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Executive Summary 
 
The City of Waterloo is responsible for providing a significant number of services to the community.  
Examples include roads, sidewalks, trails, fire services, underground pipe network (water, stormwater 
and sanitary), stormwater management, and both indoor and outdoor recreational facilities. These 
type of services are supported by a wide range of infrastructure assets enabling a quality of life 
enjoyed by stakeholders.  
 
This Asset Management Plan (AMP) is the City of Waterloo’s (City) second comprehensive AMP and 
will assist data-driven decision making for the City’s assets. The AMP includes the consideration of 
installation, maintenance, rehabilitation and replacement of the infrastructure that is the backbone to 
the community and has an estimated replacement value of $2.6 billion. This document has been 
developed to meet Phase 1 of Ontario Regulation 588/17: Asset Management Planning for Municipal 
Infrastructure (O. Reg. 588/17) and is compliant with many components of Phase 2 and Phase 3. 
Areas requiring additional attention to achieve full compliance have been identified within Section 1.5 
Legislative Requirements. 
 
The City’s AMP has been developed using currently available data for asset inventory, performance, 
and deterioration rates along with funding included in the 2020-2022 Approved Capital Budget and 
2023-2029 Capital Forecast. All of this information is captured within the City’s custom built Waterloo 
Decision Support System (Waterloo DSS) and allows for illustration of how planned renewal 
expenditures affect the performance of the assets over the next 25 years. 
 
The 2020 AMP identifies a gap between the expenditures that are required to achieve an acceptable 
level of performance from the City’s infrastructure assets and the current planned expenditures in the 
capital and operating budgets. The analysis determined that reserve fund contributions require 
additional annual funding of approximately $25 million. The additional funding is required to achieve a 
level of service that is anticipated to be acceptable to most stakeholders. The required expenditures 
have been established based on an analysis of the most granular asset data available combined with 
professional management strategies to determine when and how each different type of asset is 
renewed. The work undertaken to prepare the 2020 AMP has determined that just over 40% of the 
City’s assets are in good or excellent performance categories. Compared with the 2016 AMP, the 
percentage of assets in poor or very poor condition has increased slightly to almost 40%. Funding 
requirements identified by the Waterloo DSS were used to inform the development of the City’s Long 
Term Financial Plan (LTFP) in 2019.  
 
It is anticipated that as the City will continue to improve Waterloo DSS capabilities including updates 
to reflect asset renewal and deterioration rates. This is critical as data is refined and technological or 
business process improvements influence infrastructure renewal costs. 
 
In summary, the 2020 AMP is fully compliant with Phase 1 of O. Reg. 588/17 and with many of the 
future requirements in Phase 2 and Phase 3. The information presented in this AMP demonstrates 
that the City is continuing to manage its assets in a responsible manner. 
 

https://www.ontario.ca/laws/regulation/170588
https://www.ontario.ca/laws/regulation/170588
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Glossary 
 
Capital Asset: Any item, thing or entity with a physical substance (the exception being software) with 
a useful economic life extending beyond one year. 
 
Asset Management: Co-ordinated activities to realize optimal value from the organizations assets 
throughout their life-cycle 
 
Asset Management Plan (AMP): Documents how groups of assets (i.e. asset classes) are to be 
managed over a period of time. The plan describes the characteristics and performance of 
infrastructure assets, the levels of service expected from them, planned maintenance, rehabilitation, 
and replacement actions to enable the assets to provide the expected levels of service, and financing 
strategies to implement the planned actions. This document also addresses the impacts and 
maintenance risks associated with owning the assets. 
 
Asset Management System: A set of processes and procedures which govern how Asset 
Management is to be practiced. 
 
Betterment: Costs incurred for enhancements to the service potential of a capital asset such as:  

• an increase in the previously assessed physical output or service capacity; 
• a reduction in associated operating costs;  
• an extension of the estimated useful life; or 
• an improvement in the quality of output of the asset. 

 
Capital Infrastructure Reinvestment Reserve Fund (CIRRF): A specified envelope of funding to 
address existing infrastructure needs for performance improvement and sustainability.  
 
Consumer Based Forecasting: The performance of infrastructure (i.e. Level of Service) is tailored to 
each individual community’s need, asset class, and individual asset.  Similar to private sector 
consumer based management (e.g. retail, banking, insurance, etc.).  Based upon principles of risk 
and reliability.  
 
Level of Service (LOS): Defined service for a particular activity or service area against which service 
performance may be measured.  Service levels usually relate to quality, quantity, reliability, 
responsiveness, environmental acceptability and cost.  In the case of public infrastructure, Level of 
Service is directly and wholly proportional to its performance.  
 
Life-cycle: The various phases of an asset’s life that are identified as planning & construction, 
operations, maintenance and disposal.  Each phase has its own opportunities, risks, impacts and 
costs. 
 
Linear Asset: Assets that are connected in a linear network creating one larger asset or asset class, 
and are not specific to a single location. Examples include roads and water distribution pipe. 
 
Long Term Financial Plan (LTFP): A framework of tools for Councils and staff to consider future 
financial challenges and opportunities through financial forecasting scenarios, analysis, and financial 
policies and to devise strategies to achieve financial sustainability. 
 
Master Plans (MP): Long range plans which integrate infrastructure requirements for existing and 
future land use with environmental assessment planning principles.  
 
Official Plan (OP): The City's legislated long-term plan for land use and development for 2012 
through 2031.  
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Optimization: The City will apply consistent application of practices, interventions and operations 
to achieve sustainability and provide optimum value for the public through the:  

• Implementation of a life-cycle approach to managing infrastructure; 
• Evaluation of risk related to environmental, social and external impacts; and, 
• Incorporation of sustainability criteria into infrastructure projects to help ensure a 

responsible balance between cost, performance and risk. 
 

Rehabilitation: Work completed to restore an asset to a better condition.  
 
Renew / Renewal: Improvement activity or treatment of existing infrastructure assets. 
 
Replacement: Undertaken when an asset has reached the end of its life and/or is no longer providing 
acceptable service. 
 
Strategic Plan: A new strategic plan is created every four years reflective of each term of Council. It 
identifies the City’s top priorities and how the City will work towards accomplishing our goals and 
objectives. 
 
Subject Matter Expert (SME): A person who has specialized knowledge in a particular area or topic. 
 
Sustainable: Achieving or retaining an optimum compromise between performance, costs and risk of 
the asset life, while avoiding adverse long term impacts to the organization from short term decisions. 
 
Treatment: Any infrastructure improvement activity, including but not limited to maintenance, 
betterment, renewal, rehabilitation, reconstruction, replacement, lifecycle management activity. 
 
Waterloo Decision Support System (Waterloo DSS): The City’s customized analytical decision 
support system designed to aid asset project prioritization and provide analysis of asset class 
strategies. 
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1 Introduction 
 
The Corporation of the City of Waterloo (City) is a mid-
sized municipality located within the Region of 
Waterloo, approximately 100km southwest of Toronto. 
The community is comprised of 133, 4821 residents 
with employment numbers of 70,6251.  These 
numbers are anticipated to increase to 160,1831 and 
89,0001 respectively by 2041. 
 
To assist the current and growing community, the City 
is responsible for providing a significant number of 
services such as recreational facilities (indoor and 
outdoor), roads, active transportation network 
(sidewalks, trails and trail links), fire services, 
stormwater management, water distribution and 
sanitary collection.  
 
The City has supported growth throughout the past few decades by building the infrastructure needed 
to offer services to the community and has been actively practicing asset management in a simple 
form for more than 30 years. Computerized maintenance management systems put in place in the 
1980’s drove the development of maintenance quality standards for infrastructure components such 
as the method and frequency of inspections.  
 
To further assist the City’s asset management activities, an ambitious program was completed in 
2016 and established an integrated approach to activating corporate asset management throughout 
the organization.  The program engaged 50+ staff from across the City who are directly involved or 
support infrastructure-related decision making for 15 asset groups, from front line operations staff to 
Councilors.  A key element was the development of the City’s custom-built decision support analytical 
system. The system, Waterloo Decision Support System (Waterloo DSS) demonstrates the 
relationship between planned activities and asset performance for all the asset classes identified in 
Table 1.  The data for the assets is managed by subject matter experts (SME) within the City. 
 
  

                                                
 
1 City of Waterloo, 2020 DC Background Study, 6 

https://www.waterloo.ca/en/government/resources/Documents/Development-charges-and-guidelines/Development-charge-background-study-2019.pdf
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiw-oOJs53LAhVIKh4KHea8B3kQjRwIBw&url=http://www.wearewaterloo.ca/en/whywaterloo/location.asp&psig=AFQjCNHEKmu6oA04jmy6Ls9W08Tmny75Tg&ust=1456849891252753
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Table 1: City of Waterloo Asset Classes 

Tax Base Asset Classes Enterprise Asset Classes 
Transportation*^ Sanitary Sewer Collection* 
Facilities Water Distribution* 
Parks Stormwater* 
Forestry Cemeteries 
Fleet Parking 
Fire  
Information Technology  
Bridges & Culverts*  
Public Art  
Land  

*Asset groups considered to be core assets under Ontario Regulation 588/17 
^Transportation asset group includes roads, sidewalks, and trails & trail links 
 
 
SME’s are responsible for updating inventory records for city owned assets including, location, 
performance, when and how to treat them. These updates are incorporated into the Waterloo DSS 
and inform the Asset Management Plan (AMP).   For cemeteries, parking, water distribution system, 
sanitary and stormwater collection system, the City has established enterprise or utility models that 
promote sustainability.  Funds are collected through user fees for each of these areas and dedicated 
for system operation, maintenance, rehabilitation, and replacement.  
 
The City’s asset management approach enables infrastructure assets to be managed within the 
direction provided through the City’s 2019 to 2022 Strategic Plan. The strategic plan includes the 
Community Vision:  “Waterloo is an equitable community that leads the world in learning, discovery 
and caring.”  For this vision to be realized, the services and programs provided by city owned and 
operated assets are essential and must be in place to provide a solid foundation upon which to build 
and achieve these higher order goals. 
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The AMP supports the strategic plan by working to make these services dependable and sustainable.  
The City’s Official Plan (OP) also works to facilitate the community vision by establishing a land use 
policy focusing on intensification for the City. The AMP supports the vision by identifying the 
maintenance, rehabilitation, and replacement needs for City assets.  The Region of Waterloo as the 
upper-tier municipality also provides services that are essential, such as regional transportation, water 
treatment and supply, and wastewater (sanitary) treatment; the rehabilitation or replacement needs of 
those assets are addressed in its AMP.  
 
The AMP is intended to help the City to manage its infrastructure, valued at $2.6 billion, by being a 
tool for Council and staff.  The AMP provides information about the assets the City owns as well as 
the projected performance of infrastructure assets based on currently available inventory data, 
deterioration rates and the funding included in the Approved 2020-2022 Capital Budget and 2023-
2029 Capital Forecast. 
 
 

 
  



12 | P a g e  
 

1.1 Overview of the City of Waterloo’s Asset Management 
Plan 

The 2020 AMP is the outcome of the City of Waterloo’s asset management program which identifies 
the City’s infrastructure value, rehabilitation needs and funding requirements by using the following 
principles: 
 

• Understanding that good asset management practices are fundamental to ensure that the 
services provided by infrastructure assets meet the expectations of the community; 

• Incorporating Ontario Regulation 588/17 requirements; 
• Understanding the current state of the City’s infrastructure; 
• Recognizing the connection between an organization’s strategic (societal) objectives and 

spending decisions; 
• Appreciating the processes needed to bring clear line of sight from organizational objectives to 

day to day activities; 
• Working with subject matter experts to determine asset lifecycle management activities (i.e. 

how infrastructure is operated, maintained, rehabilitated and replaced); 
• Determining the lifecycle costing required to provide service levels that meet community 

expectations;  
• Establishing a financial strategy for the rehabilitation and/or replacement of the City’s 

infrastructure assets; and, 
• Participating in academic research of asset management as it applies to provision of public 

infrastructure 
 
The City of Waterloo’s infrastructure has an estimated value of $2.6 billion, based on the currently 
available asset inventory for 15 asset classes.  Using asset inventory data, deterioration rates and the 
funding included in the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast, the City 
has an average annual projected infrastructure funding gap of $25 million, of which $17 million is for 
tax-base funded assets and $8 million is for enterprise funded assets. The City’s proposed strategy to 
close the annual growth of the infrastructure gap aims to balance the affordability of municipal taxes 
and enterprise rates with the City’s infrastructure needs.  
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It is important to consider asset needs in order to reduce the risk of infrastructure underperformance 
that will negatively affect the quality of life for the community.  Examples include the impacts of 
unplanned road closures, increased water main breaks, or indoor/outdoor recreational facilities being 
maintained at a level that is unacceptable to most users. Where applicable, preventative maintenance 
or minor repairs is a cost effective approach that can delay more costly rehabilitation or replacement 
requirements. 
 

Based on the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast, the City’s 
infrastructure funding is anticipated to result in an estimated 30% increase of assets exhibiting poor 
and very poor performance over the next 25 years, it is anticipated that this level of asset performance 
will be unacceptable to most stakeholders. The most efficient and effective way to manage the City’s 
infrastructure is through skillful investments that include treating assets at the right time and for the 
right cost.  Table 2  provides an overview of the City of Waterloo’s infrastructure and displays the 
average annual funding gap. Public Art and Land are excluded from Table 2 as they are unique as 
they are not engineered assets.  The value of these 2 asset classes generally appreciated over time 
and professional appraisals by professionals are necessary in order to estimate replacement value.  

 
Table 2: City of Waterloo Infrastructure Overview (000’s) 

Asset Class Replacement 
Value 

Current 
Performance 

Projected 
Performance 
in 25 Years 

Average 
Annual 
Funding 

Annual 
Funding 

Needed to 
Meet Target 
Performance 

Average 
Annual 

Funding 
Gap 

Transportation^ $783,200 Good Very Poor $6,300 $20,000 $13,700 
Stormwater $433,200 Fair Very Poor $2,800 $7,600 $4,800 

Sanitary Sewer $424,300 Good Poor $2,500 $4,200 $1,700 
Water Distribution $367,800 Excellent Good $3,500 $4,500 $1,000 

Facilities $271,800 Very Poor Good $3,400 $4,600 $1,200 
Bridges+ $84,700 Good Very Poor $1,800 $2,200 $400 
Forestry $75,500 Excellent Good $300 $200 ($100) 

Parks $38,300 Very Poor Very Poor $1,400 $2,900 $1,500 
Parking $34,300 Excellent Good $200 $500 $300 

Fleet $19,600 Good Good $2,800 $2,600 ($200) 
Information 
Technology 

$16,300 Fair Very Poor $1,300 $1,600 $300 

Fire $7,800 Very Poor Very Poor $500 $800 $300 
Cemeteries $5,200 Excellent Good $100 $100 $0 

Total* $2,562,500   $26,900 $51,800 $24,900 
^Transportation asset group includes roads, sidewalks, trails & trail links 
+Bridges are jointly owned by the Tax Base and Stormwater. 
*Note: Some numbers may not add due to rounding. 
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1.2 What is Asset Management? 
Asset management involves a series of integrated business processes used to inform infrastructure-
related decisions as outlined in Figure 1. This includes the process of making the best possible 
decisions regarding the building, operating, maintaining, renewing and disposing of infrastructure 
assets.  The overall objective is to maximize the value, manage the risk and provide satisfactory 
levels of service to the public in a sustainable manner. 
 
Figure 1: Common Asset Management Business Processes 
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1.3 Contributions to Asset Management 
The City has been an active participant in the asset management community by sharing knowledge, 
experience and leading practices. These opportunities have occurred through conference 
presentations, partnerships and research initiatives with the University of Waterloo.  In addition, the 
City has won 3 awards over the past few years for asset management activities. 
 
Awards presented to the City of Waterloo: 

• Canadian Network of Asset Managers Tereo Award 
o 2016 – The City won 1st place for the Decision Support System 
o 2018 – The City won 3rd place for the Cross Asset Prioritization Tool 

• Federation of Canadian Municipalities – Gas Tax Award 
o 2017 – The City won for the Asset Management System 

 

The City has shared our knowledge and experiences through the following organizations: 
• Canadian Network of Asset Managers (CNAM) 
• Centre for Advancement of Trenchless Technologies (CATT) 
• Municipal Engineers Association (MEA) 
• National Conference on Transportation Asset Management (USA) 
• National Water and Wastewater Benchmarking Initiative (NWWBI) 
• Transportation Association of Canada 
• University of Waterloo 

 
The results of the City’s research collaboration with the University of Waterloo were published in 2019 
by the world’s leading peer-reviewed journal of Infrastructure Asset Management of the Institute of 
Civil Engineers (circa 1818), UK.  A brief memorandum on the topic and the paper are provided in 
Appendix D.  
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1.4 Goals and Objectives 
The 2020 AMP outlines how the City’s assets are being managed to meet the principles identified in 
the Strategic Asset Management Policy. The intent is to ensure the City has sufficient information and 
understanding about the long-term and cumulative consequences of managing public infrastructure.  
This is achieved by ensuring that the systems and processes are in place to facilitate the optimal 
choices to deliver sustainable infrastructure related services. This will be accomplished by combining 
data-driven and evidence-based analysis with professional management in a structured method to 
evaluate assets, in order to: 
 

• Facilitate effective decision-making and risk assessments; 
• Meet legislative and regulatory requirements; 
• Establish and monitor levels of service (LOS) and adjust as necessary to accommodate asset 

efficiency, effectiveness, sustainability and growth; 
• Establish a financial strategy to fund the expenditures required to achieve LOS metrics; and, 
• Address climate change implications. 

  

 

  

https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Policies/Corporate-Policy/Administrative/A-030-Strategic-Asset-Management-Policy.pdf
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1.5 Legislated Requirements 
The Province of Ontario recognized the importance of asset management planning when Ontario 
Regulation 588/17: Asset Management Planning for Municipal Infrastructure (O. Reg. 588/17) was 
enacted on January 1, 2018. O. Reg. 588/17 outlines guidelines and expectations for the application 
of asset management principles for municipalities. Most municipal assets are intended to last for 
decades or beyond and as such it is imperative that the lifecycle costing, performance, risks and 
impacts of asset ownership are considered.  
 
Lifecycle phases consist of demand requirements, design, construction/acquisition, operating, 
maintaining and disposals. Consideration of these factors will benefit both current and future 
generations utilizing the city’s assets. O. Reg. 588/17 identifies numerous phases that municipalities 
must meet and include in future AMPs over the 2020-2024 timeframe as summarized in Figure 2. 

Figure 2: Ontario Regulation 588/17 Requirement Phase-In Timeline 

 
 
Phase 1 Requirements: Core Assets 
Phase 1 is specific to assets identified as ‘core assets’, comprised of roads, bridges, stormwater, 
water and sanitary. This phase is to be completed by July 1, 2021 and includes an inventory of core 
assets, current levels of service and the cost to maintain levels of services. The City has an excellent 
inventory of core assets which is reflected in this AMP. 
 
  

https://www.ontario.ca/laws/regulation/170588
https://www.ontario.ca/laws/regulation/170588
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Phase 2 Requirements: Non-Core Assets 
Phase 2 requirements is an expansion of Phase 1 by requiring the same information for non-core 
assets. This includes the development of an inventory, level of service metrics and the cost to 
maintain the current levels of service of all of the non-core assets included in the Municipal Financial 
Information Return (FIR).  Examples of these assets include Facilities, Fire, and Parks. This phase is 
required to be approved by Council on or before July 1, 2023. Similar to core assets, a robust 
inventory of non-core assets has been collected. 
 
Phase 3 Requirements 
Due to the efforts undertaken since 2015, the City has been able to comply with a significant amount 
of Phase 3 requirements. The intent of Phase 3 is to increase the amount of information within 
municipal AMPs with council endorsement received on or before July 1, 2024.  The additional 
information to be incorporated includes: 

 
1. Proposed Level of Service 

In addition to providing information on current LOS, municipalities are required to indicate 
proposed LOS.  This information would need to be outlined each year, for a ten year period.  The 
AMP also needs to outline why the proposed LOS are appropriate for the municipality including 
the consideration of LOS options, the related risk, how the proposed and current LOS are different 
from each other as well as the ability of the city to achieve and afford the proposed LOS. 

 
2. Lifecycle Management and Financial Strategy 

Municipalities are required to document a lifecycle management and financial strategy for assets 
for a ten year period.  This includes outlining the lifecycle activities that would be undertaken to 
maintain the proposed levels of service and manage risk. This analysis would also be required to 
take into consideration the full lifecycle costs of the assets, including operating costs such as 
energy use.  This phase is also required to include options for the lifecycle activities that can be 
considered to achieve the proposed LOS. If a funding gap is identified, municipalities are required 
to identify which lifecycle activities the municipality will undertake and the risks associated with not 
undertaking the lifecycle activities.  

 
Municipalities with populations greater than 25,000 (such as the City of Waterloo) are required to 
identify the estimated costs, both capital and operating, and revenue forecasts (by source) 
required to achieve the proposed LOS, in order to accommodate growth in population and 
employment.  
 

As a result of the work undertaken over the past 5 years, the City of Waterloo has been able to 
comply with a majority of O. Reg. 588/17 requirements from Phase 1 through Phase 3.  
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1.6 Development and Approval Methodology 
O. Reg. 588/17 identifies the requirement that asset management policies be reviewed and updated 
as necessary at least once every 5 years.  The City’s Strategic Asset Management Policy was 
reviewed and updated in 2019 to meet legislated requirements and received final approval by Council 
on March 18, 2019.  
 
In addition, AMPs are required to be updated at least once every 5 years. As part of the update 
process, AMPs require endorsement by the Executive Lead for Asset Management and passing of 
resolution by Council. The City intends to table an updated AMP before the Executive Lead and 
Council once every 4 years and to align with the three-year budget process.  
 
It is important to note that due to the timing of Phase 2, an AMP will be tabled before Council for 
approval in advance of July 1, 2023.  While this is outside of the intent to align with the three-year 
budget approval process, this update will ensure the City is Phase 2 compliant. As Phase 3 requires 
Council approval on or before July 1, 2024, approval of an AMP in 2024 will realign the process with 
the next three-year budget (2024-2026). 
 
The City’s AMPs will be developed internally by the Asset Management section with the assistance of 
internal resources: subject matter experts and the Asset Management Working Group. These internal 
resources assist in making improvements to both the data and processes for asset management, 
such as the creation of processes to allow for data updates to occur organically from source data 
systems (e.g. GIS).  This work is supported by the Asset Management Steering Committee through 
their advice, feedback and support to the Asset Management section.  
 
In a continued effort to keep Council and the public informed of efforts to sustain existing and planned 
infrastructure, the City has developed asset management report cards (RC).  The RCs are intended to 
be a brief, 2-page snapshot of the performance and needs of the City’s infrastructure and will be 
updated on an annual basis. Table 3 identifies the frequency of updates for asset management 
related documents. 
 
Table 3: Frequency of Asset Management Updates 

Document Frequency 
Strategic Asset Management Policy Every 5 years 
Asset Management Plan Every 4 years 
Report Cards Annually 

 
Links to background information and reports have been included throughout this document. Both the 
Strategic Asset Management Policy and AMP are posted on the City’s website.  Copies will be 
provided to the public, if requested. 

  

https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Policies/Corporate-Policy/Administrative/A-030-Strategic-Asset-Management-Policy.pdf
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2 Asset Management Strategy 
 
An Asset Management strategy is the set of planned actions that will enable the assets to provide the 
desired levels of service in a sustainable way, while managing risk, at the lowest lifecycle cost. This 
section of the AMP summarizes planned actions, including non-infrastructure solutions, maintenance 
activities, renewal/rehabilitation activities, replacement/reconstruction activities, disposal activities, 
expansion activities, procurement methods and risk. Each of these areas is highlighted in the 
following sub-sections. 
 
 

2.1 Non-Infrastructure Solutions 
2.1.1 Strategic Plan 
The City’s 2019-2022 Strategic Plan is both a corporate and community strategic plan.  Over the next 
four years, this plan sets out the strategic direction for the City and is intended to unite and mobilize 
efforts of volunteers, staff, leadership and Council. The strategic plan includes a corporate mission, 
visions and guiding principles. There are six strategic pillars, six goals and 19 objectives.  A key pillar 
for asset management is Infrastructure Renewal, which focuses on infrastructure needs through 
effective planning and engagement. 
 
2.1.2 Official Plan 
The Official Plan (OP) states that the City will be planned to include interconnected networks that 
support the community. The networks serve a range of functions, including facilitating movement of 
people and goods, facilitating the distribution of water and collection of stormwater and sanitary or 
other waste, facilitating communication, accommodating social, cultural, recreational and leisure 
activities and supporting conservation and protection of environmental resources. 
 
