be 

sure to incorporate any legislative requirements set out by the Province of Ontario.   
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