Chapter 5 of the OP is titled “Networks” and includes objectives and policies that speak to planning for 
the provision, maintenance and efficient use of networks, including: Servicing and Utilities Network; 
Trails and Open Space Network; Road Network; and, Rail Network. The OP provides the foundation 
upon which the more detailed plans are built. 
 
2.1.3 Master Plans  
Master plans are long range documents used to guide the introduction, expansion or elimination of 
infrastructure assets and the services they provide. Master plans are used by the City as they provide 
a comprehensive approach for identifying project needs. While master plans generally have a 
planning horizon of 20-30 years, the documents are typically updated every 10-15 years.  This is 
because expansion and densification does not always occur at the rates used within the master plans 
or change is so rapid that an update may be needed earlier than originally planned. In addition, an 
asset may no longer provide acceptable levels of service (LOS) as a result of its condition. 
Implementation and operationalization of the Waterloo DSS will facilitate the ongoing monitoring of the 
City’s assets and their ability to provide acceptable LOS. 
 
  

https://www.waterloo.ca/en/government/strategic-plan.aspx
https://www.waterloo.ca/en/government/official-plan.aspx
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Examples of master plans utilized by the City of Waterloo include but are not limited to: 
• Sanitary Master Plan; 
• Water Distribution Master Plan; 
• Stormwater Master Plan; 
• Cemetery Services Master Plan; 
• Waterloo Park Master Plan; 
• Community, Culture and Recreation Master Plan; 
• Corporate Climate Adaptation Plan; 
• Energy Conservation and Demand Management Plan. 

 
2.1.4 Technology Implementation 
The City of Waterloo has been using software technology to help with informed asset management 
decisions for decades.  Examples include, but are not limited to: 
 

• Pavement Management Analysis (PMA) 
o This system is used to gather, store, and analyze data about the City’s streets and 

help provide a strategized program for implementing preventive maintenance and 
rehabilitation projects citywide. 

• Work Order Management System 
o The City uses Maximo to define and control the various activities associated with the 

maintenance of our assets. It allows staff to measure and analyze the execution of 
processes so that continuous improvements can be made. 

• Geographical Information System (GIS) 
o This system is used to capture, store, manipulate, analyze, manage, and present all 

types of spatial or geographical data.  The locations of the City’s physical assets are 
inventoried within this system. 

• Financial Management System 
o The City uses PeopleSoft Financials to exercise financial control and accountability. 

Reporting from this system is used to track costs related to the City’s assets. 
• Fleet Management System 

o The City uses two systems for Fleet assets.  The first system is EMDECS, a fleet 
maintenance software used to manage preventative maintenance. The second system 
is a custom built Microsoft Access program used to inventory vehicles and equipment. 

 
  

https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/SanitaryMasterPlan/Sanitary-Master-Plan---PDF-version.pdf
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/WaterDistributionMasterPlan/Water-Distribution-Master-Plan---PDF-Version.pdf
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/SWMP/Stormwater-Management-Master-Plan.pdf
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Cemetery-Services-Bechtel-Park-Master-Plan.pdf
http://opentext.waterloo.ca/contentserverdav/nodes/6552082/%7Eotdirinfo.ini
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Community-Culture-and-Recreation-Services-Master-Plan---PDF-Version.pdf
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Corporate-Climate-Change-Adaptation-Plan.pdf
https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/Energy-Conservation-and-Demand-Management-Plan.pdf
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2.2 Maintenance Activities 
The City has created or follows established maintenance standards for many asset groups. These 
standards are used to guide maintenance and operations activities to ensure the assets can be relied 
on to provide the service for which they are intended.  
 
Examples of asset maintenance activities for which the City has created or follows Maintenance 
Standards include: 

• Tree Planting 
• Fence Maintenance 
• Spills Response 
• Hydrant Replacement 
• Vehicle Maintenance and Periodic Inspection Standards  
• Elevator Maintenance 
• Sidewalk Maintenance (Ontario Regulation 239/02) 
• Roads Winter Operation (Ontario Regulation 239/02) 
• Road Patrol (Ontario Regulation 239/02) 

 
 

2.3 Renewal/Rehabilitation or Replacement Activities 
The City’s asset groups utilize various type of performance information to inform the 
recommendations for treatment activities.  
 
Examples of approaches used by the City for determining the appropriate activities to undertake are: 
 

• Facilities: 
o Facility Design & Management uses facility performance information to recommend 

projects and, where possible, coordinate the timing for projects to align with the needs 
of all assets within a specific facility. 

• Fleet and Equipment: 
o Fleet and Procurement uses vehicle and equipment performance information to 

determine individual rehabilitation strategies throughout a vehicle’s life and to 
determine replacement needs on an individual basis. 

• Linear Assets: 
o Engineering Services uses performance information for all assets located within the 

municipal right-of-way to recommend projects that align together. In some cases, all 
assets may benefit from replacement, while in other cases, only one asset may exhibit 
the need for rehabilitation.  

• Parks: 
o Environment & Parks Services uses performance information to recommend projects 

and, where possible, coordinate the timing for projects to align with the needs of all 
assets within a park. 

  

https://www.ontario.ca/laws/regulation/020239
https://www.ontario.ca/laws/regulation/020239
https://www.ontario.ca/laws/regulation/020239
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2.4 Disposal Activities 
Disposal activities are those associated with decommissioning an asset once it has reached the end 
of its useful life, or is otherwise no longer needed by the municipality.  Disposal activities are typically 
limited to equipment and vehicles under the Water Distribution, Facilities, Fleet, Fire, and Information 
Technology asset classes, which make up less than 5% of the infrastructure portfolio.  Civil 
engineering infrastructure composes the remainder of the portfolio, and these assets are typically 
treated rather than disposed of. 
 
 

2.5 Procurement Methods 
The City is committed to ensuring its procurement decisions are fair, open, transparent and non-
discriminatory.  Purchases made by City staff must comply with the City’s Purchasing By-law.  This 
by-law provides standard rules that govern the procurement of goods and services that reflect best 
value for the City, protect the City’s financial interests and encourage competitive bidding. 
 
 

2.6 Risk 
O. Reg. 588/7 includes a component requiring municipalities to identify the risks associated to 
lifecycle options that could be undertaken to maintain current levels of service. Risk is also used for 
project prioritization which can be attributed to the risk the project represents if it does not move 
forward.  With respect to capital projects, a good quantification of risk can be developed by 
considering two factors associated with the asset: the probability of underperformance and the 
consequence of underperformance. For example, a malfunctioning air conditioning system at a small 
recreation center may lead to program and service disruptions for a small number of residents and 
clients (low consequence).  However, the same situation at a large recreation center may lead to 
program and service disruptions for a large number of residents and clients (high consequence). 
Asset class specific information is contained in Appendix B: Core Assets and Appendix C: Non-
Core Assets. 

Another risk component is the set of revenue assumptions included in the LTFP and the Approved 
2020-2022 Capital Budget and 2023-2029 Capital Forecast. Both documents include revenue 
assumptions (e.g. inflation adjustments to tax rates, user rate increases, gas tax transfer grant 
revenue and development charge revenue) that allow projects to be planned for. If these revenue 
assumptions do not come to fruition, different choices may need to be made. Examples include 
postponing or cancelling projects or reducing service levels.  
 
Subject matter experts are able to use the Waterloo DSS to communicate various risks. This will 
assist in prioritizing a range of items from large lump sum budget allocations and capital projects to 
maintenance activities. 

  



24 | P a g e  
 

3 State of Waterloo’s Infrastructure 
 

As noted earlier, the City has been practicing asset management for over 30 years.  In the 1980’s the 
implementation of computerized maintenance management systems were key drivers for the 
development of maintenance quality standards for infrastructure. This included the method and 
frequency of inspections and maintenance activities for infrastructure assets.  As a result, the City has 
several decades of data for many of its assets.  The information provided in this section is aggregated 
and represents all asset groups that are managed by dedicated infrastructure management 
professionals within the City.  

 

3.1 Maturity of Asset Information 
A key component for asset management analysis is the maturity of asset information, which includes 
the availability and quality of the data used to operationalize the Waterloo DSS.  The asset groups 
have varying levels of maturity, as outlined in Table 4, and efforts to improve maturity levels are 
ongoing. Increasing the quality of the available data or the sophistication of the life cycle management 
strategies operationalized within the Waterloo DSS will provide greater confidence in the analysis 
outcomes. Further analysis, along with updated performance information, treatment and replacement 
costs will further refine the current estimated annual infrastructure funding gap. The maturity levels 
are determined based on the following rationale: 
 
Maturity Rationale 
High  Data provided through a source system (e.g. GIS) 
Medium Data updated with the assistance of SME’s 
Low  Data is relatively old or has major gaps 
 
Table 4: Maturity of Asset Information in Waterloo 

Asset Group Proportion of Total 
Infrastructure in 

Waterloo 

Maturity of 
Asset 

Information 

Maturity of Asset 
Information with respect to 

the Canadian Asset 
Management Industry 

Transportation^ 30.6% High Above Average 
Stormwater 16.9% High Above Average 

Sanitary Collection 16.6% High Above Average 
Water Distribution 14.3% High Above Average 

Facilities 10.6% Low Average 
Bridges 3.3% Medium Average 
Forestry 2.9% Medium Above Average 

Parks 1.5% Low Average 
Parking 1.3% High Above Average 

Fleet 0.8% High Above Average 
Information Technology 0.6% Low Average 

Fire 0.3% Medium Average 
Cemeteries 0.2% Low Average 

^The Transportation asset group includes roads, sidewalks, walks & trails  
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3.2 Asset Attributes 
To support consistency across asset classes, Asset Management maintains an inventory database of 
the following key attributes for each asset. 

• Asset ID 
o A unique identifier that is assigned by the appropriate sub-system (e.g. Fleet Access 

program, GIS) 
• Description 

o There are several categories in each asset class to allow for consideration of various 
types of information (e.g. type of road, type of facility). 

o Material type (e.g. gravel road, ductile iron pipe, polyvinyl chloride pipe) 
o Location (e.g. address or to/from address)  

• Age 
• Estimated Service Life 
• Asset Valuation 

o The current estimate for replacement and typical treatment cost 
• Size 

o This is asset dependent and may include length (e.g. metres or lane kilometres),  
square footage or the number of assets in the inventory 

• Performance 
o Includes current performance and deterioration rates 

 

 

 

  



26 | P a g e  
 

3.3 Assets and Their Value 
Asset management data is based on the currently available information for asset inventory, 
performance, estimated replacement and treatment cost, and performance deterioration rates.  In 
addition to the asset information, staff incorporated the capital funding within the Approved 2020-2022 
Capital Budget and 2023-2029 Capital Forecast. Using these factors results in an estimated 
replacement value of $2.6 billion for all city assets as identified in Figure 3. This equates to an 
approximate value of $57,300 per household.  
 

Figure 3: Replacement Value* of the City's Assets 

 
*Actual costing values are subject to market forces at the time of infrastructure construction / improvement activity. The 
above values are based on estimated replacement costs for a like-for-like replacement and industry standards. 
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3.4 Measuring Performance of Assets 
Measuring the performance of either an asset class or an individual asset is a complex process. 
There are many different factors that are integrated into the decision making processes of the experts 
who decide when an asset is not achieving its intended performance targets. The factors that impact 
the performance of an asset are generally grouped into two categories: condition and function. 
 

• Condition: 
o The physical condition of an asset is often the primary factor used to make decisions 

about when and how it should be renewed (replacement or rehabilitation or 
maintenance). 

o An example is the decision to rehabilitate surface asphalt of a road to prevent the 
entire road structure (e.g. base asphalt and granular base) from failing and 
subsequently needing full depth reconstruction. 

 
• Function: 

• The functional performance of an asset can also impact decisions about when and how an 
asset should be renewed. Types of considerations that are captured in the functional 
performance of assets include: 
o The size of an asset (i.e. is it too big or too small?) 
o Whether the asset is functionally obsolete (e.g. outdated computer hardware) 
o Whether the asset is functioning as intended (e.g. greenhouse gas emissions from a 

facility are greater than an established target) 
 
Asset Performance 
The City’s current approach to projecting asset performance starts with a performance measure that 
can be derived from available data. In most cases, this is a measure of the physical condition of the 
asset.  As a result, in most asset classes, the physical condition is still the primary driver for deciding 
when assets need to be renewed. 
 
The performance percentages on the graphs provided in subsequent sections of this AMP are derived 
from the normalization of subject matter expert performance indicators to a scale of 0-100 % (or 0 to 
1).  
 
Table 5 identifies the City’s approach to providing a qualitative description of the indicators.  
Depending on the asset class, the SME performance indicators typically include assessed or 
projected condition, estimated service life (ESL), or a mix of both.  Examples include the Pavement 
Quality Index for roads, number of pipe breaks for water distribution pipes, and assessed condition 
and ESL for facility components such as floor or heating-ventilation-air conditioning (HVAC) systems, 
respectively.    
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Table 5 shows the corresponding qualitative category of the respective performance range. 
 

Table 5: Qualitative Description of Performance Indicators 

Asset Performance Qualitative Description 
80% - 100% Excellent 
60% - 80% Good 
40% - 60% Fair 
20% - 40% Poor 
0% - 20% Very Poor 

 
 
Until recently, in cases where no other information was available, performance forecasting was 
constrained to using assets’ ages.  Through five (5) years of practical research collaboration with the 
University of Waterloo in public infrastructure asset management, breakthroughs have been made in 
understanding objective infrastructure performance. Amongst other items, it was discovered that age 
is a relatively reliable performance indicator for mechanical assets only, such as fleet and mechanical 
equipment.  For civil engineered infrastructure, the situation has proven to be different.  Accordingly, 
staff and researchers developed a scientific alternative that is based upon engineering reliability and 
consumer based forecasting.  In short, rather than age, historic and current spending is used to derive 
comprehensive performance measures.  Appendix D: contains further detail on this subject from 
industry partners, including related industry wide research findings. 
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3.5 Levels of Service - Expenditure Needs and Asset 
Performance  

Two scenarios are presented and described in this Asset Management Plan: 

• The budget scenario 

• The target scenario 
 
3.5.1 Budget Scenario 
The budget scenario provides perspective on the projected performance of the assets based on the 
planned expenditures from the City’s Approved 2020 - 2022 Capital Budget and 2023 – 2029 Capital 
Forecast. 
 
The budget scenario is used to project future asset performance based on current planned funding 
allocations, performance and deterioration rates.  As data and process improvements occur, staff are 
able to update the Waterloo DSS to project asset performance over a 25 year timeframe.  Using this 
approach, Figure 4 identifies that almost 40% of the City’s tax funded assets currently exhibit a poor 
or very poor performance, but more importantly, it is estimated that with current levels of funding, in 
25 years, approximately 60% of the assets will exhibit a poor or very poor performance. It is 
anticipated that this performance level will be unacceptable to most stakeholders. This analysis uses 
the capital funding approved in the 2020-2022 Capital Budget and 2023-2029 Capital Forecast for the 
first 10 years. The analysis then uses the City’s 10 year average capital funding for the remaining 
years 15-25.  
 
Figure 4: Performance Distribution of Tax Base Assets in the Budget Scenario 
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Using the same approach for enterprise assets, Figure 5 identifies that just over 20% of the City’s 
enterprise funded infrastructure assets are currently exhibit poor or very poor performance.  It is 
estimated that with current levels of funding, in 25 years, approximately 50% of the assets will exhibit 
poor or very poor performance. It is anticipated that this performance level will be unacceptable to 
most stakeholders.  This analysis assumes that the City’s current level of planned expenditures 
remains consistent over the next 25 years.  
 
Figure 5: Performance Distribution of Enterprise Assets in the Budget Scenario 

 
 
 
3.5.2 Target Scenario 
The target scenario is used to generate a list of infrastructure expenditure needs to achieve the target 
levels of service that have been established for each asset class.  The target scenario is designed to 
maintain a target proportion of assets in each asset class in excellent, good, fair, poor or very poor 
performance.  
 
Target levels of service have been established with collaboration from asset class SMEs and through 
this process, it is estimated that the additional average annual capital expenditure required for the 
target scenario for tax funded assets is $17 million. Applying an increase of $17 million provides $35 
million annually for tax base funded asset classes and results in the aggregate performance for tax 
base funded asset classes summarized in Figure 6. Analysis suggests this level of funding would 
result in a proportion of assets in each performance category that is anticipated to be acceptable to 
most stakeholders. 
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Figure 6: Performance Distribution of Tax Base Assets in Target Scenario 

 
 
Target levels of service for enterprise funded assets have also been established with collaboration 
from asset class SMEs. Through this process, it is estimated that the average annual capital 
expenditure increase required for the enterprise funded asset target scenario $8 million. Applying an 
increase of $8 million will provide $18 million annually for enterprise asset and results in the 
aggregate performance for all asset classes summarized in Figure 7. Analysis suggests this level of 
funding would result in a proportion of assets in each performance category that is anticipated to be 
acceptable to most stakeholders. 
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Figure 7: Performance Distribution of Enterprise Assets in Target Scenario: 

 
 

3.5.3 Scenario Capabilities 
The City’s SMEs and infrastructure professionals are able to generate a range of scenarios for 
individual asset classes.  The individual analysis at the operational and tactical levels can then be 
consolidated to obtain a strategic perspective on the overall suite of assets. The analyses of these 
“what-if” scenarios will be the key to addressing the infrastructure challenges over the coming years 
and can be utilized when the City’s LTFP is updated with each three-year budget process. 
 
Using the Waterloo DSS will position the City to leverage operational level asset management 
processes. This will help prioritize the specific assets requiring renewal activities. In addition, the 
Waterloo DSS will support the evaluation of alternative practices, strategies, or construction 
techniques that will reduce the expenditures that are required to achieve the target performance of the 
assets. This approach will enable the City (over time) to work toward the goal of having sufficient 
resources to help ensure that the services provided by the City’s infrastructure systems can be 
sustained over the long term. 
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4 Financial Strategy 
 
Planning for asset management is an important component within the City of Waterloo’s Long Term 
Financial Plan (LTFP). The LTFP represents a framework of tools for Council and staff to consider 
future financial challenges and opportunities through financial forecasting scenarios, analysis, and 
financial policies and to devise strategies to achieve financial sustainability. A LTFP is the process of 
projecting revenues and expenditures over a long-term period, using assumptions relevant to the 
municipality. In essence, long-term financial planning is the process of aligning financial capacity with 
long-term service objectives and the City’s strategic plans. 
 
The development and maintenance of a LTFP is complex and contains many inter-related decision 
making factors. With each update to the LTFP, the data and information will be refined to reflect the 
financial environment faced by the City at the time and projected for the future. The City’s second 
LTFP was received by Council on December 9, 2019 via CORP2019-075. The recent update included 
items proposed within the 2020-2022 budget and other applicable financial updates that have 
occurred since April 2018. There were numerous items reviewed and considered throughout the 
process which included: 
 

• The City’s financial environment, including factors that have influenced present financial 
performance and position; 

• The City’s financial procedures and policies, which help guide the City’s financial 
management as well as recommended changes to key financial policies; 

• The City’s key assumptions for revenues, operating expenses, capital investment, and 
reserve and reserve fund contributions and withdrawals; 

• The City’s current estimated annual infrastructure funding gap; and 
• Updates to the AMP with improved information on asset performance and addition of more 

asset inventory information to the plan. 
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The LTFP incorporates the funding required for each of the City of Waterloo’s assets. A capital asset 
is an item with physical substance, with a useful economic life extending beyond one year. Ongoing 
general maintenance (painting, mechanical maintenance, replacement of existing parts) of an asset is 
not considered to be a capital item unless it increases the value of an asset or is a betterment. A 
betterment is a cost incurred to enhance the service potential of a capital asset by either increasing 
productivity or service capacity and results in an extension of the life of an asset. 
 
Infrastructure funding approved through the 2020-2022 budget on February 10, 2020 included 
increases to preventative maintenance funding (operating budget) and increases in capital 
maintenance / rehabilitation (operating and capital budget). The 2020-2022 budget also included 
measured increases in infrastructure reinvestment, funded through tax increases above inflation and 
through a portion of Waterloo North Hydro Dividend revenue being directed to the Capital 
Infrastructure Reinvestment Reserve Fund (CIRRF).  
 
In addition, an increase in staff resources to implement additional capital reinvestment activities was 
approved as part of the 2020-2022 budget. These resources included asset management and 
procurement staff. Additional resources included in the LTFP for 2023 and beyond include, but are not 
limited to project management, asset management, operational, finance and information technology. 
Council’s decision to increase or decrease funding for asset treatment activities as part of the City’s 
budget process will influence the predicted asset performance and the estimated annual funding gap. 
These items will also be influenced by staff efforts to consistently improve the data quality and 
quantity. 
 
 

4.1 Current Funding Sources 
The LTFP uses traditional sources of funding such as property tax, user fees, reserves and debt as 
well as committed funding from Federal Gas Tax (GTR) formula-based funding. No further grant 
funding has been considered; as the City requires a firm commitment on the funding before it can be 
incorporated into the LTFP. 
 
The 2020-2022 Approved Capital Budget and 2023-2029 Capital Forecast contains a detailed listing 
of each capital project planned for implementation over the 2020-2022 timeframe. Capital project 
sheets supporting the capital budget identify the appropriate funding sources for each project. For tax 
supported assets, projects have the ability to access more than one reserve such as the Capital 
Infrastructure Reinvestment Reserve Fund (CIRRF) and Gas Tax Reserve (GTR). The City’s 15 asset 
classes and the potential reserve and reserve funds are identified in Table 6. 
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Table 6: Aligning Asset Classes to Appropriate Reserve Funds 

Asset Class Reserve and Reserve Funds* 
Sanitary Collection Sewer (SEWCAP) 
Water Distribution Water (WATCAP) 

Stormwater Stormwater (SWM) 
Parking Parking (PKG) 

Fleet Equipment Reserve (ER) 
Cemeteries Cemeteries (CEM) 

Transportation 
Facilities 

Parks 
Forestry 

Fire 
Information Technology 

Land 

Capital Infrastructure Reinvestment Reserve Fund (CIRRF) 
Gas Tax Reserve (GTR) 

Bridges Capital Infrastructure Reinvestment Reserve Fund (CIRRF) 
Stormwater (SWM) 

Public Art Public Art Reserve (ART) 
*Rehabilitation funding from Development Charges (DC) and the Parkland Dedication Reserve Fund (PUB) are incorporated 
as applicable. 

 

4.2 Financing Opportunities 
Integrating asset management with financial planning is as equally important as the integration with 
engineering.  Both are important when considering the value of infrastructure and the reliance on the 
assets to deliver services to the community. The efforts to integrate asset management and financial 
planning include utilizing the Waterloo DSS to help determine the optimal allocation of available 
treatment funding provided through reserves, the development of a lifecycle costing methodology and 
the inclusion of asset specific data within capital project sheets used for the budget process.  All of 
these activities improve the link between financial planning and asset management by allowing for 
data-driven decisions. 
 
4.2.1 Capital Infrastructure Reinvestment Reserve Fund (CIRRF) 
A reserve fund was established in 2008 to fund the rehabilitation or replacement of tax base 
infrastructure assets. On February 10, 2020, Council was forward thinking and approved additional 
infrastructure funding for CIRRF. The additional infrastructure reinvestment funding was comprised of 
two components; through tax increases above inflation and through a portion of Waterloo North Hydro 
Dividend revenue being directed to the Capital Infrastructure Reinvestment Reserve Fund (CIRRF). 
This represents one of the best opportunities to fund the additional rehabilitation and replacement of 
City assets and provides a direct line of sight from the taxes that residents pay to the 
services/infrastructure that they fund. 
 
  



36 | P a g e  
 

4.2.2 Debt 
In the appropriate circumstances, debt can be a useful financial planning tool.  It can be used to 
advance a project that could not otherwise be accommodated until later in the capital budget, it can be 
used to smooth the impact of a large dollar value project over a number of years that would otherwise 
immediately draw down a City reserve, or it can be used to expand an existing capital program, with 
the cost to be recovered through taxes or through user rates over time. 
 
The City has a debt policy in place, FC-009 Debt Management Policy, to ensure that the City plans for 
and uses debt appropriately. The policy requires that the City’s debt charges stay within the provincial 
limit, and that we do not fund greater than 30% of a project from debt, with the exception of debt fully 
recoverable through enterprise user rates or development charges. 
 
For the purposes of the 2020-2022 Approved Capital Budget and 2023-2029 Capital Forecast, 
interest rates were estimated to be at 2.34% based on current interest rates available to the City. The 
Municipal Act allows municipalities to issue debentures with a maximum term of 40 years however the 
term of the debenture cannot exceed the life of project for which it is used. Notwithstanding, the City’s 
debt policy limits debenture amortization to a 10 year period. 
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Tax-based Debt: 
The Debt Management Policy also requires that the City’s net debt charges (the principle and interest 
payments on debt less the amount recovered from user fees such as development charges and utility 
rates) do not exceed the budgeted annual contributions to the Capital Reserve Fund (CRF) and the 
Capital Infrastructure Reinvestment Reserve Fund (CIRRF).  This policy serves to ensure that debt 
charges are paid through the operating budget without impacting operational program costs. 

User Rate-based Debt: 
Enterprise and development charge based debt is exempt from the Debt Management Policy, as 
these forms of debt are recovered through user rates and do not impact the tax base.  The capacity to 
support enterprise or development charge based debt must be considered in the development of the 
enterprise models (and associated background studies) and ultimately incorporated when establishing 
the annual user rates. 
 

4.2.3 Grants 
Both the Ontario and Federal governments have established substantial programs to fund the 
rehabilitation or replacement of municipal infrastructure.  There are grants awarded through a 
competitive/application process and grants that are transferred to the City through formula-based 
programs (e.g. Federal Gas Tax). Grants awarded through a competitive/application process are 
incorporated into the AMP as the grants are approved and the assets are treated.  Grants transferred 
to the City through formula-based programs are incorporated within the AMP as they are included in 
the capital budget as an on-going funding source. Increases or decreases to formula-based funding 
programs will change the City’s annual infrastructure funding gap as the adjusted funding is 
incorporated into the capital budget. 
 
Over the 2012 – 2020 timeframe, the City of Waterloo received over $12 million from application 
grants and $39.9 million from funding transfer grants. The City will continue to pursue grant 
opportunities to fund the priority infrastructure replacement/rehabilitation projects in the City of 
Waterloo. 
 

4.2.4 User fees / rate model 
The City has operated several divisions/sections under a ‘User Fee/Rate Model’ for many years. The 
intention of this model is to operate under the principles of a full cost recovery operation. If the user 
fees were set at full cost recovery, there would be no tax base impact however this is not always 
possible due to other factors.  
 
Tax Base Operations: 
For tax base operations, user fees are applied based on the principle of full cost recovery to the extent 
possible for services residents choose to participate in. Examples include user fees for community 
space rentals in facilities, and sport field rental fees. While the user fees are based on full cost 
recovery principles, the fees are monitored and compared against the market and neighbouring 
municipalities.  Other factors include market condition, community benefit/need and as such generally 
cannot be set at full cost recovery and require some level of tax base support. 
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Rate Base Operations: 
The rate based budget philosophy results in the development of realistic and adequate resource 
alignment to meet the Council approved level of service within a specific division; and an associated 
user fee is generally applied as the revenue source. Once adopted, within the parameters of Council 
policy guidelines, these divisions operate with anticipated revenues and expenditures and balance 
minor annual fluctuations through the use of a reserve fund. Of significant value to this concept is the 
ability for the division to plan on a 10-year cycle; while at the same time allowing latitude for 
addressing unexpected changes to operations or council direction. 
 
Successful working divisional/section examples of the “Rate Model” in the City currently include the 
City Utilities division (water, sanitary and stormwater), Parking (section within the Economic 
Development division) and Rental Housing (section within the Municipal Enforcement Services 
division). 
 
 
4.2.5 Re-utilization of Existing City Assets 
The City owns a variety of assets that will reach the end of their useful life or are no longer needed by 
the organization. Most assets will be rehabilitated or replaced upon reaching the end of their useful life 
however in some instances, the assets (e.g. vacant land) may be deemed surplus and sold with the 
proceeds then being potentially available to use for the treatment of other City assets. 
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4.3 Infrastructure Funding 
The capital budget contains the most significant portion of funding allocated for both tax base and rate 
funded infrastructure systems, with the balance provided through the operating budget.  The 2020-
2022 Approved Capital Budget and 2023-2029 Capital Forecast allocates approximately $655 million 
in funding for various types of capital projects, as identified in Figure 8. 
 
Figure 8: Estimated Distribution of 2020-2029 Capital Expenditures 

 
*Note: Values are estimated based on the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. 
 
The City also spends money on infrastructure through its annual operating budget. Table 7 provides a 
summary of the planned expenditures in the 2020-2022 operating budget. Approximately 4% of the 
operating budget is considered to be directly related to maintaining infrastructure assets.  In some 
asset classes there are also expenditures in the operating budget that are used to renew existing 
assets, such as the $576,000 in the Transportation divisions operating budget which is spent on road 
resurfacing activities (e.g. shave & pave or resurfacing) each year. 
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Table 7: Distribution of the 2020 Operating Budget by Asset Class (000's) 

Asset Class Expenditures 
that Renew 

Existing 
Assets 

Hydro, 
Natural Gas 
and Water 

Expenditures 
to Operate and 

Maintain 
Assets 

Total* 

Transportation 1,398 0 2,606 4,006 
Facilities 1,686 3,730 2,125 7,541 

Parks 873 0 2,630 3,503 
Forestry 535 0 147 682 

Fire 242 0 569 811 
Information Technology 0 0 2,179 2,179 

Fleet 25 0 61 86 
Bridges 19 0 0 19 

Public Art 0 0 0 0 
Total Tax Base Funding 4,778 3,730 10,319 18,827 

Water Distribution 1,351 0 1,642 2,993 
Sanitary Collection 1,454 94 381 1,929 

Stormwater 670 0 831 1,501 
Parking 35 104 717 856 

Cemeteries 68 74 780 922 
Total Enterprise Funding 3,578 272 4,351 8,201 

Non-infrastructure Expenditures^    156,859 
Library Expenditures    5,732 

Regional Expenditures    1,185 
Total City of Waterloo Funding 8,356 4,002 14,670 190,804 

*Note: Values may not add exactly due to rounding. 
^Note: Non-infrastructure expenses include but are not limited to salaries, insurance, recreation program expense, wastewater treatment 
and transfers to capital reserves. 

 

4.4 Infrastructure Gap 
Through the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast the City is planning 
to invest more than $324 million for the treatment of city owned assets over the next 10 years. Based 
on the analysis completed for this AMP, it has been determined that this amount is insufficient to 
maintain existing levels of services.  Financial constraints have resulted in the City of Waterloo 
identifying infrastructure projects that cannot be implemented during the 2020-2029 period. As noted 
earlier, the estimated annual infrastructure funding gap is $25 million of which $17 million is for tax 
funded assets and $8 million for enterprise assets. The gap accumulated over many years will 
similarly need to be improved over time and through the 2020-2022 budget process and the LTFP, 
Council has put a plan in place to begin narrowing the infrastructure gap. While the plan has been 
approved, the infrastructure gap may increase due to increasing construction costs, continued 
deterioration and the asset inventories being updated to reflect assets that were excluded (e.g. 
streetlights, Library). 
 
Additional infrastructure expenditures are required to achieve a level of service that is anticipated to 
be acceptable to most stakeholders. The required expenditures have been established based on an 
analysis of the most granular asset data available in the City combined with operational level decision 
making strategies about when and how each different type of asset is renewed.  Table 8 identifies the 
additional annual contributions needed to fund the target scenario for each asset class and will be 
used to inform the updates to the City’s LTFP. 
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Table 8: Infrastructure Funding Gap (000’s) 

Asset Class Average 
Annual 

Funding 

Annual Funding 
Needed to Meet 

Target 
Performance 

Average Annual 
Funding Gap* 

Transportation $6,300 $20,000 $13,700 
Facilities $3,400 $4,600 $1,200 

Parks $1,400 $2,900 $1,500 
Forestry $300 $200 ($100) 

Fire $500 $800 $300 
Information Technology $1,300 $1,600 $300 

Fleet $2,800 $2,600 ($200) 
Bridges^ $900 $1,100 $200 

Total Tax Base Funding Gap $16,900 $33,800 $16,900 
Water Distribution $3,500 $4,500 $1,000 

Sanitary Collection $2,500 $4,200 $1,700 
Stormwater $2,800 $7,600 $4,800 

Bridges^ $900 $1,100 $200 
Parking $200 $500 $300 

Cemeteries $100 $100 $0 
Total Enterprise Funding Gap $10,000 $18,000 $8,000 

Total City of Waterloo Funding Gap $26,900 $51,800 $24,900 
^The Bridge asset class has a total infrastructure gap of $400,000 and is jointly owned by the Tax Base and by Stormwater.  
*Note: The average annual funding for Fire and Fleet exceed the estimated annual funding need. This is anticipated to change as the data 
maturity changes. 
 
The current funding levels have resulted in almost 40% of tax base assets and just over 20% of 
enterprise assets exhibiting poor or very poor performance as identified in Figure 4 and Figure 5, 
respectively. Based on the asset inventory, current performance and deterioration rates and the 
funding included in the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast, it is 
estimated that in 25 years the performance of City assets will decline. Specifically, it is projected that 
the proportion of tax base assets exhibiting poor or very poor performance profiles will increase from 
40% to 60%. Furthermore, the proportion of assets with very poor performance profiles is projected to 
increase from 14% in 2020 to 48% by 2043, an increase of almost four times over the 25-year 
timeframe.  Enterprise assets are also projected to decline over the 25-year timeframe, increasing 
from just over 20% of assets with a poor or very performance profile to 50%.  The proportion of 
enterprise assets with a very poor performance profile is projected to more than double, increasing 
from 10% in 2020 to 26% by 2043.  
 
An important aspect of the LTFP received by Council on December 9, 2019 was the inclusion of 
measures for increases to infrastructure funding.  Council approved increased infrastructure funding 
achieving 12.6% of the target level as part of the 2020-2022 budget for tax base assets, as identified 
in Table 9.  The additional annual infrastructure funding approved through the 2020-2022 budget 
process is projected to close the annual infrastructure funding gap by an equivalent amount over the 
25 year timeframe.  This momentum will need to be continued as part of future budget cycles until the 
target infrastructure funding level is reached.  
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Table 9: Additional Infrastructure Funding Achieved - Tax Base Assets (000’s) 

Increased Infrastructure Funding Approved 
2020-2022 

Future^ 
2023-2026 

Future^ 
2027-2030 

Future^ 
2031-2045 

Taxes above Inflation 1,968 5,167 5,827 3,310 
Waterloo North Hydro Dividend 375 0 0 0 

Allocation of Expiring RIM Park Debt 
(50%) 

0 0 0 1,825 

Increase before Allocation to Support 
Staff Resources 

2,343 5,167 5,827 5,135 

Allocation to Support Staff Resources 203 458 479 332 

Net Annual Infrastructure Funding 
Increase 

2,140* 4,709 5,348 4,803 

Cumulative Infrastructure Funding 
Increase  

2,140 6,849 12,197 17,000 

Infrastructure Funding Gap - % 
Additional Funding Achieved 

12.6% 40.3% 71.7% 100% 

*Council approved additional infrastructure funding as part of the 2020-2022 budget process phasing up to $2,140 by 2022. 
^Future proposed infrastructure funding increases will continue to be part of future budget cycles for Council’s approval as identified in the 
2019 Long Term Financial Plan Update report CORP2019-075. 

 
To understand the magnitude of the additional annual contributions required to fund the target 
scenario, in the City of Waterloo, a 1% increase in the property tax levy generates approximately 
$790,000 in additional revenue (based on 2020 final levy).  Therefore, the additional contributions to 
CIRRF necessary to close the annual infrastructure funding gap represent an increase to property 
taxes of approximately 20% - 25% above and beyond other increases for inflation.  
 
It is important to recognize that while additional revenue into the reserve funds is required, addressing 
the infrastructure challenges in the City of Waterloo is about more than collecting additional revenue.  
The continuous updating or operationalizing of asset management processes are equally, if not more, 
important to help: 
 

• Prioritize the assets that are renewed 
• Reduce the required expenditures to achieve the performance objectives of the infrastructure 

systems 
• Understand where levels of service may be reduced and result in lower infrastructure 

expenditure needs 
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5 Tactical and Operational Practice 
 
In order to realize strategic asset management objectives, it is necessary to apply appropriate tactical 
and operational practices. These require employing detailed knowledge of the following: 
  

• What do we own and what is it worth? 
• Treatment Strategies 
• Current Performance and Projected Impact on Budgeted Capital Expenditures 
• Target Performance and Required Expenditures 
• Lifecycle Management Activities 
• Levels of service 
• Demand Management Plan 
• Allocation of Infrastructure Funding 
• Risk 

 
The following sections explain the details of the above items that are applicable to every asset class. 
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5.1 Tactical and Operational Details 
5.1.1 What do we own and what is it worth? 
Before determining the worth of an asset, it is important to note that the question applies to the entire 
asset class rather than a component of it.  
 
For example, a sanitary section pipe, depending on the community’s geographical location, may be 
worth $500-$700 per metre.  However, a section by itself, not connected to other sections (i.e. the 
network), is not serving a purpose to the community, and therefore cannot be considered an asset.  
Once connected to other pipes it becomes part of an asset class typically referred to as the “sanitary 
collection network.”   Its replacement worth is typically determined by multiplying its length by the unit 
cost. As per municipalities’ purchasing bylaws that ensure procurement decisions are fair, open, 
transparent and non-discriminatory, the current year’s unit cost is based on pricing received from 
contractors in a competitive bidding environment.  Subsequently, the asset class’ worth can fluctuate 
from year to year, depending on various market forces.  While replacement value is dependent on 
market forces, its treatment cost of individual sections ranges from $500-$700 per metre treated (i.e. 
pipe replacement).  The median rate of annual treatment for sanitary networks as a portion of their 
entire length is 0.48% across Canada; this demonstrates the theoretical significance of the asset’s 
worth compared to its treatment cost. 
 
Please refer to corresponding sections in Appendix B: Core Assets and Appendix C: Non-Core 
Assets for quantity and replacement value information of each asset class. 
 
 

 

  



45 | P a g e  
 

5.1.2 Allocation of Infrastructure Funding 
As noted earlier, the capital budget contains the most significant portion of funding allocated for both 
tax base and rate funded infrastructure systems, with the balance provided through the operating 
budget.  The 2020-2022 Approved Capital Budget and 2023-2029 Capital Forecast allocates funding 
for numerous capital projects, based on the following categorizations: 
 

• Replacing Assets. Replacing Assets indicates that existing assets are being “replaced.” 
However, at the SME level, the actual treatment may include maintenance, rehabilitation, or 
replacement/reconstruction.  For example, a roof replacement is actually a rehabilitative 
treatment when considering the entire facility, since the facility as a whole is not replaced. 

• Combination of New/Replacement of Assets. This category indicates a mix of treating existing 
assets and adding new assets.  An example would be the reconstruction of a two lane road 
into a four lane road; the additional two lanes are new. 

• New Assets. New Assets indicates construction or procurement of infrastructure assets in 
locations where there were previously none.   

• Decommissioning Assets. Decommissioning Assets is a relatively rare category, as municipal 
assets are necessary for a community’s socioeconomic wellness, especially in growing 
communities. 

 
The above categories have been assigned to every capital project, which allows the opportunity to 
illustrate how the funding is allocated for each asset class.  Figure 9 provides an example of how the 
information is shown for each asset class. 
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Figure 9: Sample of the 2020-2029 Capital Funding Distribution for an Asset Class 

 
 

A broader explanation of the range of terminology and context used to refer to treatments of 
infrastructure has been provided in section 5.1.3.  
 
Please refer to the corresponding sections in Appendix B: Core Assets and Appendix C: Non-Core 
Assets  for the infrastructure allocation funding per asset class. 
 
5.1.3 Rehabilitation or Replacement Strategies 
In terms of infrastructure improvement activities, there a number of terms that appear to be used 
interchangeably in the industry. These include, but are not limited to: 

• Maintenance 
• Betterment 
• Renewal 
• Treatment 
• Rehabilitation 
• Reconstruction 
• Replacement 
• Lifecycle management activity 
• Extension of service or economic life 
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The three dominant activities used by SMEs for improvement are maintenance, rehabilitation, and 
reconstruction.  With respect to mechanical assets, such as fleet and equipment, “rehabilitation” is 
typically replaced by “repair” and “reconstruction” is typically replaced by “replacement.” 
 
Municipalities have been executing infrastructure maintenance, rehabilitation, and reconstruction 
strategies for decades.  Corresponding decisions are usually based on the availability of potential 
treatments for each of the categories, whether in-house or contracted out.  For example, the optimal 
treatment according to an engineering and/or academic point of view may be crack sealing of a 
certain road section, due to its current performance. However, if in reality market suppliers cannot 
provide this service as a sustainable business practice (i.e. at a reasonable cost), then it cannot 
objectively be considered the optimal treatment.  In that case, a public works manager may choose a 
selective resurfacing treatment as the most cost-effective treatment, although it is theoretically more 
expensive than crack sealing 
 
AMPs are “a snap shot in time” and cannot reliably prescribe specific treatments (within one of the 
main treatment categories mentioned above) for assets at explicit costs in the future.  Such 
projections are not scientifically feasible and do not take into account other factors such as political 
influences or nearby development. As a result, AMPs are constrained to describing the local treatment 
options available and projecting their average cost and split between the three categories.  However, 
it is the SME’s responsibility to professionally manage the assets and decide on the most appropriate 
treatment with the highest cost/benefit ratio at the time the specific project moves forward.  In the 
above example, both crack sealing and selective resurfacing are typically considered maintenance 
treatments in road construction terminology.  For this reason, it is scientifically feasible to forecast 
future expenditure at the level of the aggregate treatment categories of maintenance, rehabilitation, 
and reconstruction, but not at the level of single specific treatments available within each of the 
categories.  These are project specific decisions for which there is typically sufficient information only 
one to three years out (at most) from the planned year of project execution. 
 
In the municipal context, civil engineered assets (e.g. roads, water collection pipes, trails) are 
constructed as unique projects, while mechanical assets generally require informed purchase of 
manufactured assets (e.g. fleet, heating, ventilation and air conditioning (HVAC) units). For example, 
identical vehicles from a single manufacturer can serve many municipalities across the globe.  
However, roads, trails, parks, facilities etc., have to be designed for the unique circumstances of each 
community and the unique project location within that community.  This results in a number of 
possibilities for the project’s dimensions, materials to be used, designer skill set requirements, 
constructor skill set requirements, duration, impact on surrounding environment, etc.  The unique 
aspects of each project are considered by municipal SMEs in determining the optimal specific 
treatment for the specific asset(s).  However, this can only be done close to the time the general 
maintenance, rehabilitation, or reconstruction treatment was forecasted in the AMP. 
 
Please refer to the corresponding sections in Appendix B: Core Assets and Appendix C: Non-Core 
Assets  for the treatment strategy options for each asset class. 
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5.1.4 Lifecycle Management Activities 
As described in section 5.1.3, the three main categories of lifecycle management activities are 
maintenance, rehabilitation, and reconstruction. Formal asset management practices were introduced 
to management of public infrastructure in the late 2000s, thereby providing sufficient time for trial and 
error of its application, and subsequent study of required improvements.  According to the latest 
research from the University of Waterloo, the following elements are required in order to apply asset 
management practice properly to lifecycle management activities for public infrastructure: 
 

• Understanding that lifecycle management activity thinking for mechanical engineered assets 
cannot be applied to civil engineered assets. 

• Understanding that typical Tangible Capital Asset Valuation or Amortization cannot be used 
for planning lifecycle management activities for civil engineered assets. 

 
Mechanical engineered assets include fleet, HVAC, pumps, and mechanized equipment.  They 
represent a minority of a typical municipal asset portfolio’s value; the majority of all other assets are 
typically civil assets. 
 
Unlike civil assets, mechanical engineered assets are tested under typical working conditions before 
being introduced to market and available for purchase. Manufacturers are able to develop a relatively 
reliable schedule of treatments (i.e. preventive and reactive maintenance, repair, and replacement) for 
mechanical assets.  In addition, manufacturers are able to develop treatments of varying magnitude, 
such that a specific desired Level of Service can be achieved.  For example, when a snowplow is in 
need of treatment, SMEs will apply maintenance, repair, or replacement of its parts or as a whole in 
response to the assessed wear and tear to ensure the desired Level of Service is provided. In this 
case, the desired Level of Service is the length of time that the snowplow remains in service after 
treatment.  Forecasting future asset performance and corresponding expenditure according to 
prescribed or scheduled lifecycle management activities is relatively reliable, with exceptions, for 
mechanical engineered assets. 
 
Over the past decade, the majority of literature attempting to help municipalities implement asset 
management assumed that the same approach of scheduled lifecycle management activities can be 
applied to civil assets.  Unfortunately, this is not the case, as these assets are planned, designed, and 
constructed for very specific and unique circumstances applicable to each community and project.  
Whereas mechanical lifecycle management activity thinking is primarily concerned with the number of 
kilometers on a vehicle, or the number of operating hours on equipment, regardless of which 
community the asset is being used in, civil lifecycle management activity thinking is concerned with 
the unique circumstances of the community and location the particular asset is serving.  Therefore, 
asset management for civil engineered assets cannot be practiced through a prescribed, scheduled 
set of lifecycle management activities. The approach needs to be constant asset management 
analysis of the pressures/stresses/consumption the community is exerting on its infrastructure (please 
refer to sections 5.1.1 and 5.1.5.2 for details of such analysis).  The prescribed, scheduled lifecycle 
management activities for mechanical assets simply do not account for the vast majority of unique 
factors impacting lifecycle management activities for civil assets.  These include an equal mix of 
Standard Established Performance Measures (SEPMs) and Corporate Decision Factors. Table 10 
and Table 11 list and provide examples of each, respectively. 
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Table 10: Standard (non-age based) SEPMs2 

 
 
 

Table 11: Corporate Decision Factors - Not Accounted for by SEPMs3 

 
 
 

                                                
 
2 Posavljak M, Tighe SL, Larson N and Rapp C, “A different kind of partnership: an infrastructure performance stock 
exchange”, Infrastructure Asset Management, https://doi.org/10.1680/jinam.18.0039, page 4 
3 Posavljak M, Tighe SL, Larson N and Rapp C, “A different kind of partnership: an infrastructure performance stock 
exchange”, Infrastructure Asset Management, https://doi.org/10.1680/jinam.18.0039, page 4 

https://doi.org/10.1680/jinam.18.0039
https://doi.org/10.1680/jinam.18.0039
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Due to the uniqueness of each community; the Budget (5.1.5.1) and Target Performance (5.1.5.2) 
projections account for all of the factors in the above tables.  Then, in any scenario, lifecycle 
management activities are tailored to the City’s civil engineered assets. Specifically, timing and type of 
treatment can be applied to individual assets lifecycles, which collectively contribute to the overall 
condition/performance of the asset class in serving the community.  Section 5.1.3 identifies why 
forecasting more specific categories of treatment, other than maintenance, rehabilitation, or 
replacement for lifecycle management activities is inadequate. Similarly, section 5.1.1 recognizes the 
reasons why individual infrastructure components (e.g. a pipe section) cannot technically be 
considered assets unless they are connected to the larger asset class and providing value to the 
community. 
 
Please refer to the corresponding sections in Appendix B: Core Assets and Appendix C: Non-Core 
Assets  for lifecycle management activities available per asset class. 
 
5.1.5 Levels of Service 
The term “Levels of Service” migrated to public infrastructure management from sectors incurring 
expenditures related to person-to-person services, rather than consumer goods.  The majority of 
expenditure related to public infrastructure management is concentrated on providing the end user 
(i.e. public) with a physical product (i.e. infrastructure).  As such, the Levels of Service provided by 
public infrastructure is directly proportional to the performance of that infrastructure. 

 
The Budget Scenario and Target Scenario performance graphs in sections 5.1.5.1and 5.1.5.2 quantify 
and illustrate the Levels of Service provided by an asset class to the public.  As explained in section 
5.1.5.1, individual assets (e.g. pavement sections, pipe section, etc.) cannot serve the public unless 
they are connected to other individual assets, where they together make up an asset class which 
serves the public. From an SME, engineering, and academic point of view, this is the primary and 
objective Level of Service quantification for public infrastructure.  As such, according to the latest 
asset management research at the University of Waterloo, it is the only perspective within asset 
management practice that answers the question “What Level of Service (i.e. infrastructure 
performance) is the public receiving for the expended funds?” 
 
Please refer to the corresponding sections in Appendix B: Core Assets and Appendix C: Non-Core 
Assets  for Levels of Service (i.e. performance) provided by each asset class. 
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5.1.5.1 Current Performance and Projected Impact of Budgeted Capital Expenditures 
The degree to which an asset is able to fulfill its intended purpose is the performance level at which it 
performs.  When discussing asset performance, it is important to note that the term “asset class” or 
“asset group” is typically used interchangeably with “asset.”  At the most granular level of an asset 
class inventory are the individual assets making up that class. Individual assets cannot fulfill their 
intended purpose unless they are connected to other individual assets in the physical environment.  
For example, a road section which is not connected to the rest of the road network (i.e. the Roads 
asset class) has no value to the community and is therefore not an asset. Similarly, a pipe which is 
not connected to the rest of the sanitary collection network (i.e. the Sanitary asset class) has no value 
to the community and is therefore not an asset, and so on.  It is therefore only when the individual 
assets are arranged together to create a network that they realize their full potential of being an asset 
to the community.  This realization manifests itself in the form of an asset class, and then typically the 
“class” part is dropped for communication convenience. 
 
Subsequently, when looking at asset performance, it is important to always forecast at the asset class 
level, as it is at this level that the community is served.  Even when an administration is not projected 
to spend funds on individual assets for decades, by being a part of their respective asset classes, 
their performance is still serving the community. 

 
The same logic applies to naturally “disconnected” individual assets. For example, a city of 100,000+ 
residents cannot be served adequately with one park or one recreational facility; a group of facilities 
making up an asset class is necessary. 
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The following are the general steps in determining current asset (class) performance: 
 

A1. Analyze past (previous years) and current (current year and planned work) asset 
performance and spending information 

A2. Fill in information gaps with professional knowledge/assumptions 
A3. Analyze past and current inspection information (note: in its absence, information from A1. 

is a proxy for this information) 
A4. Derive modelling parameters: current performance, deterioration rate, treatment trigger 

value, replacement value, and average cost 
A5. Forecast current performance by deteriorating asset performance from its last year of 

treatment to current year 
A6. Apply performance value ranges for very poor, poor, fair, good, and excellent performance 

categories 
A7. Create asset class graph of current performance distribution (e.g. 5% very poor, 15% poor, 

20% fair, 30% good, 30 % excellent) weighted according to replacement cost of each 
individual item with the asset class 

 
Note: Steps A1 to A5 are performed on individual assets at the most granular level of asset 

inventory, Step A7 is the aggregation of individual assets’ performances to create the 
overall performance of the asset class. 

 
To show the projected impact of the budgeted capital expenditures: 
 

B1. Resulting information from steps A1-A8 is loaded into the Waterloo DSS 
B2. Capital project sheet information is cross-referenced to specific assets at the most granular 

level of the asset inventory within the Waterloo DSS 
B3. Annual funding limits are set as per the annual capital budget total expenditures 
B4. The Waterloo DSS runs a “Budget Scenario” by forecasting asset class annual performance 

distribution for the next 25 years, resulting in a graph similar to Figure 10. 
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Figure 10: Sample Budget Scenario – Asset Class Performance Graph 

 
 
It is important to be aware that future forecasts are scientifically reliable only at the aggregate level of 
expenditure.  Specifically, how much in a particular year is forecast to be spent in total will then drive 
the corresponding annual performance of the asset class (i.e. the distribution of assets in very poor, 
poor, fair, good, and excellent performance categories). SME’s adjustments to actual treatment costs 
and selections regarding the individual assets to be treated within the one to three year outlook are 
always necessary, for reasons discussed in previous sections.  However, these adjustments will not 
upset the aggregate forecast.  
 
5.1.5.2 Target Performance and Required Expenditures 
In order to understand the complete context of the Target Performance discussion, the reader should 
review the previous section (Current and Budget Performance). 
 
Once a Budget Scenario has been run in the Waterloo DSS, it is reviewed by the SMEs and fine 
tuning is performed as necessary.  Should the Budget Scenario’s 25-year forecast show significant 
portions of the asset class exhibiting poor and very poor performance, a Target Scenario is then run in 
the Waterloo DSS by increasing the available funding. It is recommended that a Target Scenario 
distribution still illustrate poor and very poor categories. In the Target Scenario, unlimited funding is 
assumed to be available and is redistributed accordingly across the 25-year span to mimic typical 
cash flow patterns, rather than significant fluctuations. Figure 10 and Figure 11 show examples of 
Budget and Target Scenarios for comparative purposes. 
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Figure 11: Sample Target Scenario – Asset Class Performance Graph 
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5.1.5.3 Ontario Regulation 588/17 
The Province of Ontario recognized the importance of asset management planning when Ontario 
Regulation 588/17: Asset Management Planning for Municipal Infrastructure (O. Reg. 588/17) was 
enacted on January 1, 2018. O. Reg. 588/17 outlines guidelines and expectations for the application 
of asset management principles for municipalities. In O. Reg. 588/17, the Province introduced specific 
metrics of interest (from a provincial point of view) that are to be reported for core assets.  
Municipalities are responsible for introducing and reporting on metrics for non-core assets. Appendix 
B: Core Assets and Appendix C: Non-Core Assets contain the metrics required under O. Reg. 
588/17 and where applicable, metrics established by the City. 
 
5.1.6 Demand Management Plan 
An important function of the City’s Asset Management Section is to help the organization at all levels 
visualize the projected performance of the City’s infrastructure, from various angles of interest for an 
asset class.  Increasing demand on infrastructure is a theme that affects all asset classes. Examples 
of demand drivers are included in Table 12 below 
 
Table 12: Sample Demand Drivers 

Demand Driver Present Position Projection Impact on 
Services 

Demand 
Management Plan 

Climate Change The 2019 Corporate 
Climate Adaptation 
Plan identifies actions 
to help the city adapt 
our assets, 
operations and 
services to address 
the impacts of climate 
change. 

More freeze/thaw 
winter events are 
anticipated as are 
more extreme 
summer 
temperatures. 

Additional stress on 
road surface & 
underground 
infrastructure 
resulting in the 
potential for more 
repairs. 
 

Monitor and adapt as 
per 
recommendations 
identified in the 
Climate Adaptation 
Plan. 

Autonomous 
Vehicles 

Autonomous vehicles 
are in the infancy 
stage and the City is 
considering potential 
impacts. 

Users of road 
infrastructure will 
require that the 
City anticipates 
and responds to 
the needs of 
autonomous 
vehicles. 

Additional 
technological 
advancements may 
be required in 
traffic signals 
and/or streetlights 
to transmit GPS 
information. 
Potential need for 
additional roadway 
features.  

Monitor and adapt 
rehabilitation 
activities as 
necessary. 

Infill 
Infrastructure 

Requirements 

Infill construction in 
the City’s core is 
occurring along with 
design changes (e.g. 
complete streets) to 
accommodate 
changing 
demographics and 
needs. 

The City has 
limited greenfield 
sites left and 
significant infill 
construction will 
be needed to 
accommodate the 
anticipated 
population 
growth. 
 

Increased demand 
for renewed and 
enhanced 
Transportation 
networks to 
accommodate 
more users. 

Monitor and adapt as 
necessary. 

 

https://www.ontario.ca/laws/regulation/170588
https://www.ontario.ca/laws/regulation/170588
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The Waterloo DSS can be used to perform sensitivity analysis for climate change drivers. For 
example, a graph can be generated to show infrastructure performance, in terms of those portions of 
the network that would be flooded during 10-year, 50-year, and 100-year storm events. For infill 
infrastructure requirements, the Waterloo DSS can be used to project the level of treatments and 
corresponding performance that would be necessary to accommodate different rates of infill 
developments.  

 
In conclusion, demand management planning is another organizational process that can be supported 
by the Waterloo DSS.  
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5.1.7 Risk 
In general, risk (as an organizational phenomena) is any factor that could potentially mitigate the 
organization’s ability to attain its goals.  In the case of municipalities, the overarching goal is to 
provide safe and adequate public infrastructure for the community’s socioeconomic wellness.  
 
Asset management research conducted at the University of Waterloo has identified that the concept 
of the risk related to public infrastructure requires more analysis. The current approach is to transpose 
risk methodologies used for private industries over to public infrastructure. This is difficult, if not 
impossible to do as the private sector is based on a for-profit model, and municipalities are not.  
Typical assets (e.g. machinery) owned by private industries are designed to last for a specific purpose 
and for a certain length of time.  When the asset fails or becomes obsolete in its purpose (e.g. more 
efficient technology becomes available), it is replaced. The majority of public infrastructure (e.g. civil 
engineered) is designed differently, to survive certain one-off events, for example a once in 50 or 75 
years natural disaster (e.g. storm, earthquake, flood, etc.). Public assets are not designed to fail, per 
se, rather their performance (level of service) declines over time to a level unacceptable to most 
stakeholders. 
 
The asset management industry is gradually realizing that private sector framing of risk cannot simply 
be transposed onto the public sector, and prioritization of projects cannot occur under the assumption 
that engineers design infrastructure to fail.  It is our belief that the City of Waterloo is the first 
municipality in the world to minimize actual public infrastructure management risk by being able to 
quantify the performance of its entire infrastructure portfolio through the Waterloo DSS, on an ongoing 
basis. Consequences of failure include under or over spending on infrastructure, which ultimately 
leads to suboptimal socioeconomic wellness of the community.  Subsequently, according to asset 
management academics and professionals, the City is ahead of the curve in understanding and 
managing public infrastructure risk.  
 
In conclusion, the approach to risk concepts and application do not translate between established 
practice in the private sector and the public sector.  This would require the changing of public sector 
logic all the way to and including linking risk to profit.  Since municipalities are governmental, non-
profit organizations, underpinning our society and standard of living, it is the application of risk 
mitigation that requires adjustment to meet municipal purposes.  In collaboration with academic and 
private sector partners, the City has done and continues to do this successfully. 
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6 Conclusion 
 
In order to practice effective asset management as it applies to management of public infrastructure, 
building on top of existing organizational processes (rather than changing them) is necessary.  The 
City has risen to the challenge by putting forth the effort necessary to bridge gaps in asset 
management practices. Through collaboration with academic and private sector partners and based 
on feedback received (see Appendix E for an example), it is our belief that the City of Waterloo is a 
leader in asset management. Our success is due to our efforts to operationalize asset management 
and applying private sector asset management principles to a public sector environment. The industry 
standard and approach has been to change the processes of the public sector in order to fit within the 
private sector’s for-profit templates for lifecycle management activities, levels of service, and risk. 
However, in our experience, the path to success involves changing these preconceived templates 
through scientific research and professional knowledge, so that they are applicable to the public 
sector, without requiring the sector to change its nature. 
 
According to the latest asset management research at the University of Waterloo, the City has set a 
new industry standard for effective (i.e. scientific) asset management practice as it applies to the 
provision of public infrastructure. The key factors leading to this conclusion include, but are not limited 
to, the City’s: 
  

• Level of information transparency prior to embarking on comprehensive asset management 
journey in 2015; 

• Ability to absorb and apply the latest technologies and methods in asset management, as 
well as develop them; 

• Ability to build on top of existing organizational processes; 
• Ability to forecast short, mid, and long term effects of decisions being contemplated today; 

and, 
• Willingness to lead.  

 
According to five years of asset management research at the University of Waterloo, the City of 
Waterloo is the only administration globally that is able to forecast performance of all of its 
infrastructure asset classes consistently and in a standardized manner.  This is comparable to other 
industries such as banking, insurance, and consumer goods. 
 
As is illustrated within this plan, the City of Waterloo is continuing to manage its assets in a 
responsible manner, notwithstanding typical municipal resource constraints and available funding 
sources. Decades of data collection and integrated planning for asset rehabilitation and replacement 
have resulted in systems that are well managed. The City plans to continue this approach with 
ongoing improvements of infrastructure assets and updates to the Waterloo DSS. 
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7 Recommendations 
 
For several years, the City has built momentum in advancing municipal asset management principles 
and practices. It is recommended that the City sustain this momentum along its charted path and 
continue to build on top of existing processes, as outlined in the 2020 AMP. 
 
There are two general categories of activity to focus on: 
 

• Improving efficiency of information flow from staff to the Waterloo DSS by minimizing the 
necessary effort of staff that are already serving existing processes 

• Improving sophistication of infrastructure performance and corresponding expenditure 
forecasts 

 
Both will increase decision making effectiveness with respect to selecting the most appropriate 
infrastructure improvements and their timing. They will also contribute to solving one of the most 
difficult challenges for organizations in general, which is minimizing previously anticipated costs while 
achieving the same anticipated performance.  
 
The City is already working on further advancement of its asset management practice, by ensuring 
current processes are leveraged, rather than changed, in supporting new ones. This approach 
continues to be an essential strategy to success.  
 
Advanced asset management practice is an equal partnership between SMEs (operation and 
maintenance staff), engineering, finance, senior management, and elected officials.  The ability of the 
City’s staff to work together in cross-functional teams will continue to be the key to success.   
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8 Appendices 
 

8.1 Appendix A: A-030 Strategic Asset Management 
Policy 

CORPORATE POLICY 

 
 

Policy Title: Strategic Asset Management Policy 
Policy Category: Administration Policy  
Policy No.: A-030   
Department: Chief Administrative Officer 
Approval Date: November 16, 2016 
Revision Date: March 18, 2019 
Author: Cassandra Pacey 
Attachments:   
Related Documents/Legislation: Jobs and Prosperity Act, 2015, ONT REG 588/17 
Key Word(s): Asset, Management, Infrastructure, Sustainability, Service  
 
POLICY STATEMENT:  
The principles and governance models found within this policy are intended to support and guide the 
organization to develop a coordinated approach to the management of municipal assets by 
establishing good stewardship practices. 
 
PURPOSE:  
The purpose of the Strategic Asset Management Policy is to ensure the City has sufficient information 
and understanding about the long-term and cumulative consequences of managing public 
infrastructure.  This is achieved by ensuring that the systems and processes are in place to enable 
people to determine the optimal choices to deliver sustainable infrastructure related services.  
 
This policy will guide the City of Waterloo in developing its detailed Asset Management (AM) Plans 
and provides the principles under which plans and strategies are to be developed.  The City will 
combine evidence-based analysis with professional management in a structured method to evaluate 
assets in order to: 
 

1. Facilitate effective decision-making and risk assessments; 
2. Meet legislative and regulatory requirements; 
3. Establish levels of service and adjust as necessary to accommodate asset efficiency, 

effectiveness, sustainability and growth; and, 
4. Prepare for climate change 
 

SCOPE: 
This policy applies to all members of the City’s organization and all physical assets identified in the 
Asset Management Plan.  
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POLICY COMMUNICATION: 
Council will receive the policy for approval.  Once approved, the policy is to be posted on the city 
website and staff will be advised via distribution to the Operational Leadership Team (OLT) and the 
Corporate Management Team (CMT).  
 
DEFINITIONS: 
Asset: Any Item, thing or entity that has potential or actual value to the organization. 
 
Asset Management (AM): Co-ordinated activities to realize optimal value from the organizations 
assets throughout its life-cycle 
 
Asset Management Plan (AMP): Documents that detail how groups of assets are to be managed 
over a period of time. The plan describes the characteristics and condition of infrastructure assets, the 
levels of service expected from them, planned operational and maintenance actions to help with the 
accomplishment of assets providing the expected level of service, and financing strategies to try to 
implement the planned actions. This document also addresses the impacts and maintenance risks 
associated with owning the asset. 
 
Asset Management System: A set of processes and procedures which govern how Asset 
Management is to be implemented. 
 
CIRRF: Capital Infrastructure Reinvestment Reserve Fund which is a specified envelope of funding to 
address existing infrastructure needs for condition improvement and sustainability.  
 
Decision Support System: The city’s customized analytical support system designed to aid asset 
project prioritization and provide analysis of asset class strategies 
 
Life-cycle: The various phases of an asset’s life that are identified as; planning & construction, 
operations, maintenance and disposal.  Each phase has its own opportunities, risks, impacts and 
costs. 
 
Optimization: The City will apply consistent application of practices, interventions and operations 
to achieve sustainability and provide optimum value for the public through the:  

• Implementation of a life-cycle approach to managing infrastructure; 
• Evaluate risk related to environmental, social and external impacts; and, 
• Incorporate sustainability criteria into infrastructure projects to help ensure a responsible 

balance between cost, performance and risk  
Level of Service: Defined service for a particular activity or service area against which service 
performance may be measured.  Service levels usually relate to quality, quantity, reliability, 
responsiveness, environmental acceptability and cost.  
 
Sustainable: Achieving or retaining an optimum compromise between performance, costs and risk of 
the asset life, while avoiding adverse long term impacts to the organization from short term decisions. 
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POLICY: 
Corporate Policy Principles 
The City’s Corporate Asset Management (CAM) methodology is designed to be an integrated network 
that will create a systematic framework to critically evaluate municipal infrastructure decisions. The 
principles in this policy will guide the City in developing an effective approach to managing its assets 
and deliver optimal value.  The City will: 
 

1. Adopt a Lifecycle Approach: Applying a whole life methodology for managing infrastructure 
assets through the various phases of its lifecycle;  

2. Provide Optimal Value: Balance Cost, Risk and Performance of Assets;  
3. Ensure Sustainability:  Prioritize Environmental, Financial and meeting Customer Levels of 

Service;  
4. Develop Service Knowledge: Asset service levels will be clearly defined and communicated; 
5. Continuously Improve: Adopt and improve asset management practices and processes 

throughout the City; and, 
6. Endorse Evidence Based Decisions:  Improve asset optimization by utilizing up to date 

infrastructure information 
 
 

Objectives 
The City has a social, environmental and fiduciary responsibility to develop a structured method of 
effectively managing assets on behalf of the public. Significant portions of the City’s assets are long 
lived in nature and often have useful lives measured in decades. Through the establishment of good 
asset management practices planning for assets will critically evaluate the impact of the assets 
lifecycle to ensure the asset is providing optimum value for the public.  
 
The City’s assets support many services and requires significant resources over their lifecycle to 
continue to deliver those services effectively.  Evaluating assets to find the optimal value will allow the 
City to realize efficiencies and support the long-term sustainability of both the services and the assets.  
The Province of Ontario has identified 14 guiding principles to be incorporated in municipal asset 
management plans and they can be found in Section 3 of the Infrastructure for Jobs and Prosperity 
Act, 2015.  The City’s objectives are: 
 

1. Align processes and procedures to meeting the Asset Management Planning for Municipal 
Infrastructure Legislation (O. Reg. 588/17) 

2. Develop and implement a life-cycle approach to the management of city assets  
3. Attain optimum value by critically evaluating cost, risk and performance:  
4. Develop sustainable asset management practices  
5. Clearly communicate service level information and expectations 
6. Achieve a state of continuous improvement 
7. Expand upon or create evidence-based decision making practices   

  

https://www.ontario.ca/laws/statute/15i15#BK8
https://www.ontario.ca/laws/statute/15i15#BK8
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Asset Management Planning 
The combination of lifecycle analysis, financial sustainability and risk analysis will be the driver in the 
recommendations and design of community development or redevelopment that requires new assets, 
or existing asset enhancements, to take place. Parties involved in the development and maintenance 
of the asset management plans will reference the direction established in the community plan as well 
as the methods, assumptions, and data used in its’ development. The aim of cross-referencing these 
plans is to help ensure that development and redevelopment occur within the municipality’s means 
through an understanding of current and future demands for assets 
 
Asset management planning itself will not occur in isolation from other municipal goals, plans, and 
policies. An integrated approach will be followed to successfully develop practical asset management 
plans that align with the overarching accountabilities and aspirations of our community. Council, CMT, 
the AMP Steering Committee, AM Working Group and staff will review this policy and incorporate AM 
principles into every day decisions that encompass the City’s goals and objectives detailed in the: 
 

• Strategic Plan; 
• Official Plan; 
• Long Term Financial Plan; 
• Climate Adaptation Plan; and 
• Various Master Plans.  

 
Asset Management Key Roles & Responsibilities  
The model described is the internal governance structure to outline the connections and flow of 
information in regards to the City’s AM model.  
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Council’s Role  
The policy requires the commitment of key stakeholders within the City’s organizational structure.  
Council is entrusted with the responsibility of overseeing, on behalf of citizens, a large range of 
services provided through a diverse portfolio of assets. Council, having stewardship responsibility, 
is the final decision maker on all matters related to asset management in the City.   
1. Council serves as the publics’ advocates and bring forth the community’s perspectives when 

managing the City’s Assets.   
2. Council will approve significant policies, strategic asset management plans developed by the 

AM section 
3. Council will direct staff to report on & consider factors such as lifecycle costs, risks and asset 

purpose and performance to help in Council decision making  
4. Council will conduct an annual review of its asset management progress on or before July 1 of 

each year beginning in 2025 that must address: 
• The city’s progress in implementing its AM plan 
• Any factors impeding the city’s ability to implement its AM plan  
• A strategy to address the factors impeding the city’s ability to implement its AM plan.  

5. Council will receive an AMP for endorsement once every four years post approval of the three-
year budget. 

6. Council will evaluate and consider funding associated with AM through the City’s budget 
process.  

7. Support ongoing efforts to continuously improve and implement the asset management plans 
 

Executive Lead Role – Deputy CAO 
1. Provide input on all AMPs, policies and strategies within the organization including the review, 

approval and alignment with the City’s goals and compliance with the AM principles and 
legislative requirements 

2. Support and encourage corporate adoption and integration of AM Principles, Objectives and 
Practices 

3. Encourage an integrated approach to planning and communication to help ensure the Asset 
Management goals are achieved  

4. The Executive Lead will endorse the AMP in advance of seeking Council approval 
 

Asset Management Steering Committee Role 
1. Committee will be comprised of CMT, Director of Financial Planning, Manager of Asset 

Management and the Chair of the Finance & Strategic Planning Committee 
2. Provide input and direction on plans, policies and strategies and review processes 

 
Asset Management Section  
The AM Manager is the centralized point of contact for Asset Management and is responsible for 
the integration of AM principles within the City.  This section will ensure that the policy and AMPs 
are publicly available on the City’s website and shall provide a copy of the policy and plan to any 
person who requests it. 
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Asset Management Working Group 
1. Committee will be comprised of directors specifically responsible for each individual asset 

class as supporting divisions. The committee includes the following areas: 
• Transportation Services • Parks & Environment Services 
• Engineering Services • Facility Services 
• City Utilities • Financial Planning 
• Fire Services • IMTS 
• Communications • Fleet & Procurement 
• Manager, AM  

2. The working group will review the detailed asset management plans developed in co-
ordination between the specific department / section with the asset management section. 

3. The working group shall coordinate planning with stakeholder municipalities with shared and 
interrelated assets.  

 
Financial Planning 
1. Coordinate corporate financial planning exercise (i.e. the Long Term Financial Plan, Capital 

and Operating budgets) and incorporate AM data to help inform Council 
2. Assist in the development of lifecycle costing methodologies 
 
Residents, Stakeholders and Customers   
Public input is vital to the success of the AM program.  The public shall be encouraged to become 
as engaged as possible.  It is necessary that the City understands the needs of current 
stakeholders and consider the needs of future generations.  This understanding shall be 
incorporated into asset management plans. To this end, the City will investigate opportunities to 
provide the public to become informed and provide feedback. 

 
 
Asset Management Integration  
 
Asset Management & Climate Adaptation  
Asset Management planning shall try to comprehend and consider the impact (i.e., lifecycle costs) of 
climate change to the City’s infrastructure assets.  The detailed AM plans will define: 

1. Anticipated cost that may arise from climate change risks & implications 
2. Opportunities and strategies to mitigate climate change risks & effects  
3. Disaster strategy for climate change related impacts on infrastructure assets including 

contingency funding 
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Asset Management & Financial Planning  
Corporate Financial Planning exercises (i.e., the Long Term Financial Plan, Capital and Operating 
budgets) and funding outcomes shall influence the development and updates of the Asset 
Management Plan.  Similarly, infrastructure / asset information generated though AM activities and 
supported by the AM System will be foundational components of those financial planning 
exercises.  Asset areas will work with AM and Financial Planning to incorporate AM data in their 
review and development of capital projects, funding levels and gaps.  Throughout the planning 
process the City will consider and evaluate the following: 

• Impacts of lifecycle costs 
• Climate impacts & vulnerabilities 
• Service levels 
• Alignment with the City’s water and wastewater assets plans prepared under the Safe 

Drinking Water Act 2002  
• Alignment with all necessary Provincial legislation such as but not limited to the Ontario’s 

Land Use Planning Framework, Ontario’s Planning Act. 
  
Capitalization Thresholds  
The capitalization thresholds for the City are detailed in the Tangible Capital Assets (TCA) Policy FC-
007. Every asset that provides value or has the potential to provide value and connects to the ability 
to deliver a level of service shall be evaluated for inclusion within the Asset Management Plan.  
Inclusion will not be based solely on the established TCA capitalization thresholds. 
 
Reporting, Review & Updates  
The Strategic Asset Management Policy will be reviewed by the AM Section for continual 
improvement recommendations and to ensure legislative and regulatory compliance. Recommended 
updates will be reviewed by the AM Working Group and Steering Committee and brought forward to 
Council for approval at minimum every 5 years. 
 
Staff shall report annually, starting in 2025, to Council on the status of AM initiatives and outcomes.  
The reporting shall inform council on the following: 

1. Status of AM Plan including the adoption of AM principles within the organization and efforts to 
ensure continuous improvements 

2. Factors that are impeding the City’s ability to implement AM activities 
3. The strategy to address identified opportunities and concerns 

 
 
COMPLIANCE: 
In cases of policy violation, the City may investigate and determine appropriate corrective 
action. 
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8.2 Appendix B: Core Assets 
O. Reg. 588/17 has identified five asset groups that are considered to be core assets and requires 
municipalities to make informed decisions based on standard and consistent data.  For the City, these 
asset groups include roads, water distribution, sanitary collection, stormwater management and 
bridges and culverts.  
 
8.2.1 Transportation 
 
8.2.1.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 

The City’s Transportation network is comprised of 844 lane-km of roads, 547 km of sidewalks and 154 
km of trails & trail links.  The combined replacement value of these assets is estimated to be $783 
million which represents approximately 30% of the total replacement value of the City’s assets. 
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8.2.1.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics.  

As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Transportation assets have an estimated $163 million in funding 
allocated in the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution 
of the funding is shown in Figure 12. 

 

Figure 12: 2020-2029 Capital Funding Distribution for Transportation Assets 

 
 
The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $1.4 million or 0.8% of the operating budget is considered to be directly related 
to treating Transportation assets. For example, the Transportation operating budget includes 
$576,000 for road resurfacing activities each year. 
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8.2.1.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics.  

 
a) Roads  

Can be either rehabilitated or replaced when their condition falls below the target for the particular 
road segment classification.  The performance of a road segment is measured using a Pavement 
Quality Index (PQI), which is a 100 point rating scale where a score of 100 denotes a road in 
excellent condition and a score of 0 denotes a road in very poor condition.  The target performance 
for each road segment varies based on the road classification. For example, larger volume arterial 
and collector roads have a higher target performance than lower volume local roads. 

To maximize spending effectiveness, the City’s current strategy is to replace roads in coordination 
with the replacement of other subsurface infrastructure, such as watermains and sanitary or storm 
sewers. Roads are typically rehabilitated (rather than replaced) when there are no other subsurface 
infrastructure assets that require replacement. Other considerations are also incorporated into the 
decisions to replace or rehabilitate a road, such as the timing of proposed developments. 

Further, road renewal is guided by performance “windows” for which different renewal strategies 
can be applied.  If the performance of a road falls below a certain PQI, then rehabilitation is no 
longer practical and the road will require a full replacement. Table 13 summarizes the target 
performance for each road classification in the City. 

 
Table 13: Road Classification Performance Targets 

Road Classification Performance Target 
Arterial and Collector Forecast rehabilitation or replacement when PQI falls below 55 

Forecast replacement when PQI falls below 45 
Minimum PQI target is 20 
 

Local and Rural Forecast rehabilitation or replacement when PQI falls below 50 
Forecast replacement when PQI falls below 40 
Minimum PQI target is 20 
 

Alley Forecast rehabilitation or replacement when PQI falls below 40 
Forecast replacement when PQI falls below 35 
Minimum PQI target is 20 
 

 
 
b) Sidewalks  

Are replaced when they reach a performance score of 0%, with confirmed deterioration 
information. 

c) Trails and Trail Links 

Are replaced when they reach a performance score of 0%, with confirmed deterioration 
information. 
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8.2.1.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

There are three main categories of lifecycle management activities for each Transportation asset sub-
class that the City undertakes in order to manage the Transportation network. Roads, Sidewalks and 
Trails are civil and environmental engineered assets; they have unique factors that inform their 
lifecycle management activities.  Examples include surface distresses, pavement condition, traffic, trip 
hazards, active transportation considerations, etc. which influence the timing and type of treatment 
utilized. These various types of treatments have been incorporated into both the budget scenario 
(section 8.2.1.5.1) and target scenario (section 8.2.1.5.2) 

a) Roads 

For Road maintenance the following lifecycle management activity options exist, but are not limited to: 

• Pot hole repair 
• Crack sealing 
• Slurry seal 
• Surface asphalt layer removal and replacement (resurfacing)  

 

For Road rehabilitation the following lifecycle management activity options exist, but are not limited to: 

• Surface layer and portion of underlying asphalt layer removal and replacement (resurfacing) 
• All asphalt layers removal and replacement 
• Cold-in-place asphalt recycling 
• Hot-in-place asphalt recycling 
• Full depth pavement (asphalt and granular) reclamation 

 

For road reconstruction or replacement scenarios, the following lifecycle management activity options 
exist, but are not limited to: 

• Removal of all existing asphalt and granular layers and replacement with new layers 
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The Waterloo DSS is used to forecast the Roads asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted, because the limits of 
scientific forecasting occur at the aggregate level of asset class performance and spending. 

 

b) Sidewalks 

For Sidewalk maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Elimination of “step-ups” or “step-downs” between sidewalk sections 
• Crack sealing 

 

For Sidewalk rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Replacing a few sections within a sidewalk segment 
 

For Sidewalk reconstruction or replacement the following lifecycle management activity options exist, 
but are not limited to: 

• Removal of sidewalk segments and replacement with new ones, typically done in conjunction 
with Road improvement projects 

 

The Waterloo DSS is used to forecast Sidewalks asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one (1) to three (3) year 
span, SMEs determine the appropriate treatment within the forecasted general categories above.  In 
doing so, all available information relating to the items listed in Table 10 and Table 11 is considered 
by the SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not 
atypical to adjust treatments and costs from the original forecast.  This is because more information 
becomes available closer to the start of the project (i.e. through surveying, detailed design, etc.). 
However, the total projected performance and expenditure for the year are not impacted.  This is 
because the limits of scientific forecasting occur at the aggregate level of asset class performance 
and spending. 
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c) Trails and Trail links 

For Trail & Trail Link maintenance the following lifecycle management activity options exist, but are 
not limited to: 

• Elimination of “step-ups” or “step-downs” between trail sections 
• Crack sealing 

 
For Trail & Trail Link rehabilitation the following lifecycle management options exist, but are not limited 
to: 

• Replacing a few sections within a trail segment 
 

For Trail & Trail Link reconstruction or replacement the following lifecycle management activity options 
exist, but are not limited to: 

• Removal of existing asphalt layer and replacing it with a new one for entire length of trail  
segment 

• Removal of all existing asphalt and granular layers and replacement with new layers for entire 
length of trail segment 

 

The Waterloo DSS is used to forecast the Trails & Trail Link asset class performance and 
corresponding expenditure over a 25-year span. Once the forecast activities are within the one (1) to 
three (3) year span, SMEs determine the appropriate treatment within the forecasted general 
categories above.  In doing so, all available information relating to the items listed in Table 10 and 
Table 11 is considered by the SMEs in order to determine the treatment of optimal cost/benefit to the 
community.  It is not atypical to adjust treatments and costs from the original forecast.  This is 
because more information becomes available closer to the start of the project (i.e. through surveying, 
detailed design, etc.). However, the total projected performance and expenditure for the year are not 
impacted.  This is because the limits of scientific forecasting occur at the aggregate level of asset 
class performance and spending. 
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8.2.1.5 Levels of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

8.2.1.5.1 Current Performance and Projected Impact of Budgeted Capital Expenditures 
 
Transportation Summary: 
Currently almost 25% of Transportation assets have poor or very poor performance profiles, relative 
to the performance benchmarks and level of service criteria established by the City and that is 
generally accepted by leading Ontario municipalities. The average annual budgeted capital 
expenditures of approximately $6.3 million will result in a significant decline in the performance profile 
over the next 25 years, such that almost 75% of the assets will fall within the poor or very poor 
performance categories as illustrated in Figure 13. It is anticipated that this performance distribution 
will be unacceptable to most stakeholders.  
 
Figure 13: Annual Performance of Transportation Assets in the Budget Scenario 
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Roads 
There are currently about 25% of roads assets with a poor or very poor performance profile (i.e. a PQI 
of under 40).  The average annual budgeted capital expenditures of approximately $5.8 million will 
result in a decline in the performance profile over the next 25 years that is anticipated to be 
unacceptable to most stakeholders. Figure 14 illustrates the anticipated distribution of road assets 
based on current information, deterioration rates and funding over the next 25 years. 
 

Figure 14:  Annual Distribution of Road Assets in the Budget Scenario 
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Sidewalks and Trails: 
There are currently about 45% of sidewalks and trails assets exhibiting poor or very poor performance 
profiles.  The average annual budgeted capital expenditures of approximately $0.5 million will result in 
a decline in the performance profile over the next 25 years that is anticipated to be unacceptable to 
most stakeholders. Figure 15 illustrates the anticipated distribution for sidewalk and trail assets. 
 
Figure 15: Annual Performance of Sidewalk & Trails in the Budget Scenario 
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8.2.1.5.2 Target Performance and Required Expenditures 
 
Transportation Summary: 
An average annual expenditure of approximately $20 million over the next 25 years is required to 
achieve the target performance profile for the Transportation asset class. In the target scenario, the 
proportion of the asset class exhibiting poor or very performance profiles remains at about 20% over 
the 25-year span, as illustrated in Figure 16. It is anticipated that this level of performance will be 
acceptable to most stakeholders. 
 

Figure 16: Annual Performance of Transportation Assets in the Target Scenario 
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Roads: 
Of the $20 million average annual expenditure required for the overall Transportation asset class, $17 
million is required for roads. In the target scenario, the proportion of the road assets exhibiting poor or 
very poor performance profiles remains at about 20% over the 25-year span as identified in Figure 
17. It is anticipated this level of performance will be acceptable to most stakeholders. 
 
Figure 17: Annual Performance of Road Assets in the Target Scenario 
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Sidewalks and Trails: 
An average annual expenditure of approximately $3 million over the next 25 years is required to 
achieve the target performance profile for the sidewalk and trails assets as identified in Figure 18. 
 
Figure 18: Annual Performance of Sidewalks and Trails in the Target Scenario 
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8.2.1.5.3 Ontario Regulation 588/17 
A requirement for O. Reg. 588/17 is the reporting of the average age of assets.   
Figure 19 identifies the average ages by road type as well as the oldest and youngest road. 
 

Figure 19: Average Age (Years) for Roads 

 
 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on. As a core 
asset, road metrics are identified below in Table 14 and Table 15.  In addition to already developed 
comprehensive metrics for the non-core assets within the Transportation asset class (i.e. sidewalks, 
walks & trails), others will be developed and included in the 2023 AMP, as necessary. 

Table 14: Roads Community Levels of Service Metrics 

Service Attribute Community Levels of Service Measure Community LOS 
Performance 

Scope Description, which may include maps, of the road 
network in the municipality and its level of connectivity. 
 

The City of Waterloo is a 
local-tier municipality within 
the Region of Waterloo and 
is interconnected by a 
network of Regional, 
Arterial, Collector and Local 
roads, which facilitate travel 
between all areas of the 
City. 

Quality Description or images that illustrate the different levels 
of road class pavement condition.  
 

See Table 16 for details. 
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Table 15: Roads Technical Levels of Service Metrics 

Service Attribute Technical Level of Service Measure 2018 2019 
Scope # of lane-kilometres of arterial roads as a proportion of 

square kilometres of land area of the municipality. 
 

0.9 
 

0.9 
 

 # of lane-kilometres of collector roads as a proportion 
of square kilometres of land area of the municipality. 
 

2.7 2.7 

 # of lane-kilometres of local roads as a proportion of 
square kilometres of land area of the municipality. 
 

8.8 8.8 

Quality For paved roads in the municipality, the average 
pavement condition index value. 
 

57 61 

 For unpaved roads in the municipality, the average 
surface condition. 
 

Good Excellent 

 

Table 16: Images of Pavement Quality Index 

Pavement 
Condition 

Description Example 

Excellent • Offers a smooth ride 
• Is aesthetically pleasing 
• Has no cracks/minor cracks 
• Has good drainage 
• Has no patching 
• Condition score of 81-100 

Pi

 
Good • Offers a smooth ride 

• Is aesthetically pleasing 
• Has minor cracks 
• Has good drainage 
• Has no patching 
• Condition score of 61-80 

 

Old Post Road 

Butternut Avenue 
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Pavement 
Condition 

Description Example 

Fair • Offers a decent ride 
• Has some cracks 
• Has patches 
• Repairs made but smooth 
• Has started to deteriorate 
• Resurfacing candidate 
• Condition score of 41-60 

  
Poor • Provides a bumpy ride 

• Has several patches 
• Has sunken manhole covers 
• Many cracks 
• Requires reconstruction 
• Condition score of 21-40 

 
Very Poor • Provides a bumpy ride 

• Has several patches 
• Has sunken manhole covers 
• Many cracks 
• Has poor drainage 
• Top layer of asphalt is crumbling 
• Requires reconstruction 
• Condition score of 0-20 

  
 
   

Northlake Drive 

Cedarbrae Avenue 

Margaret Avenue North 
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8.2.1.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as population change, regulatory 
requirements, changes in demographics, seasonal factors, vehicle ownership rates, consumer 
preferences and expectations, technological changes, economic factors, and environmental 
awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Transportation SMEs in demand management planning. 
 
8.2.1.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Transportation asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Transportation’s Level of Service (i.e. performance) 
supports the community’s socioeconomic growth over the short and long term.  The Waterloo DSS 
allows staff to ensure that the future probability of underperforming infrastructure and its 
consequences is minimized. 
 
In addition to their inherent SME expertise, in order to minimize risk, SMEs always consider a wide 
range of factors during infrastructure decision-making processes, the core of which are include in 
Table 11. All corporate information related to Transportation asset management is centralized within 
the Waterloo DSS, allowing staff to make comprehensive and informed decisions.  The ability to 
forecast the effects of contemplated decisions increases the reliability of the infrastructure’s future 
performance. 
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8.2.1.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is relatively high when compared to other asset classes.  In 
order to remedy the performance gap it is estimated that an additional $13.7 million per annum is 
required.  Table 17 contains a further breakdown. 
 
Table 17: Summary of Transportation Assets 

Asset Group Average 
Annual 
Planned 

Expenditures* 

Expenditures 
Required to Achieve 

the Target 
Performance* 

Average 
Annual 

Funding Gap* 

Roads $5.8 million $17.0 million $11.2 million 
Sidewalks, Trails & Trail Links $0.5 million $3.0 million $2.5 million 
Total Transportation Group $6.3 million $20.0 million $13.7 million 

*Note:  Values may not add exactly due to rounding. 
 
In order to ensure management of Transportation assets continues to be optimal, future asset 
management steps will aim to find the most efficient means of working towards remedying the 
performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.2.2 Sanitary Sewer 
 
8.2.2.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The sanitary sewer collection network is comprised of approximately 417 km of pipes and 6 sanitary 
wastewater pumping stations. The total replacement value of the sanitary network is approximately 
$424 million.  The pipe network accounts for 96% of the replacement value of the sanitary sewer 
collection network; the sanitary wastewater pumping stations account for the other 4% of the 
replacement value. 
 
8.2.2.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Sanitary pipes and pumping stations assets have an estimated $77 
million in funding allocated in the Approved 2020-2022 Capital Budget and 2023-2029 Capital 
Forecast. The distribution of the funding is shown in Figure 20. The new infrastructure for Sanitary 
Collection is mainly related to the expenditures for Beaver Creek Meadows, Ira Needles bypass and 
Platinum Drive. 
 
Figure 20: 2020-2029 Capital Funding Distribution for Sanitary Sewer Assets 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $1.5 million or 0.8% of the operating budget is considered to be directly related 
to treating Sanitary assets. For example, the Sanitary operating budget includes $156,000 for sanitary 
pumping station treatments each year. 
 
8.2.2.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3  for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Sanitary sewers  
Can be either rehabilitated or replaced.  The current strategy in Waterloo is to replace sanitary 
sewers that are in poor or very poor condition (i.e. a forecasted performance between 0% and 
40%, with confirmed deterioration information) in coordination with the replacement of the road 
surface and other subsurface infrastructure, such as watermains or storm sewers. 
 
Large, critical trunk sewers with a diameter of 400 mm or greater are replaced/rehabilitated when 
they reach a forecasted performance of 40% (with confirmed deterioration information). Sub-
trunk sewers with a diameter of 250 mm to 400 mm are replaced/rehabilitated when they reach 
a forecasted performance of 20% (with confirmed deterioration information).  Local sewers with 
a diameter of less than 250 mm are replaced/rehabilitated when they reach a forecasted 
performance of 0% (with confirmed deterioration information). 
 
The decision-making regarding when to rehabilitate poor or very poor condition sanitary sewers 
is based on a detailed review of the observations from camera inspections that help the City’s 
SMEs determine when rehabilitation is preferred over replacement.  
 

• Sanitary wastewater pumping stations  
Are rehabilitated on an as-needed basis as components in each facility reach the end of their 
useful life (i.e. reach a performance of 0%). 
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8.2.2.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Sanitary pipe maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Flushing 
• Spot repair 

 
For Sanitary pipe rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Lining 
 

For Sanitary pipe reconstruction or replacement the following lifecycle management activity options 
exist, but are not limited to: 

• Replacement 
 

For Sanitary Pumping Station maintenance the following lifecycle management activity options exist, 
but are not limited to: 

• Scheduled maintenance (Inspect, clean, lubricate)  
• Unclogging pump 

 
For Sanitary Pumping Stations rehabilitation the following lifecycle management activity options exist, 
but are not limited to: 

• Pump parts refurbishment 
• Pump parts replacement 

 
For Sanitary Pumping Station replacement the following lifecycle management activity options exist, 
but are not limited to: 

• Pump replacement 

The Waterloo DSS is used to forecast the Sanitary asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted.  This is because the limits 
of scientific forecasting occur at the aggregate level of asset class performance and spending.   
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8.2.2.5 Levels of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.2.2.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
There are currently just over 10% of sanitary sewer collection assets exhibiting poor or very poor 
performance profiles as identified in Figure 21. The average annual budgeted capital expenditures of 
approximately $2.5 million will result in a decline in the performance profile over the next 25 years that 
may be an unacceptable level of service to most stakeholders. The proportion of the sanitary sewer 
collection asset class with fair, good, and excellent performance decreases from 89% to 40% over the 
25-year span. The remaining portions of the asset class are in the poor and very poor performance 
categories for the same time span. 
 
Figure 21: Annual Performance of Sanitary Assets in the Budget Scenario 

 
 
  



88 | P a g e  
 

 
8.2.2.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $4.2 million over the next 25 years is required to 
achieve the target performance profile for the sanitary sewer collection asset class.  In the target 
scenario, the portion of the asset class with fair, good, and excellent performance decreases from 
89% to 50% over the 25-year span, although this is a greater percentage compared to the budget 
scenario (40%).  The remaining portions of the asset class are in the poor and very poor performance 
categories for the same time span as illustrated in Figure 22. 

Figure 22: Annual Performance of Sanitary Assets in the Target Scenario 
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8.2.2.5.3 Ontario Regulation 588/17 
A requirement for O. Reg. 588/17 is the reporting of the average age of assets. Figure 23 identifies 
the average age for both the pipe network and pumping stations. 
 
Figure 23: Average Age (Years) for Sanitary 

 
 

Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on. As a core 
asset, sanitary metrics are identified below in Table 18 and Table 19. 

 
  



90 | P a g e  
 

Table 18: Sanitary Sewer Community Levels of Service Metrics 

Service Attribute Community Level of Service Measure Community LOS 
Performance 

Scope Description, which may include maps, of the user 
groups or areas of the municipality that are connected 
to the municipal wastewater system. 
 

The City of Waterloo is largely 
built out to the municipal 
boundary, and provides 
wastewater collection to most 
properties within the urban 
areas while a small portion of 
the rural areas are serviced by 
private septic systems. 

Reliability Description of how stormwater can get into sanitary 
sewers in the municipal wastewater system, causing 
sewage to overflow into streets or homes. 
 

Stormwater may enter the 
sanitary sewer through 
multiple sources: 
• Groundwater may enter 

sanitary sewers through 
defective pipe joints;  

• Broken pipes in areas with 
high groundwater 
elevation;  

• Through sump pump or 
roof drain connections 

All of the aforementioned 
sources could lead to an 
increased flow to the 
wastewater treatment plant. 

 Description of how sanitary sewers in the municipal 
wastewater system are designed to be resilient to 
avoid events described above. 

The City of Waterloo has a 
separate sanitary sewer 
system to prevent stormwater 
entering the wastewater 
system.  The City uses flow 
monitors and rain gauges to 
monitor the status of the 
system as a method of 
identifying Inflow and 
Infiltrations issues. The City 
also has a camera inspection 
program to review internal 
structural condition and 
operational performance. 

 
Table 19: Sanitary Sewer Technical Levels of Service Metrics 

Service Attribute Technical Level of Service Measure 2018 2019 
Scope % of properties connected to the municipal wastewater 

system. 
 

98.8% 98.8% 

Reliability # of connection days per year due to wastewater 
backups compared to the total # of properties 
connected to the municipal wastewater system. 
 

0.0% 0.0% 

 # of effluent violations per year due to wastewater 
discharge compared to the total # of properties 
connected to the municipal wastewater system. 
 

0.0% 0.0% 
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8.2.2.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is are driven by various factors, such as population change, regulatory 
requirements, changes in demographics, seasonal factors, consumer preferences and expectations, 
technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Sanitary SMEs in demand management planning. 
 
8.2.2.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Sanitary asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that the Sanitary Sewer’s Level of Service (i.e. performance) 
supports the community’s socioeconomic growth over the short and long term.  The Waterloo DSS 
allows staff to ensure that the future probability of underperforming infrastructure and its 
consequences is minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are include in Table 11. All 
corporate information related to Sanitary asset management is centralized within the Waterloo DSS, 
allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects of 
contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.2.2.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is relatively low when compared to other asset classes.  In order 
to remedy the performance gap it is estimated that an additional $1.7 million per annum is required.  
 
In order to ensure management of Sanitary assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 

Strategic steps will include:  
o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class level) application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.2.3 Water Distribution 
 
8.2.3.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The water distribution network is comprised of 436 km of pipes with associated valves and 
appurtenances and 2,508 fire hydrants. The total replacement value of the water distribution network 
is approximately $368 million. 
 
8.2.3.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Through the Approved 2020-2022 Capital Budget and 2023-2029 
Capital Forecast, it is estimated that the City will invest $49 million over the next 10 years in Water 
assets. The estimated distribution of the funding is shown in Figure 24. 
 
Figure 24: 2020-2029 Capital Funding Distribution for Water Assets 

 
 
  



94 | P a g e  
 

The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $1.4 million or 0.7% of the operating budget is considered to be directly related 
to treating Water Distribution assets. For example, the Water Distribution operating budget includes 
$114,000 for watermain flushing activities each year. 
 
8.2.3.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Watermains  
Can be either rehabilitated or replaced.  The current strategy in Waterloo is to replace 
watermains that experience a high number of breaks or that have a forecasted performance of 
0%, with confirmed deterioration information.  The rehabilitation of watermains through the 
installation of a cured in place liner is not routinely practiced in the City. 
 

• Fire Hydrants 
Can be either rehabilitated or replaced.  The current strategy in Waterloo is to replace 
hydrants that malfunction or have a forecasted performance of 0%, with confirmed 
deterioration. 
 

8.2.3.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Water pipe maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Flushing 
• Spot repair 

 

For Water pipe rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Lining 
 

For Water pipe reconstruction or replacement the following lifecycle management activity options 
exist, but are not limited to: 

• Replacement 
 

For Valve maintenance the following lifecycle management activity options exist, but are not limited to: 

• Scheduled maintenance (valve turning)  
 

For Valve rehabilitation the following lifecycle management activity options exist, but are not limited to: 

• Repair 
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For Valve replacement the following lifecycle management activity options exist, but are not limited to: 

• Replacement 

 

For Fire Hydrant maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Scheduled maintenance (valve turning)  
 

For Fire Hydrant rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Repair 
 

For Fire Hydrant replacement the following lifecycle management activity options exist, but are not 
limited to: 

• Replacement 

The Waterloo DSS is used to forecast the Water Distribution asset class performance and 
corresponding expenditure over a 25-year span. Once the forecast activities are within the one to 
three year span, SMEs determine the appropriate treatment within the forecasted general categories 
above.  In doing so, all available information relating to the items listed in Table 10 and Table 11 is 
considered by the SMEs in order to determine the treatment of optimal cost/benefit to the community.  
It is not atypical to adjust treatments and costs from the original forecast.  This is because more 
information becomes available closer to the start of the project (i.e. through surveying, detailed 
design, etc.). However, the total projected performance and expenditure for the year are not impacted.  
This is because the limits of scientific forecasting occur at the aggregate level of asset class 
performance and spending. 

 

8.2.3.5 Levels of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.2.3.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
There are currently just under 15% of water distribution assets exhibiting poor or very poor 
performance profiles as illustrated in Figure 25. The average annual budgeted capital expenditures of 
approximately $3.5 million will maintain the performance profile over the next 25 years.  The 
proportion of the water distributions asset class with fair, good, and excellent performance is 
approximately 85% over the 25-year span.  The remaining portions of the asset class are in the poor 
and very poor performance categories for the same time span. 
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Figure 25: Annual Performance of Water Assets in the Budget Scenario 

 
 
 
  



97 | P a g e  
 

8.2.3.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $4.5 million over the next 10 to 15 years is required 
to achieve the target performance profile for the water distribution asset class.  In the target scenario, 
the portion of the asset class with fair, good, and excellent performance is maintained close to 90% 
over the 25-year span as illustrated in Figure 26.  The remaining portions of the asset class are in the 
poor and very poor performance categories for the same time span, with decreased very poor and 
poor, compared to the budget scenario.   

Figure 26: Annual Performance of Water Assets in the Budget Scenario 
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8.2.3.5.3 Ontario Regulation 588/17 
A requirement for O. Reg. 588/17 is the reporting of the average age of assets. Figure 27 identifies 
the average age for both the water distribution pipe network and fire hydrants. 
 
Figure 27: Average Age (Years) for Water 

 

 

Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on. As a core 
asset, water metrics are identified below in Table 20 and Table 21.   
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Table 20: Water Community Level of Service Metrics 

Service Attribute Community Level of Service Measure Community LOS 
Performance 

Scope Description, which may include maps, of the user 
groups or areas of the municipality that are connected 
to the municipal water system. 
 

The City of Waterloo is largely 
built out to the municipal 
boundary, and provides 
drinking water to most 
properties within the urban 
areas while a small portion of 
the rural areas are serviced by 
private wells. 

Reliability Description, which may include maps, of the user 
groups or areas of the municipality that have fire flow. 

A vast portion of the built out 
municipality has access to 
municipal drinking water and in 
turn adequate fire flow. 

 Description of boil water advisories and service 
interruptions. 

A boil water advisory is issued 
when contaminants are 
detected in the water supply 
and present an immediate 
public health threat. This 
excludes precautionary 
advisories due to operational 
activities to maintain service. 
 
A service interruption is a 
result of a failure in the city 
managed water distribution 
system and excludes planned 
interruptions. 

 
Table 21: Water Technical Levels of Service Metrics 

Service Attribute Technical Level of Service Measure 2018 2019 
Scope % of properties connected to the municipal water 

system. 
 

99.53% 99.53% 

 % of properties where fire flow is available  99.86% 99.86% 
Reliability # of connection days per year where a boil water 

advisory notice is in place compared to the total # of 
properties connected to the municipal water system. 

0 0 

 # of connection days per year due to water main 
breaks compared to the total # of properties connected 
to the municipal water system. 

0.84 1.63 
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8.2.3.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as population change, regulatory 
requirements, changes in demographics, seasonal factors, consumer preferences and expectations, 
technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Water SMEs in demand management planning. 
 
8.2.3.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Water asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Water’s Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are include in Table 11. All 
corporate information related to Water asset management is centralized within the Waterloo DSS, 
allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects of 
contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.2.3.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is relatively low when compared to other asset classes.  In order 
to remedy the performance gap it is estimated that an additional $1 million per annum is required.  
 
In order to ensure management of Water assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.2.4 Stormwater Management 
 
8.2.4.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City’s stormwater infrastructure consists of a sewer network, a number of stormwater 
management ponds and natural channels (e.g. creeks). The stormwater sewer collection network is 
includes approximately 345 km of pipes with associated catch basins and manholes. There are 59 
stormwater management ponds, 2 impoundments (e.g. Silver Lake) and approximately 71 km of 
natural channels. The total replacement value of the storm sewer and pond network is approximately 
$433 million. 
 
8.2.4.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Through the Approved 2020-2022 Capital Budget and 2023-2029 
Capital Forecast, it is estimated that the City will invest $75 million over the next 10 years in 
Stormwater assets. The estimated distribution of the funding is shown in Figure 28. 
 
Figure 28: 2020-2029 Capital Funding Distribution for Stormwater Assets 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $670,000 or 0.4% of the operating budget is considered to be directly related 
to treating Stormwater assets. For example, the Stormwater operating budget includes $113,000 for 
catchbasin and manhole repair activities each year. 
 
8.2.4.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Storm sewers 

Can be either rehabilitated or replaced. The current strategy in Waterloo is to replace storm 
sewers that have a forecasted performance of 0%, with confirmed deterioration information. 
They are generally replaced during road reconstruction works.  Projects are prioritized using 
the City’s cross-asset tool to determine the rehabilitation work that is required for storm, 
sanitary and watermains within the municipal right-of-way.  As work to rehabilitate roads is 
fortaken, linear storm needs to be addressed as necessary.  Storm sewers are not typically 
rehabilitated in Waterloo, as there is currently limited in-situ condition information to help 
decide when this renewal strategy is appropriate. 

 
• Stormwater Management Ponds, Impoundments & Natural Channels 

Stormwater management ponds are dredged on a periodic basis to remove sediment that has 
accumulated, thereby restoring the full capability of the asset to provide its intended service 
(i.e. managing stormwater runoff).  Ponds are rehabilitated (or dredged) when they reach a 
performance score of 0% or have reached their target dredging date, with confirmed 
sedimentation build up. Being an urban environment, the City’s natural channels (creeks) need 
to be maintained to provide conveyance through the system, to reduce erosion and risk to 
critical infrastructure, and to provide enhanced habitat opportunities where possible. 
Performance scores are dependent on the results of site walks, visual risk assessment, 
catchment area characteristic that vary considerably from place-to-place and operational 
feedback. Scores are given to all creek reaches and rehabilitation is prioritized based on the 
overall score. 
 
The priority of rehabilitation for stormwater management ponds was modelled in the Waterloo 
DSS according to parameters from the Stormwater Management Plan and will be updated as 
new information becomes available. 
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8.2.4.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Stormwater pipe maintenance the following lifecycle management activity options exist, but are 
not limited to: 

• Flushing 
• Spot repair 

 
For Stormwater pipe rehabilitation the following lifecycle management activity options exist, but are 
not limited to: 

• Lining 
 

For Stormwater pipe reconstruction or replacement the following lifecycle management activity 
options exist, but are not limited to: 

• Replacement 
 

For Stormwater Management Pond maintenance the following lifecycle management activity options 
exist, but are not limited to: 

• Inlet/Outlet cleanout as necessary 
 

For Stormwater Management Pond rehabilitation the following lifecycle management activity options 
exist, but are not limited to: 

• Dredging  
 

For Stormwater Management Pond replacement the following lifecycle management activity options 
exist, but are not limited to: 

• Reconstruction 

For Natural Asset maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Localized debris removals 
 

For Natural Asset rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Creek stabilization 
  

For Natural Asset replacement the following lifecycle management activity options exist, but are not 
limited to: 

• Creek remediation 
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The Waterloo DSS is used to forecast the Stormwater asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted.  This is because the limits 
of scientific forecasting occur at the aggregate level of asset class performance and spending. 

8.2.4.5 Levels of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.2.4.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
There are currently about 38% of Stormwater assets exhibiting poor or very poor performance 
profiles, as illustrated in Figure 29.  This includes linear assets (stormwater collection pipes), ponds, 
and natural assets.  The average annual budgeted capital expenditures of approximately $2.8 million 
will result in a decline in the performance profile over the next 25 years that is anticipated to be 
unacceptable to most stakeholders. The proportion of the stormwater asset class with fair, good, and 
excellent performance decreases from 62% to 42% over the 25-year span.  The remaining portions of 
the asset class are in the poor and very poor performance categories for the same time span, as 
illustrated in Figure 29. 
 
Figure 29: Annual Performance of Stormwater Assets in the Budget Scenario 
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Linear: 
There are currently about 38% of storm collection assets exhibiting poor or very poor performance 
profiles. The average annual budgeted capital expenditures of approximately $1.6 million will result in 
a decline in the performance profile over the next 25 years that is anticipated to not be acceptable to 
most stakeholders.  The proportion of linear assets with fair, good, and excellent performance 
decreases from 65% to 28% over the 25-year span.  The remaining portions of the linear sub-class 
are in the poor and very poor performance categories for the same time span as illustrated in Figure 
30. 

Figure 30: Annual Performance of Linear Stormwater Collection Assets in the Budget Scenario 
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Stormwater Management Ponds:  
There are currently almost 30% of storm management ponds exhibiting poor or very poor 
performance profiles. The average annual budgeted capital expenditures of approximately $900,000 
will result in a slight decline in the performance profile over the next 25 years.  The proportion of 
ponds with fair, good, and excellent performance fluctuates from the current 70% to a minimum of 
50% in 2038, and returns to 70% at the end of the 25-year span.  The remaining portions of the pond 
sub-class are in the poor and very poor performance categories for the same time span as illustrated 
in Figure 31. 

 
Figure 31: Annual Performance of Stormwater Management Ponds in the Budget Scenario 
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Natural Assets: 
There are currently approximately 44% of natural assets reflecting a poor performance profile. The 
average annual budgeted capital expenditures of approximately $300,000 will result in performance 
that will likely be acceptable to most stakeholders.  The proportion of natural assets with in fair, good, 
and excellent performance increases from 57% to 100% over the 25-year span.  The remaining 
portions of the natural asset sub-class are only in the poor and very poor performance categories until 
2037, as projected in Figure 32. 
 
Figure 32: Annual Performance of Linear Natural Stormwater Assets in the Budget Scenario 
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8.2.4.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $7.6 million over the next 25 years is required to 
achieve the target performance profile for the Stormwater asset class. In the target scenario, the 
portion of the asset class with fair, good, and excellent is maintained at about 60% over the 25-year 
span.  The remaining portions of the asset class are in the poor and very poor performance categories 
for the same time span as illustrated in Figure 33. 
 
Figure 33: Annual Performance of Stormwater Assets in the Target Scenario 
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Linear: 
An average annual expenditure of approximately $6.4 million over the next 25 years is required to 
achieve the target performance profile for the storm linear assets.  In the target scenario, the 
proportion of linear assets with fair, good, and excellent performance is maintained at about 60% over 
the 25-year span.  The remaining portions of the linear sub-class are in the poor and very poor 
performance categories for the same time span, as illustrated in Figure 34. 

 
Figure 34: Annual Performance of Linear Stormwater Collection Assets in the Target Scenario 
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Stormwater Management Ponds:  
An average annual expenditure of approximately $925,000 over the next 25 years is required to 
achieve the target performance profile for the stormwater management pond assets.  In the target 
scenario, the proportion of pond assets with fair, good, and excellent performance fluctuates from the 
current 80% to a minimum of 50% in 2036 and returns to 80% at the end of the 25-year span.  The 
remaining portions of the ponds sub-class are in the poor and very poor performance categories for 
the same time span, as illustrated in Figure 35. 

 
Figure 35: Annual Performance of Linear Stormwater Management Ponds in the Target 
Scenario 
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Natural Assets: 
As per the budget scenario. 
 
Figure 36: Annual Performance of Linear Natural Stormwater Assets in the Target Scenario 
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8.2.4.5.3 Ontario Regulation 588/17 
A requirement for O. Reg. 588/17 is the reporting of the average age of assets.  Figure 37 identifies 
the average age for stormwater asset sub-class as well as the oldest and youngest of each. 
 
Figure 37: Average Age (Years) for Stormwater 

 
 

Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on. As a core 
asset, stormwater metrics are identified below in Table 22 and Table 23. 

 
Table 22: Stormwater Community Level of Service Metrics 

Service Attribute Community Level of Service Measure Community LOS 
Performance 

Scope Description, which may include maps, of the user 
groups or areas of the municipality that are protected 
from flooding, including the extent of the protection 
provided by the municipal stormwater management 
system. 
 

A majority of the developed 
area within the City is 
protected from flooding, either 
through surface or subsurface 
infrastructure.  
Map included in Figure 38 

 
Table 23: Stormwater Technical Levels of Service Metrics 

Service Attribute Technical Level of Service Measure 2018 2019 
Scope % of properties in the municipality resilient to a 100 

year storm. 
 

81.5% 81.5% 

 % of storm properties in the municipality resilient to a 
5year storm. 
 

92.3% 92.3% 
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Figure 38: City of Waterloo Floodplain Mapping4 

 
  

                                                
 
4 City of Waterloo, Stormwater Master Plan – Appendix B, 33 

https://www.waterloo.ca/en/government/resources/Documents/Cityadministration/SWMP/Appendix-B-existing-conditions-report.pdf


115 | P a g e  
 

8.2.4.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Stormwater SMEs in demand management planning. 
 
8.2.4.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Stormwater asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Stormwater’s Level of Service (i.e. performance) supports 
the community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff 
to ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Stormwater asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects 
of contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.2.4.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is medium when compared to other asset classes.  In order to 
remedy the performance gap it is estimated that an additional $4.8 million per annum is required.  
 
In order to ensure management of Stormwater assets continues to be optimal, future asset 
management steps will aim to find the most efficient means of working towards remedying the 
performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.2.5 Bridges and Culverts 
 
8.2.5.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The replacement value of the City’s bridges and culverts is estimated at $85 million.  This includes 40 
pedestrian bridges, and 42 road culverts.  
 
8.2.5.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Through the Approved 2020-2022 Capital Budget and 2023-2029 
Capital Forecast, it is estimated that the City will invest $9 million over the next 10 years in Bridges 
and Culverts assets. The estimated distribution of the funding is shown in Figure 39. 
 
Figure 39: 2020-2029 Capital Funding Distribution for Bridges and Culverts 

 
 
  



118 | P a g e  
 

The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $20,000 or 0% of the operating budget is considered to be directly related to 
treating Bridges and Culverts assets. For example, the infrastructure funding in the operating budget 
for Bridges and Culverts is $19,000 for bridge inspections and maintenance activities each year. 
 
8.2.5.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Pedestrian Bridges 
Are inspected every two years and treated accordingly.  Those with a forecast performance of 
0% are addressed as well, after in-field confirmation of deterioration. 

 
• Culverts 

Are inspected every two years and treated accordingly.  Those with a forecast performance of 
0% are addressed as well, after in-field confirmation of deterioration. 

 
8.2.5.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Bridge maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Painting 
• Protective coating 

 
For Bridge rehabilitation the following lifecycle management activity options exist, but are not limited 
to: 

• Repair of components (deck, railing, abutment walls, etc.) 
 

 
For Bridge replacement the following lifecycle management activity options exist, but are not limited 
to: 

• Replacement 
 

For Culvert maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Debris removal 
• Spot repairs 

 
For Culvert rehabilitation the following lifecycle management activity options exist, but are not limited 
to: 

• Full length repair 
• Lining 
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For Culvert replacement the following lifecycle management activity options exist, but are not limited 
to: 

• Replacement 

• Twinning 

The Waterloo DSS is used to forecast the Bridges and Culverts asset class performance and 
corresponding expenditure over a 25-year span. Once the forecast activities are within the one to 
three year span, SMEs determine the appropriate treatment within the forecasted general categories 
above.  In doing so, all available information relating to the items listed in Table 10 and Table 11 is 
considered by the SMEs in order to determine the treatment of optimal cost/benefit to the community.  
It is not atypical to adjust treatments and costs from the original forecast.  This is because more 
information becomes available closer to the start of the project (i.e. through surveying, detailed 
design, etc.). However, the total projected performance and expenditure for the year are not impacted.  
This is because the limits of scientific forecasting occur at the aggregate level of asset class 
performance and spending. 
 
8.2.5.5 Levels of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.2.5.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
The proportion of Bridges and Culverts assets exhibiting poor and very poor performance is currently 
about 38% as illustrated in Figure 40.  The average annual budgeted capital expenditures of 
approximately $1.8 million will result in a decline in the performance profile over the next 25 years, 
which is anticipated to be unacceptable to most stakeholders.  The proportion of Bridge and Culverts 
assets with fair, good, and excellent performance fluctuates from about 75% for the first 10 years to a 
minimum of 25% in 2037, and increases to almost 60% at the end of the 25-year span.  The 
remaining portions of the asset class are in the poor and very poor performance categories for the 
same time span. 
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Figure 40: Annual Performance of Bridges in the Budget Scenario 

 
 
 
8.2.5.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $2.2 million over the next 25 years is required to 
achieve the target performance profile for the Bridges and Culverts asset class. In the target scenario, 
the portion of the asset class with fair, good, and excellent performance fluctuates from around 75% 
for the first 10 years to a minimum of 40% in 2035, and increases to 80% at the end of the 25-year 
span.  The remaining portions of the asset class are in the poor and very poor performance categories 
for the same time span as illustrated in Figure 41. 
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Figure 41: Annual Performance of Bridges in the Target Scenario 

 
 
8.2.5.5.3 Ontario Regulation 588/17 
A requirement for O. Reg. 588/17 is the reporting of the average age of assets.  Figure 42 identifies 
the average age as well as the oldest and youngest bridge. 
 
Figure 42: Average Age (Years) for Bridges & Culverts 
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Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on. As a core 
asset, bridge metrics are identified below in Table 24 and Table 25.   

Table 24: Bridges and Culverts Community Level of Service Metrics 

Service Attribute Community Level of Service Measure Community LOS 
Performance 

Scope Description of the traffic that is supported by municipal 
bridges (e.g. heavy transport, motor vehicles, 
emergency vehicles, pedestrians, cyclists). 
 

Within the City, bridges fall into 
two categories, pedestrian 
bridges and road structures.  
Pedestrian bridges are meant 
to support pedestrians, cyclists 
and maintenance vehicles 
such as those used for snow 
clearing.  All road structures in 
the City are storm culverts with 
a span of three metres or 
greater and may support 
heavy transport, motor 
vehicles, emergency vehicles, 
pedestrians and cyclists. 

Quality Description or images of the condition of bridges and 
how this would affect use of the bridges. 
 

A number of factors related to 
the various elements that 
comprise a bridge structure 
can affect the condition and 
use of a bridge.  Elements of a 
bridge include substructures 
such as foundations and 
abutments, primary 
components and secondary 
components. The elements 
may be composed of the 
varying materials which may 
display ranging levels of 
defect.  Bridges where the 
severity and extent of any one 
defect is high, or bridges with a 
high proportion of elements in 
a poor condition state and 
structures with load limits all 
affect the use of a bridge 
structure from a public safety, 
comfort and convenience 
perspective. 

 Description or image of the condition of culverts and 
how this would affect use of the culverts. 
 

A number of factors related to 
the various elements that 
comprise a Culverts can affect 
the condition and use of a 
bridge.  Elements of a culvert 
include barrels, barriers, 
headwalls, foundations, 
embankments and streams, 
etc. The Culvert barrels 
themselves may made of 
concrete, or corrugated steel 
pipe and may be constructed 
in several shapes; namely, 
round, ellipses, pipe arches or 
rectangular. The other 
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Service Attribute Community Level of Service Measure Community LOS 
Performance 

elements that make up the 
bridge structure may be 
composed of the varying 
materials which may display 
ranging levels of defect.  
Bridges where the severity and 
extent of any one defect is 
high, or bridges with a high 
proportion of elements in a 
poor condition state and 
structures with load limits all 
affect the use of a bridge 
structure from a public safety, 
comfort and convenience 
perspective. 

 
Table 25: Bridges and Culverts Technical Levels of Service Metrics 

Service Attribute Technical Level of Service Measure 2018 2019 
Scope % of bridges in the municipality with loading or 

dimensional restrictions* 
 

3.2% 20.0% 

Quality For bridges in the municipality, the average bridge 
condition index value. 
 

74 74 

 For structural culverts in the municipality, the average 
bridge condition index value. 
 

68 68 

*New and improved data was collected between 2018 & 2019 resulting in an increase in the number of bridges with loading 
or dimensional restrictions. 
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8.2.5.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Bridges and Culverts SMEs in demand management 
planning. 

 

8.2.5.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Bridges and Culverts asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that the Bridges and Culverts’ Level of Service (i.e. 
performance) supports the community’s socioeconomic growth over the short and long term.  The 
Waterloo DSS allows staff to ensure that the future probability for underperforming infrastructure and 
its consequences is minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Bridges and Culverts asset management is centralized within the 
Waterloo DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast 
the effects of contemplated decisions increases the reliability of the infrastructure’s future 
performance. 
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8.2.5.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is medium when compared to other asset classes.  In order to 
remedy the performance gap it is estimated that an additional $400,000 per annum is required, 
$200,000 from the tax base and $200,000 from Stormwater.  This asset class is shared between the 
two funding sources. 
 
In order to ensure management of Bridges and Culverts assets continues to be optimal, future asset 
management steps will aim to find the most efficient means of working towards remedying the 
performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3 Appendix C: Non-Core Assets 
For O. Reg. 588/17, non-core assets are those that each municipality has and that are not included as 
a Core Asset.  For the 2020 AMP, the City has 10 asset groups that are considered non-core and 
reported upon in this section.  
 
8.3.1 Facilities 
 
8.3.1.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City’s facilities network is comprised of more than 100 buildings ranging from sheds to large 
recreation facilities and has an estimated 1,127,538 of square feet of floor space. The total 
replacement value of the facilities is approximately $272 million and represents 10.6% of the total 
replacement value of the City’s assets.  Facilities include, however are not limited to City Hall, 
recreation facilities, libraries, fire stations and various structures within Parks.  
 

  



127 | P a g e  
 

8.3.1.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Facilities assets have an estimated $71 million in funding allocated in 
the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast, the distribution of the 
funding is shown in Figure 43 
 

Figure 43: 2020-2029 Capital Funding Distribution for Facilities 

 
 
The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $1.7 million or 0.9% of the operating budget is considered to be directly related 
to treating Facility assets. For example, the Facilities operating budget includes $545,000 which is 
spent on building treatment activities each year. 
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8.3.1.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Facilities are typically rehabilitated through the replacement or refurbishment of individual components 
or groups of components.  Each component has an estimated service life that is combined with 
observations of the condition of each component during site investigations and a target performance 
for the respective component to project the required expenditures.  Individual components are treated 
when they reach a performance score of 0%, with confirmed deterioration. 
 
8.3.1.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Facility maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Localized repairs (e.g. floor tile replacement, painting, broken fixtures etc.) 
 

For Facility maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Programmed/grouped repairs (e.g. roof replacement program) 
• Component replacements (e.g. windows, doors) 
• Interior and exterior renovation 

 
For Facility replacement the following lifecycle management activity options exist, but are not limited 
to: 

• Complete facility replacement (very rare) 
 
The Waterloo DSS is used to forecast the Facilities asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted.  This is because the limits 
of scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.1.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.1.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Currently about 65% of Facilities assets have poor or very poor performance profiles.  The average 
annual budgeted capital expenditures of approximately $3.4 million will result in an improvement in 
the performance profile of Facilities assets over the next 25 years. The proportion of asset class in 
fair, good, and excellent performance increases from 35% to close to 70% over the 25-year span.  
The remaining portions of the asset class have poor or very poor performance profiles for the same 
time span as shown in Figure 44. 
 
Figure 44: Annual Performance of Facilities in the Budget Scenario 
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8.3.1.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $4.6 million over the next 25 years is required to 
achieve the target performance profile of the Facilities asset class. In the target scenario, the 
proportion of the asset class with fair, good, and excellent performance profiles increases from 36% to 
almost 80% over the 25-year span as illustrated in Figure 45. The remaining portions of the asset 
class have poor or very poor performance profiles for the same time span. 
 
Figure 45: Annual Performance of Facilities in the Target Scenario 
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8.3.1.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Facilities 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 

 

8.3.1.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  

The Waterloo DSS will be used to assist Facilities SMEs in demand management planning.  
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8.3.1.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Facilities asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Facilities’ Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Facilities asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects 
of contemplated decisions increases the reliability of the infrastructure’s future performance. 
 
8.3.1.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is medium when compared to other asset classes.  In order to 
remedy the performance gap it is estimated that an additional $1.2 million per annum is required.  
 
In order to ensure management of Facilities assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3.2 Parks 
 
8.3.2.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
There are approximately 134 parks of varying sizes across the City, ranging from small parkettes to 
large neighbourhood parks. It is important to note that buildings with Parks are captured under the 
Facilities asset class.  The estimated replacement value of Parks is $38 million which represents 
approximately 1.5% of the total replacement value of the City’s assets. 
 
8.3.2.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Park assets have an estimated $73 million in funding allocated in the 
Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The estimated distribution of 
the funding is shown in Figure 46. 
 
Figure 46: 2020-2029 Capital Funding Distribution for Parks 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $870,000 or 0.5% of the operating budget is considered to be directly related 
to treating Park assets. For example, the Parks operating budget includes $105,000 for treating 
playgrounds each year. 
 
8.3.2.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Park assets are treated when they fall below the target performance for the respective component. In 
general, components with a higher consequence of underperformance (playgrounds, structures, etc.) 
have a higher target performance than those with a lower consequence of underperformance (i.e. 
benches, fields, etc.). 
 
8.3.2.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Park maintenance the following lifecycle management activity options exist, but are not limited to: 

• Localized repairs 
 

For Park rehabilitation the following lifecycle management activity options exist, but are not limited to: 

• Components replacements (e.g. benches, signs, playgrounds, etc.)  
 

For Park reconstruction the following lifecycle management activity options exist, but are not limited 
to: 

• Park reconstruction 
  

The Waterloo DSS is used to forecast the Parks asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted.  This is because the limits 
of scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.2.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.2.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Currently about 55% of Parks assets have poor and very poor performance profiles. The average 
annual budgeted capital expenditures of approximately $1.4 million will result in a decline in the 
performance profile over the next 25 years, which is anticipated to be unacceptable to most 
stakeholders.  The portion of asset class with fair, good, and excellent performance profiles fluctuates 
around 35% over the 25-year span.  The remaining portions of the asset class have poor or very poor 
performance profiles for the same time span as shown in Figure 47. 
 
Figure 47: Annual Performance of Park assets in the Budget Scenario 

 
 
8.3.2.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $2.9 million over the next 25 years is required to 
achieve the target performance profile of the Parks asset class.  The portion of asset class with fair, 
good, and excellent performance profiles fluctuates around 65% over the 25-year span as illustrated 
in Figure 48.  The remaining portions of the asset class have poor or very poor performance profiles 
for the same time span. 
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Figure 48: Annual Performance of Park assets in the Target Scenario 

 
 
8.3.2.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Parks 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 
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8.3.2.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Parks SMEs in demand management planning. 

 
8.3.2.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Parks asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Parks’ Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Parks asset management is centralized within the Waterloo DSS, 
allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects of 
contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.3.2.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is relatively high when compared to other asset classes.  In 
order to remedy the performance gap it is estimated that an additional $1.5 million per annum is 
required.  
 
In order to ensure management of Parks assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters  
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8.3.3 Forestry 
 
8.3.3.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The urban forest is comprised of street trees as well as all the trees on city owned lands, open spaces 
and woodlots.  At this time, the forestry asset class is primarily comprised of the 30,000 street trees in 
Waterloo.  The total replacement value of the forestry assets is approximately $75 million, which 
represents approximately 2.9% of the total replacement value of the City’s assets. 
 
8.3.3.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Forestry assets have an estimated $4 million in funding allocated in 
the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the 
funding is shown in Figure 49. 
 

Figure 49: 2020-2029 Capital Funding Distribution for Forestry 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $535,000 million or 0.3% of the operating budget is considered to be directly 
related to treating the urban forest. For example, the Forestry operating budget includes $275,000 for 
inspecting and elevating trees within the City. 
 

8.3.3.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Street trees are removed and replaced when they reach the end of their useful life (i.e. reach a 
performance of 0%, with confirmed deterioration). The useful life can vary widely depending on the 
species of tree and location in the road right-of-way. 
 
8.3.3.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Forestry maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Trimming/pruning 
• Tree elevation 

 
For Forestry rehabilitation the following lifecycle management activity options exist, but are not limited 
to: 

• Localized removal and replanting 
 

For Forestry replacement the following lifecycle management activity options exist, but are not limited 
to: 

• Removal and replanting program 
 

The Waterloo DSS is used to forecast the Forestry asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. inspection, etc.). However, the total projected 
performance and expenditure for the year are not impacted.  This is because the limits of scientific 
forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.3.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.3.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
It is estimated that 2% of street trees have poor or very poor performance profiles and are reaching 
the end of their useful life. External factors impacting the life of street trees such as pests (i.e. 
Emerald Ash Borer) and their respective influence on trees will be considered for future asset 
management plans. Based on the currently available information, the average annual budgeted 
capital expenditures of approximately $300,000 will result in a performance profile that is anticipated 
to be acceptable to most stakeholders.  The portion of asset class with fair, good, and excellent 
performance profile is maintained around 97% over the 25-year span as illustrated in Figure 50.  The 
remaining portions of the asset class have poor or very poor performance profiles up to 2034, at 
which time the very poor performance profile is eliminated.  
 

Figure 50: Annual Performance of Forestry assets in the Budget Scenario 
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8.3.3.5.2 Target Performance and Required Expenditures 
As described above, the current budgeted expenditures are expected to be in the general range that 
is required to achieve the target performance for street trees. 
 
8.3.3.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Forestry 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 

 
8.3.3.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as population change, regulatory 
requirements, changes in demographics, seasonal factors, consumer preferences and expectations, 
technological changes, economic factors, environmental awareness and climate change. Climate 
change is a major factor for Forestry assets due to the increased severity of both summer and winter 
storms that cause significant damage to the urban forest canopy as well as invasive pests and 
diseases. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Forestry SMEs in demand management planning. 
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8.3.3.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Forestry asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Forestry’ Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Forestry asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects 
of contemplated decisions increases the reliability of the infrastructure’s future performance. 
 
8.3.3.8 Conclusion and Next Steps 
Based on available information, a difference between Budget (existing) and Target Levels of Service 
(i.e. infrastructure performance) over the next 25-years is not expected at this time. 
 
In order to ensure management of Forestry assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of maintaining the performance forecast. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters  
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8.3.4 Parking 
 
8.3.4.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City’s Parking Enterprise is responsible for operating and maintaining 17 parking lots and one 
parkade in Uptown Waterloo.  Of the 17 parking lots, the Parking Enterprise owns 13 of them while 
four of them are owned by other areas within the City.  The Bauer Lot is owned by Parks, the Caroline 
North and South lot lands are owned by the Industrial Land Account (ILA) while Temporary Lot A is a 
land lease. The total replacement value of assets owned by Parking is approximately $34 million, 
which represents 1.3% of the total replacement value of the City’s assets. 
 
8.3.4.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Parking assets have an estimated $20 million in funding allocated in 
the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the 
funding is shown in Figure 51. 
 
Figure 51: 2020-2029 Capital Funding Distribution for Parking Assets 

 
 
  



145 | P a g e  
 

The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Less than $100,000 or 0% of the operating budget is considered to be directly related to 
treating Parking assets. For example, the Parking operating budget includes $16,000 for Parkade 
building treatments each year. 
 
8.3.4.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Parking lots are resurfaced when they reach the end of their useful life, or reach a 
performance of 0%, with confirmed deterioration. 

• The parkade is managed like a facility, where individual components are refurbished or 
replaced as they reach the end of their respective useful life (i.e. reach a performance score of 
0%). 

 
8.3.4.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Parking maintenance the following lifecycle management activity options exist, but are not limited 
to: 

• Localized repair (e.g. patching, floor tile replacement, painting etc.) 
• Crack sealing 

 
For Parking rehabilitation the following lifecycle management activity options exist, but are not limited 
to: 

• Pavement removal and replacement (i.e. resurfacing) 
• Programmed/grouped repairs (e.g. roof replacement program, expansion joint rehabilitation) 
• Component replacements (e.g. windows, doors) 
• Interior and exterior renovation 

 
For Parking reconstruction or replacement, the following lifecycle management activity options exist, 
but are not limited to: 

• Removal of asphalt and granular base, replacement with new (i.e. reconstruction) 
• Complete facility replacement (very rare) 

 
The Waterloo DSS is used to forecast the Parking asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. through surveying, detailed design, etc.). However, the 
total projected performance and expenditure for the year are not impacted.  This is because the limits 
of scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.4.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.4.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Approximately 30% of Parking assets currently reflect poor or very poor performance profiles. The 
average annual budgeted capital expenditures of approximately $200,000 is projected to maintain the 
performance profile throughout the 25 years. Changes to the deterioration trends and funding will 
result in changes to the projected performance. It is anticipated that the forecasted performance will 
not be acceptable for most stakeholders.  The proportion of the asset class in fair, good, and excellent 
performance profile fluctuates roughly around 70% over the 25-year span as illustrated in Figure 52.  
The remaining portions of the asset class have poor or very poor performance profiles for the same 
time span. 
 

Figure 52: Annual Performance of Parking Assets in the Budget Scenario 
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8.3.4.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $500,000 over the next 25 years is required to 
achieve the target performance profile of the Parking asset class. The proportion of the Parking asset 
class with fair, good, and excellent performance profiles fluctuates roughly around 90% over the 25-
year span as illustrated in Figure 53. The remaining portions of the asset class have poor or very 
poor performance profiles for the same time span. 
 
Figure 53: Annual Performance of Parking Assets in the Target Scenario 
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8.3.4.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Parking 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 

 
8.3.4.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Parking SMEs in demand management planning. 
 
 
8.3.4.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Parking asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Parking’s Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Parking’s asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects 
of contemplated decisions increase the reliability of the infrastructure’s future performance. 
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8.3.4.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is medium when compared to other asset classes.  In order to 
remedy the performance gap it is estimated that an additional $300,000 per annum is required.  
 
In order to ensure management of Parking assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3.5 Fleet 
 
8.3.5.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City of Waterloo owns approximately 350 fleet assets, ranging from small vehicles to large winter 
maintenance vehicles.  The total replacement value of fleet assets is approximately $20 million which 
represents 0.8% of the total replacement value of the City’s assets.  It is important to note that the fire 
vehicles are captured under the Fire asset class. 
 
8.3.5.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Fleet assets have an estimated $37 million in funding allocated in the 
Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the funding 
is shown in Figure 54. 
 

Figure 54: 2020-2029 Capital Funding Distribution for Fleet Assets 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Less than $100,000 or 0%of the operating budget is considered to be directly related to 
treating the Fleet shop. Vehicle and equipment maintenance costs are attributed directly to the 
individual item. 
 
8.3.5.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Fleet assets are replaced when they reach the end of their useful life (i.e. reach a performance score 
of 0%). The estimated service life ranges between 4 years and 15 years depending on the type of 
equipment. 
 
8.3.5.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Fleet maintenance the following lifecycle management activity options exist, but are not limited to: 

• Preventative maintenance activities and inspections are undertaken at predetermined intervals 
or according to prescribed criteria, aimed at reducing the failure, risk or performance 
degradation of the equipment. 
 

For Fleet rehabilitation the following lifecycle management activity options exist, but are not limited to: 

• Unscheduled maintenance (repairs) to correct deficiencies that occur between scheduled 
services to maintain fleet in a safe, operable condition. 
 

For Fleet reconstruction the following lifecycle management activity options exist, but are not limited 
to: 

• Replacement 
 

The Waterloo DSS is used to forecast Fleet asset class performance and corresponding expenditure 
over a 25-year span. Fleet is a unique asset class as maintenance and rehabilitation activities are 
ongoing throughout the year to ensure that the equipment can provide an acceptable level of service. 
Once the forecast activities are within the one to three year span, SMEs determine the appropriate 
replacement needs.  In doing so, all available information relating to items listed in Table 10 and 
Table 11 is considered by SMEs in order to determine the treatment of highest /benefit to the 
community.  It is not atypical to adjust treatments and costs from the original forecast.  This is 
because more information (e.g. functional and conditional needs are identified each year). However, 
the total projected performance and expenditure for the year are not impacted.  This is because the 
limits of scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.5.5 Level of Services 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.5.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
There are currently around 38% of fleet assets that reflect poor or very poor performance. The 
average annual budgeted capital expenditures of approximately $2.8 million will result in a 
performance profile that is anticipated to be acceptable to most stakeholders. The portion of asset 
class in fair, good, and excellent performance fluctuates around 70% over the 25-year span as 
illustrated in Figure 55.  The remaining portions of the asset class are in poor and very poor 
performance categories for the same time span. Fleet is encountering a direct challenge as a result of 
COVID-19 and that is the need to retain vehicles that have exceeded their optimum life in order to 
meet physical distancing requirements.  This has the potential to impact Fleet’s performance. 
 

Figure 55: Annual Performance of Fleet Assets in the Budget Scenario 
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8.3.5.5.2 Target Performance and Required Expenditures 
As described above, the current budgeted expenditures are expected to be in the general range that 
is required to achieve the target performance for fleet assets. 
 
8.3.5.5.3  Ontario Regulation 588/17 
A requirement For O. Reg. 588/17 is the reporting of the average age of assets.  The average age for 
Fleet equipment is 8 years. 
 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Fleet 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 
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8.3.5.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services impact fleet assets.  These demands can include the impacts of climate 
change, population change, regulatory requirements, changes in demographics, seasonal factors, 
consumer preferences and expectations, technological changes, economic factors, and environmental 
awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist SMEs in other asset classes (e.g. Transportation, Water 
Distribution) in demand management planning. The demand management planning in those areas 
have the potential to impact Fleet and the equipment the City purchases and maintains.  

 

8.3.5.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Fleet asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Fleet’s Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherit SME expertise, in order to minimize risk, SMEs always consider a wide 
range of factors during infrastructure decision making processes, the core of which are included in 
Table 11. The available asset inventory data, deterioration rates and funding related to Fleet is 
centralized within the Waterloo DSS. This along with fleet equipment assessments and professional 
management allow staff to make comprehensive and informed decisions.  The ability to forecast 
effects of contemplated decisions, increase the reliability of infrastructure’s future performance. 
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8.3.5.8 Conclusion and Next Steps 
Based on available information, a difference between Budget (existing) and Target Levels of Service 
(i.e. infrastructure performance) over the next 25-years is not expected at this time. 
 
In order to ensure management of Fleet assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of maintaining the performance forecast. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters  
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8.3.6 Fire  
 
8.3.6.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City’s Fire assets is comprised of small equipment and personal protective equipment as well as 
vehicles ranging from larger fire apparatus to fire support vehicles. The total replacement value of Fire 
assets is approximately $8 million, which represents approximately 0.3% of the total replacement 
value of the City’s assets. It is important to note that the fire stations are captured under the Facilities 
asset class. 
 
8.3.6.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Fire assets have an estimated $9 million in funding allocated in the 
Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the funding 
is shown in Figure 56. 
 
Figure 56: 2020-2029 Capital Funding Distribution for Fire Assets 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Approximately $240,000 or 0% of the operating budget is considered to be directly related to 
treating Fire vehicles and equipment. 
 
8.3.6.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 

• Fire equipment is replaced when it reaches the end of its useful life (i.e. a performance score 
of 0%) or in accordance with the best judgement of Fire staff. 

• Fire vehicles and apparatus are replaced in accordance with the best judgement of Fire staff 
based on age, functionality and utilization records. 

 
8.3.6.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Fire maintenance the following lifecycle management activity options exist, but are not limited to: 

• Scheduled treatments (e.g. oil changes, brake changes, etc.) 
 

For Fire rehabilitation the following lifecycle management activity options exist, but are not limited to: 

• Repairs 
 

For Fire replacement the following lifecycle management activity options exist, but are not limited to: 

• Replacement 
 

The Waterloo DSS is used to forecast the Fire asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by the 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. conditional and functional assessment, etc.). However, 
the total projected performance and expenditure for the year are not impacted.  This is because the 
limits of scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.6.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.6.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Currently almost 80% of Fire assets have poor and very poor performance profiles as shown in 
Figure 57. The average annual budgeted capital expenditures of approximately $500,000 will result in 
a decline in the performance profile over the next 25 years, which is anticipated to be unacceptable to 
most stakeholders.  The proportion of Fire asset class with fair, good, and excellent performance 
profiles fluctuates roughly around 40% over the 25-year span.  The remaining portions of the asset 
class have poor or very poor performance profiles for the same time span. 
 
Figure 57: Annual Performance of Fire Assets in the Budget Scenario 

 
 
8.3.6.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $800,000 over the next 25 years is required to 
achieve the target performance profile of the Fire asset class.  In the target scenario, the proportion of 
asset class with fair, good, and excellent performance profiles fluctuates roughly around 70% for the 
first half and 60% over the second half of the 25-year span as illustrated in Figure 58.  The remaining 
portions of the asset class have poor or very poor performance profiles for the same time span. 
 



159 | P a g e  
 

Figure 58: Annual Performance of Fire Assets in the Target Scenario 

 
 
8.3.6.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Fire 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 
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8.3.6.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Fire SMEs in demand management planning. 

 

8.3.6.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Fire asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Fire’ Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Fire’s asset management is centralized within the Waterloo DSS, 
allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects of 
contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.3.6.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is medium when compared to other asset classes.  In order to 
remedy the performance gap it is estimated that an additional $300,000 per annum is required.  
 
In order to ensure management of Fire assets continues to be optimal, future asset management 
steps will aim to find the most efficient means of working towards remedying the performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3.7 Information Technology 
 
8.3.7.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
There are approximately 1,500 information management and technology services (IMTS) related assets 
owned by the City, ranging from desktop computers, software applications to fibre optic infrastructure.  
The total replacement value of the IMTS assets is approximately $16 million, current breakdown of 
value includes approximately 65% software, and 35 % for data, hardware, and infrastructure.  IMTS 
asset class represents approximately 0.6% of the total replacement value of the City’s assets.  
 
8.3.7.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Information Technology assets have an estimated $25 million in 
funding allocated in the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The 
distribution of the funding is shown in Figure 59. 
 
Figure 59: 2020-2029 Capital Funding Distribution for Information Technology 
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The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. The Information Technology assets group does not have any items within their operating 
budget dedicated to maintaining existing asset. 
 
8.3.7.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
IMTS assets are replaced when they reach the end of their useful life (i.e. reach a performance score 
of 0%). The estimated service life ranges between 1 and 5 years for software and hardware assets, and 
25 years for fibre optic infrastructure assets. 
 
8.3.7.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Information Technology maintenance the following lifecycle management activity options exist, but 
are not limited to: 

• Repair or replacement as necessary 
• Application refresh and upgrades 

 
For Information Technology rehabilitation the following lifecycle management activity options exist, but 
are not limited to: 

• Focused repair or replacement program 
 

For Information Technology replacement the following lifecycle management activity options exist, but 
are not limited to: 

• General replacement 
 

The Waterloo DSS is used to forecast the Information Technology asset class performance and 
corresponding expenditure over a 25-year span. Once the forecast activities are within the one to 
three year span, SMEs determine the appropriate treatment within the forecasted general categories 
above.  In doing so, all available information relating to the items listed in Table 10 and Table 11 is 
considered by SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is 
not atypical to adjust treatments and costs from the original forecast.  This is because more 
information becomes available closer to the start of the project (i.e. functional requirements, detailed 
design, etc.) However, the total projected performance and expenditure for the year are not impacted.  
This is because the limits of scientific forecasting occur at the aggregate level of asset class 
performance and spending. 
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8.3.7.5 Level of Service 
Please refer to section 5.1.5for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.7.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Currently about 9% of Information Technology assets have poor performance portion profiles as 
shown in Figure 60.  The average annual budgeted capital expenditures of approximately $1.3 million 
will result in a decline in the performance profile over the next 25 years, which is anticipated to be 
unacceptable to most stakeholders. The portion of asset class with fair, good, and excellent 
performance profiles fluctuates around 50% over the 25-year span.  The remaining portions of the 
asset class have poor or very poor performance profiles for the same time span. 
 
Figure 60: Annual Performance of Information Technology Assets in the Budget Scenario 
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8.3.7.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $1.6 million over the next 25 years is required to 
achieve the target performance profile of the Information Technology asset class.  In the target 
scenario, the proportion of the asset class with fair, good, and excellent performance profiles 
fluctuates around 60% over the 25-year span. The remaining portions of the asset class have poor or 
very poor performance profiles for the same time span as shown in Figure 61. 
 
Figure 61: Annual Performance of Information Technology Assets in the Target Scenario 

 
 
8.3.7.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, 
Information Technology metrics will be developed and included in the 2023 AMP.  These will be as 
necessary, sub-sets of the comprehensive Level of Service already developed by the City, as shown 
in the previous two sections. 
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8.3.7.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Information Technology SMEs in demand management 
planning. 

 

8.3.7.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Information Technology asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Information Technology’s Level of Service (i.e. 
performance) supports the community’s socioeconomic growth over the short and long term.  The 
Waterloo DSS allows staff to ensure that the future probability of underperforming infrastructure and 
its consequences is minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Information Technology’s asset management is centralized within 
the Waterloo DSS, allowing staff to make comprehensive and informed decisions.  The ability to 
forecast the effects of contemplated decisions increases the reliability of the infrastructure’s future 
performance. 
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8.3.7.8 Conclusion and Next Steps 
The difference between Budget (existing) and Target Levels of Service (i.e. infrastructure 
performance) over the next 25-years is relatively high when compared to other asset classes.  In 
order to remedy the performance gap it is estimated that an additional $300,000 per annum is 
required.  
 
In order to ensure management of Information Technology assets continues to be optimal, future 
asset management steps will aim to find the most efficient means of working towards remedying the 
performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

Tactical steps will include:   
o Minimizing impact on staff time with respect to sharing information required for the 

Waterloo DSS 
o Increasing awareness of difference between project level (most granular asset 

inventory) and network (asset class) level application of asset management principles 
o Increasing awareness of general forecasting principles 

 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3.8 Cemeteries 
 
8.3.8.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City owns two cemeteries.  The current estimate of the replacement value of the cemetery asset 
class is approximately $5 million.  
 
8.3.8.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Cemetery assets have an estimated $1 million in funding allocated in 
the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the 
funding is shown in Figure 62. 
 
Figure 62: 2020-2029 Capital Funding Distribution for Cemeteries 

 
 
The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. Less than $100,000 or 0% of the operating budget is considered to be directly related to 
treating Cemetery assets. An example of infrastructure funding in the Cemeteries operating budget is 
$64,000 which is spent on building maintenance and repairs. 
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8.3.8.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Cemeteries assets are treated when they fall below the target performance for the respective 
component. In general, components with a higher consequence of underperformance have a higher 
target performance than those with a lower consequence of underperformance. 
 
8.3.8.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Cemetery maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Localized repairs (e.g. floor tile replacement, painting, broken fixtures etc.) 
 

For Cemetery rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Programmed/grouped repairs (e.g. roof replacement program) 
• Component replacements (e.g. windows, doors) 
• Interior and exterior renovation 

 
For Cemetery replacement the following lifecycle management activity options exist, but are not 
limited to: 

• Complete facility replacement (very rare) 
 

The Waterloo DSS is used to forecast the Cemeteries asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. surveying, detailed design, etc.). However, the total 
projected performance and expenditure for the year are not impacted.  This is because the limits of 
scientific forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.8.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.8.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
There are currently about 35% of Cemeteries assets that have a poor or very poor performance 
profile as shown in Figure 63. While the average annual budgeted capital expenditures of 
approximately $100,000 indicates that the performance profile of cemetery assets will improve, the 
data maturity level for this asset class is low.  As a result, changes to the performance profile are 
expected as data maturity improves. The proportion of the asset class with fair, good, and excellent 
performance profiles fluctuates around 65% over the 25-year span.  The remaining portions of the 
asset class exhibit poor and very poor performance categories for the same time span. 
 
Figure 63: Annual Performance of Cemetery Assets in the Budget Scenario 
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8.3.8.5.2 Target Performance and Required Expenditures 
An average annual expenditure of approximately $100,000 over the next 25 years is required to 
achieve the target performance profile of the Cemeteries asset class.  In the target scenario, the 
proportion of asset class with fair, good, and excellent performance profiles is maintained between 
80% and 90% up to 2039, and 60% to 70% for the remainder of the 25-year span. The remaining 
portions of the asset class have poor or very poor performance profiles for the same time span as 
shown in Figure 64. 
 
Figure 64: Annual Performance of Cemetery Assets in the Target Scenario 

 
 
8.3.8.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, 
Cemeteries metrics will be developed and included in the 2023 AMP.  These will be as necessary, 
sub-sets of the comprehensive Level of Service already developed by the City, as shown in the 
previous two sections. 
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8.3.8.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Cemeteries SMEs in demand management planning. 

  

8.3.8.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Cemeteries asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 

 
This three-pronged approach ensures that Cemeteries’ Level of Service (i.e. performance) supports 
the community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff 
to ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Cemeteries’ asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast effects of 
contemplated decisions increases the reliability of the infrastructure’s future performance. 
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8.3.8.8 Conclusion and Next Steps 
Based on available information, a difference between Budget (existing) and Target Levels of Service 
(i.e. infrastructure performance) over the next 25-years is not expected at this time. 
 
In order to ensure management of Cemeteries assets continues to be optimal, future asset 
management steps will aim to find the most efficient means of working towards remedying the 
performance gap. 
 
Strategic steps will include:  

o Continuous effort in increasing performance data collection capabilities 
o Continuous improvement of the Waterloo DSS analysis capabilities 
o Continuous improvement of forecasting logic 
o Corporate awareness and training 

 
Tactical steps will include:   

o Minimizing impact on staff time with respect to sharing information required for the 
Waterloo DSS 

o Increasing awareness of the difference between project level (most granular asset 
inventory) and network (asset class) level application of asset management principles 

o Increasing awareness of general forecasting principles 
 
Operational steps will include:   

o Where applicable, developing data collection templates and means 
o Continuous engagement with SMEs on progress 
o Improving consumer-based modelling parameters 
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8.3.9 Public Art 
 
8.3.9.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
The City’s Public Art asset class is composed of 21 pieces.  This is a unique asset class in the sense 
that it is not engineered.  Its value generally appreciates over time so purchase value cannot be used 
as its replacement value.  Appraisement by art professionals is necessary in order to estimate the 
replacement value. 
 
8.3.9.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. Public Art assets have an estimated $1 million in funding allocated in 
the Approved 2020-2022 Capital Budget and 2023-2029 Capital Forecast. The distribution of the 
funding is shown in Figure 65. 
 
Figure 65: 2020-2029 Capital Funding Distribution for Public Art 

 

 

The City also spends money on infrastructure through its annual operating budget.  
Table 7 in Section 4.3 provides a summary of the planned expenditures in the 2020-2022 operating 
budget. The operating budget dedicated to maintain public art assets is less than $100,000. 
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8.3.9.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Public Art is treated for deterioration on an as need basis.  
 
8.3.9.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Public Art maintenance the following lifecycle management activity options exist, but are not 
limited to: 

• Graffiti removal 
 

For Public art rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• Restoration 
 

For Public Art reconstruction the following lifecycle management activity options exist, but are not 
limited to: 

• N/A 
 

The Waterloo DSS is used to forecast the Public Art asset class performance and corresponding 
expenditure over a 25-year span. Once the forecast activities are within the one to three year span, 
SMEs determine the appropriate treatment within the forecasted general categories above.  In doing 
so, all available information relating to the items listed in Table 10 and Table 11 is considered by 
SMEs in order to determine the treatment of optimal cost/benefit to the community.  It is not atypical to 
adjust treatments and costs from the original forecast.  This is because more information becomes 
available closer to the start of the project (i.e. detailed design, etc.). However, the total projected 
performance and expenditure for the year are not impacted.  This is because the limits of scientific 
forecasting occur at the aggregate level of asset class performance and spending. 
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8.3.9.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.9.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Public Art is a unique asset class for which modelling parameters are currently being developed in 
collaboration with SMEs.  
 
8.3.9.5.2 Target Performance and Required Expenditures 
Public Art is a unique asset class for which modelling parameters are currently being developed in 
collaboration with SMEs.  
 
8.3.9.5.3 Ontario Regulation 588/17 
Service levels are defined in two terms, community levels of service and technical levels of service. O. 
Reg. 588/17 identifies specific metrics for core assets that municipalities must report on however 
metrics for non-core assets are to be developed by each municipality. As a non-core asset, Public Art 
metrics will be developed and included in the 2023 AMP.  These will be as necessary, sub-sets of the 
comprehensive Level of Service already developed by the City, as shown in the previous two 
sections. 

 
8.3.9.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
The Waterloo DSS will be used to assist Public Art SMEs in demand management planning. 

 

8.3.9.7 Risk 
Please refer to section 5.1.7 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Risk related to the Public Art asset class is managed through: 
 

• SME knowledge and expertise 
• Data-driven decision making 
• Performance and expenditure forecasting 
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This three-pronged approach ensures that Public Art Level of Service (i.e. performance) supports the 
community’s socioeconomic growth over the short and long term.  The Waterloo DSS allows staff to 
ensure that the future probability of underperforming infrastructure and its consequences is 
minimized. 
 
In addition to their inherent expertise, in order to minimize risk, SMEs always consider a wide range of 
factors during infrastructure decision-making processes, the core of which are included in Table 11. 
All corporate information related to Public Art asset management is centralized within the Waterloo 
DSS, allowing staff to make comprehensive and informed decisions.  The ability to forecast the effects 
of contemplated decisions increase the reliability of the infrastructure’s future performance. 
 
8.3.9.8 Conclusion and Next Steps 
Public Art is a unique asset class for which modelling parameters are currently being developed in 
collaboration with SMEs.  
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8.3.10 Land 
 
8.3.10.1 What do we own and what is it worth? 
Please refer to section 5.1.1 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Land asset class is composed of hundreds of parcels across the City.  This is a unique asset class in 
the sense that it is not engineered.  Its value generally appreciates over time so purchase value 
cannot be used as its replacement value.  Appraisement by land professionals is necessary in order 
to estimate the replacement value. 
 
8.3.10.2 Allocation of Infrastructure Funding 
Please refer to section 5.1.2 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
As indicated in Section 4.3, the capital budget has the most significant portion of funding allocated for 
the City’s infrastructure assets. In the Approved 2020-2022 Capital Budget and 2023-2029 Capital 
Forecast there is no exclusive “land only” investment over the next 10 years, rather indirect 
investment are made into the Land asset class via direct investing in assets that are attached to it.  
 
8.3.10.3 Rehabilitation or Replacement Strategies 
Please refer to section 5.1.3 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Land assets are typically not treated directly, rather the assets attached to them are. 
 
8.3.10.4 Lifecycle Management Activities 
Please refer to section 5.1.4 for general context and appropriate asset management interpretation of 
this section’s specifics. 

For Land maintenance the following lifecycle management activity options exist, but are not limited to: 

• Grass cutting (vacant) 
 

For Land pipes rehabilitation the following lifecycle management activity options exist, but are not 
limited to: 

• N/A, indirectly via other attached asset classes  
 

For Land reconstruction the following lifecycle management activity options exist, but are not limited 
to: 

• N/A, indirectly via other attached asset classes 
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8.3.10.5 Level of Service 
Please refer to section 5.1.5 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
8.3.10.5.1 Current Performance and Projected impact of Budgeted Capital Expenditures 
Land performance is directly proportional to those asset classes that are attached to it. 
Vacant and non-asset centric parcels are subject to realty market forces, and therefor are outside the 
scope of the AMP.  
 
8.3.10.5.2 Target Performance and Required Expenditures 
Land performance is directly proportional to those asset classes that are attached to it. 
Vacant and non-asset centric parcels are subject to realty market forces, and therefor are outside the 
scope of the AMP. 
 
8.3.10.5.3 Ontario Regulation 588/17 
Due to the nature of the Land asset class, metrics are not anticipated to be developed. 

 
8.3.10.6 Demand Management Plan 
Please refer to section 5.1.6 for general context and appropriate asset management interpretation of 
this section’s specifics. 
 
Demand for new services is driven by various factors such as climate change, population change, 
regulatory requirements, changes in demographics, seasonal factors, consumer preferences and 
expectations, technological changes, economic factors, and environmental awareness. 

Demand will be managed through a combination of managing existing assets, upgrading existing 
assets, providing new assets, and demand forecasting.  Demand management practices can include 
non-asset solutions, insuring against risks and managing performance.  
 
Where applicable, the Waterloo DSS will be used to assist Land SMEs in demand management 
planning. 

 

8.3.10.7 Risk 
Land risk is directly proportional to those asset classes that are attached to it, and is therefore 
managed via risk management of those asset classes.  Vacant and non-asset centric parcels are 
subject to realty market forces, and therefore are outside the scope of the AMP. 
 
8.3.10.8 Conclusion and Next Steps 
Land asset management will continue to be conducted indirectly via those asset classes attached to 
it.  For vacant and non-asset centric parcels typical realty market forces will apply. 
 
  



Memorandum 

From: Milos Posavljak, PhD Cndt, P Eng, University of Waterloo 

To: Cassandra Pacey, CPA, CGA, Asset Management Manager, City of Waterloo  

Date: 3-Jul-2020 

Re: Application of Risk and Reliability to Provision of Public Infrastructure 

Risk management is a central theme for all successful organizations.  Since the 
introduction of asset management principles to provision of public infrastructure 
just over a decade ago, risk based prioritization has become a key term of focus.    

According to the latest asset management research at the University of Waterloo, 
unfortunately, risk has not yet been properly formulated in the context of public 
infrastructure management. The issue stems from current industry practice 
attempting to conform public infrastructure management risk assessment to private 
sector risk assessment.  Typically the engineering definition of risk is used to start-
off the assessment, that is “risk = probability of asset failure x consequence of 
failure.”  Then subjective and arbitrary scores or qualitative categories are used, 
rather than continuing with actual statistical calculations that are necessary for the 
assessment to satisfy the engineering definition of risk (with which the assessment 
started-off).  Furthermore, the professional engineering industry’s goal is to ensure 
that infrastructure does not fail at all.  In fact, civil engineering infrastructure is 
designed with a 0.99999 reliability (i.e. probability of not failing) resulting in 
0.00001 probability of failure. The term “failure” is not lightly used in engineering, if 
at all; the proper term is “reliability” which is the opposite of failure.  There have 
been a very limited number of failures in the developed world, however, compared 
to the volume of built infrastructure, its actual working (i.e.in the field) reliability is 
significantly higher than 0.99999 or another way to consider it, the probability of 
failure is less than 1/10,000.   

Mechanical engineered assets typically make up less than 5% of a municipal 
infrastructure portfolio, this includes fleet, heating, ventilation and air conditioning 
(HVAC), and mechanized equipment.  Assuming manufacturer’s schedule of pre-
planned treatments is adhered to, once its lifecycle comes to an end, it is not 
considered “failure” as it has fulfilled its designed lifecycle.   

8.4  Appendix D: Application of Risk



Civil engineered assets typically make up 95% of a municipal infrastructure 
portfolio.  Unless the magnitude of the forces experienced once constructed, are 
significantly greater (i.e. natural disaster) than those that the infrastructure was 
designed for, civil engineered assets will continue to stand (i.e. not fail) in 
perpetuity.  The assets will deteriorate over time, however the infrastructure is not 
designed to physically fail, rather the performance or level of service will decline.  As 
mentioned above, the rarity of such failures does not justify focusing entire asset 
management risk assessments on the probability of infrastructure failure, especially 
not with subjective and arbitrary risk scoring for “probability of failure”.   

According to latest asset management research from the University of Waterloo, the 
only risk which can practically be managed by a municipality is the risk of failing to 
meet infrastructure performance targets thereby negatively impacting the 
community’s socioeconomic wellness. In order to assess whether performance 
targets are being met or not, their quantification and visualization (i.e. graphing) is 
necessary.  Therefore, the appropriate definition of risk as it applies to public 
infrastructure management is: 

                public infrastructure asset management risk 
= 

probability of failure to quantify infrastructure performance according to decisions 
being contemplated 

X 
consequence of failure 

Where probability of failure is inversely proportional to asset management system’s 
capabilities and consequence of failure is directly proportional to over or under 
spending on infrastructure.  

Further details on this item and public infrastructure management in general can be 
found in the attached paper titled: “A Different Kind of Partnership – An 
Infrastructure Performance Stock Exchange”.  
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Typically, public–private partnerships are constrained to be ‘mega’ construction projects and long-term arrangements.
This paper introduces a practical mechanism for a novel public–private partnership modelled on the concepts of
market trading (i.e. stock exchange). The ultimate mega project is the management of an entire infrastructure asset
network by a government agency (federal, provincial, local, etc.). Hundreds of billions of dollars are spent each year
in North America on the upkeep of public infrastructure (roads, underground, buildings, parks, etc.). Yet, according
to current projections, this is still far short of the funding that is required to achieve acceptable levels of
performance or service. A transparent, evidence-based and auditable process for deriving a universal infrastructure
asset performance stock measure is introduced. Rather than being based on asset age, as the current ‘old
infrastructure order’ is, the ‘new infrastructure order’ of asset management is based on the principles of reliability
(risk) engineering as applied to corporate information.
Notation
AADiPS average annual deterioration of the infrastructure

asset performance stock (iPS)
ci cost of treatment or improvement activity
iPStTi asset performance after last asset treatment or

inspection (1 to 0)
iPSto asset performance in the current or any future year

(1 to −∞)
mtt asset’s mean time to treatment or improvement activity
n number of treatments or improvement activities
ri cost of asset replacement
SEPMs value of the subject matter expert established

performance measure as inspected, but scaled to a
range of 1 to 0

TTiPS asset’s treatment trigger or improvement activity iPS
threshold value

ta year of treatment or improvement activity
to current or future year for which performance is being

calculated
tpa year of the previous improvement activity
tTi year of last asset treatment or inspection

Introduction
In order to remedy the funding gap to maintain the services
provided by twentieth-century infrastructure and construct the
infrastructure necessary to implement technological advances of
the twenty-first, a different kind of public–private partnership is
necessary, one that is not constrained to ‘mega’ construction
projects and long-term leases whose values are miniscule when
compared to that which is necessary for continuous provision of
all public infrastructure.

This paper recommends the establishment of an exchange for
infrastructure asset performance stock (iPSx). As such, a
derivation of a universal infrastructure asset performance stock
(iPS) measure is developed. iPS development took 10 years to
complete and is currently, since its introduction in 2017, being
applied to 15+ infrastructure managing agencies across Canada.

After analysing the North American infrastructure gap and
limitations of traditional subject matter expert (e.g. engineering)
established performance measures (SEPMs) for infrastructure
assets, the applicability and advantages of iPS are explained.

Purpose
The purpose of this paper is to

■ analyse remedies for the North American infrastructure gap
■ analyse limitations of traditional SEPMs for infrastructure

assets
■ provide the essential elements for establishing an iPSx.

The purpose is to be achieved by applying reliability (risk)
engineering onto subject matter expert (e.g. engineering), finance
and administrative corporate information, available within
managing agencies.
1
erved.
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Scope
The scope includes four unique aspects to contribute to the
advancement of the current state of the art of infrastructure asset
management

■ approaching the problem from a strictly corporate point of
view of a public agency

■ addressing all infrastructure asset classes owned by managing
agencies

■ developing a universal performance measure for all
infrastructure

■ providing a direct link between infrastructure asset
performance and expenditure that is readily auditable by
existing corporate audit standards.

The pillars of the presented material include

■ 8 years of academic research on infrastructure asset
management

■ 10 years of public agency experience covering the full vertical
and horizontal spectrums of the corporation

■ 13 corporate case studies demonstrating uptake by corporate
structures of the arguments herein.

North American infrastructure funding gap
Existing literature varies in the type and detail captured of actual
public sector spending and related financial information and the
time span to which it corresponds. It ranges from qualitative
assertions to quantitative lump sums and overall asset-centric
(i.e. single asset class out of an entire portfolio that an agency
manages) replacement values. The figures themselves are typically
referenced from other publications (e.g. government reports). It is
important to note that both the annual capital and replacement
values are subject to competitive construction bidding. As such,
future projections are subject to market fluctuations. Annual
capital expenditures are of significantly greater concern to asset
management than the replacement value. The asset replacement
value – overall or asset-centric – is theoretical and, other than
giving an idea of the asset’s size, has minimal asset management
process implications.

The Canadian Infrastructure Report Card (CIRC, 2016) and the
US Infrastructure Report Card (ASCE, 2017) annual expenditure
and infrastructure replacement values are shown in Table 1.

The North American infrastructure replacement value is estimated
at C$8·2 trillion. This is 42% of the annual gross domestic
product (GDP) of C$19·6 trillion (Trading Economics, 2018). The
annual capital expended on renewing infrastructure is 0·8% of the
GDP. Hence, the annual value of the means (public infrastructure)
to that of the ends (socio-economic growth – GDP) is at a ratio of
1 to 131. It is argued that the replacement value and its ratio
of 1 to 2·4 cannot be used in the same context, as the term
‘replacement’ typically refers to project-level improvement
activities, which are funded through annual capital expenditure
2
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and, to a lesser extent, through operating expenditure.
Replacement of entire asset-centric networks through lump sums
equal to their replacement value is not practiced.

The predominant modes of funding infrastructure needs are taxes
and user fees. Figure 1 shows the 25-year infrastructure gap
scenarios. In order to close the gap by 2027, all administrations
managing public infrastructure would need to increase taxes and
user fees by 8·30% year on year. This is double the maximum
recorded inflation value (4·15%) in North America from 1993 to
2017, weighted according to existing annual expenditures of
Canada and the USA (BOC, 2018; The Balance, 2018). This is
neither practical nor sustainable, as barring any special
circumstances (e.g. major expansion of communities’ recreation
facilities), elected officials typically aim to keep rates at or below
inflation. Such an approach would see the gap closed in 2057,
while a sustained increase of 4·15% would see the gap closed in
2037. However, the presented timing of all three scenarios is
questionable – as the gap exists now – and the longer it takes to
address it, the larger its actual value will be than the ones
projected today.

The only scenario which attempts to address the gap in a timely
manner, so that there is no ‘gap creep’, is the iPSx.

Provided that the information for the derivation of the instrument
of trade (iPS) is readily available at municipalities, there are no
uptake issues expected from this angle. The time frame shown is
optimistic provided that the logistics for facilitating market trading
will take years to establish. However, it is argued that this is a
significantly less cumbersome undertaking than attempting to
sustain tax rate increases at unprecedented levels across all
relevant agencies. Hence, the scenario is realistic, and perhaps
conservative, when comparing the alternative’s curves across time.

In 2017, the global value of stocks traded was C$101 trillion
(C$1 = £0·592). Providing access to only 0·18% of such value
Table 1. North American infrastructure gap
ts
Information type
 reserved.
Canadaa
 USAb
 North
America
Total existing annual expenditure:
C$ billions
20
 130
 150
Overall infrastructure replacement
value: C$ billions
1100
 7074c
 8174
Annual (2016–2025) funding gap:
C$ billions
10
 170
 180
Annual funding gap as a per cent of
existing annual expenditure: %
47
 131
 120
a Includes CIRC asset class categorisation: potable water, waste water, storm
water, roads, bridges, buildings, sport and recreation facilities, transit
b Includes US Infrastructure Report Card asset class categorisation: surface
transportation, water/waste water infrastructure, public parks and recreation
(excludes electricity, airports, inland waterways and marine ports, dams,
hazardous and solid waste, levees, rail, schools)
c Not readily available, extrapolated from Canada ratio of 20/1100
C$1 = £0·592
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to the infrastructure needs would bridge the gap (World Bank,
2018). It should be noted that there is already an established
infrastructure exchange called the West Coast Infrastructure
Exchange (WCX, 2018). However, its focus appears to be
concentrated on training, education and a project-by-project basis
of assistance to public administrations. On the other hand, the
iPSx is to be an actual market exchange.

As with any market, consumer confidence is a necessity for its
initialisation, growth and sustainability. The minimum bar for
creating an environment where such confidence can come about is
ensuring that the science and engineering behind the concept is
transparent and evidence based. The following section explains
the current related limitations of the industry.

Limitations of traditional SEPMs
The results of analysed SEPMs across different asset classes and
public managing agencies is presented in this section. As each can
be a research topic in itself, background details about previously
conducted research on individual asset classes or parts thereof are
outside the scope of the paper. The main reason being is that,
practically, within a managing agency, all asset classes and their
associate metadata (e.g. performance measures) are considered by
the administrators – at the same time – during decision-making
 [ Mr Milos Posavljak] on [08/05/19]. Copyright © ICE Publishing, all rights res
processes. Therefore, study of such information on an individual
basis does not represent the actual conditions under which they are
typically used during infrastructure asset management decision-
making processes. Table 2 shows a non-exhaustive list of asset
classes and their conditional and functional SEPMs as seen through
the corporate lens. Asset age is the industry-wide ‘fallback’ SEPM
in the absence of others. While this may to an extent be appropriate
for relatively homogenous and small asset stocks (e.g. personal
vehicle and machinery), it is not for extremely heterogeneous and
large asset stocks such as societal infrastructure. The reasoning for
this argument will be discussed later on in the paper.

There appears to be an industry-wide confusion with respect to
defining what the term ‘level of service’ practically means with
respect to provision of public infrastructure. There should be no
such compulsion. The public uses a physical product (i.e. the
infrastructure); therefore, the ‘level of infrastructure performance’
is synonymous with the ‘level of service’ that a public
administration provides to its community, barring the ‘customer
level of service’, which is not related to infrastructure, but rather
to services provided by public servants, such as snowploughing.
While an asset-centric perspective may disagree, under corporate
perspective, top categories of SEPMs’ taxonomy include only
two: conditional and functional. The next immediate level is a
0

20

40

60

80

100

120

140

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

20
41

20
42

Year

A
nn

ua
l f

un
di

ng
 g

ap
 a

s 
pe

r 
ce

nt
 o

f 
cu

rr
en

t 
an

nu
al

 f
un

di
ng

 c
ap

ac
ity

: %

Increasing taxes and user fees at average North American inflation rate from 1993 to 2017 (2·18%)

Maintaining current annual capacity

Increasing taxes and user fees at maximum North American inflation rate from 1993 to 2017 (4·15%)

Increasing taxes and user fees at double the maximum North American inflation rate from 1993 to 2017 (8·30%)

iPSx

Figure 1. North American infrastructure gap projections
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breakdown of each into performance measures defined by
professionals (e.g. subject matter experts, engineers and
administrators) and those defined by the users (e.g. the public).

The key to note from Table 2 is the number and variety of SEPMs
that are considered by public administrations managing
infrastructure. To one who has not had experience of working
long term within a public administration, it may appear SEPMs
4
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are the primary factor driving decision-making. However,
there are a number of other decision factors shown in Table 3,
which are equally important.

The first and second columns show the factors and their
applicability to various asset classes, respectively. The third
column provides specific examples of the type of questions that
are asked under each corporate decision factor.
Table 2. Standard (non-age-based) SEPMs
Asset class
Standard SEPM other
than age – accounting
for conditional asset

performancea
Standard SEPM other than
age – accounting for
conditional asset

performance example
ts reserved.
Standard SEPM other
than age – accounting
for functional asset

performancea
Standard SEPM other
than age – accounting for

functional asset
performance example
Roads
 x
 Pavement condition index
 x
 Average annual daily traffic

Sidewalks
 Frequency of surface distresses
 x
 Trip hazards

Trails
 Frequency of surface distresses
 x
 Trip hazards

Sanitary
 x
 PACP score
 x
 Flow capacity

Water
 x
 Break frequency
 x
 Flow pressure

Storm
 x
 PACP score
 x
 Flow capacity

Storm water management
 x
 Sediment volume
 x
 Storage volume

Facilities
 x
 Facility condition index
 x
 Disability access

Fleet
 x
 Distance travelled
 x
 Capacity to address demand

Parks
 Mix of other asset classes
 x
 Variety of activities available

Forestry
 x
 Tree health
 x
 Canopy spread

Parking
 x
 Pavement condition index
 x
 Capacity to address demand

Fire
 See fleet, facilities and

equipment

x
 Response time
Equipment
 Extent of wear and tear
 x
 Capacity to address demand

Information technology
 Extent of wear and tear
 x
 Capacity to address demand

Cemeteries
 Mix of other asset classes
 x
 Capacity to address demand
a x = established
PACP, pipeline assessment certification program
Table 3. Corporate decision factors – not accounted for by SEPMs
Corporate decision factors
directly affecting past, present
and future asset performance
Asset class
applicability
Examples of questions/comments considered by public administrations
making infrastructure asset management decisions
Economies of scale
 All asset classes
 ‘In order to group projects in proximity, we have to delay or move up treatment
of certain assets.’
Level of service – community
category
All asset classes
 ‘“Good” asset performance category for our small town and “good” for a larger
city is not the same, nor should it be.’
Funding capacity
 All asset classes
 ‘We have maxed out all possible funding means; this is the best we can do
without exponentially raising taxes.’
Project delivery capacity
 All asset classes
 ‘Even if we had the funds to address all needs according to SEPMs, we would
have to expand drastically our project management team and then decrease it
once the backlog needs are addressed.’
Specific funding accommodation
 All asset classes
 ‘The global green infrastructure fund is providing funding only for these specific
assets; therefore, we are moving up their treatment.’
Cost-sharing potential
 All asset classes
 ‘The regional government is treating this regional road in year X; we should wait
or move up our underground work to line up with their timing.’
New design standards’
accommodation
All asset classes
 ‘If we go with the replacement of the asset as planned, the like-for-like
replacement does not meet the new standard; therefore, let us push it out until
we have the funds for the option that does meet the new standards.’
Portion of asset network expressed
by SEPMs
All asset classes
 ‘Do we know what sort of overall impact this project will have on the overall
performance of the network? Perhaps another project should go forward first.’
Timeliness of SEPMs’ information
 All asset classes
 ‘How up to date is our SEPMs information which we are taking into account for
decision-making?’
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Decision-making in general is always concerned with the future,
and so is asset management. Specifically, information from future
projections of asset performance is consumed in the present, and
decisions about future action (e.g. approve funding) or inaction
are made.

Table 4 shows the herein referred to as the old infrastructure order
(currently widespread) industry method of projecting future
infrastructure performance and required expenditure.

There are nine steps in the method. In order to project the future,
it relies on recorded information about the asset’s past.

Typically, the old infrastructure order looks at the asset’s
inspection SEPM information and projects it into the future by
decreasing it over an arbitrary, but industry-accepted (due to lack
of a better alternative) estimated service life. There are a couple of
limitations associated with this approach.

First, rarely does any public agency have inspection SEPM data
for all of its asset classes. Even for a single asset class, the
information is typically not 100% complete and the portion that is
available is often outdated. Hence, it continuously needs to be
refreshed, and this comes at a cost, a cost which is hard to justify
because administrations generally already know the assets that
need to be treated in the near future if funding was available,
hence the identified infrastructure gap. With the backlog of needs
already known, collecting SEPM information to reach a similar
conclusion has a limited value. Based on analysed costing of
linear infrastructure’s data collection, processing and preparation
for decision-making, it is estimated that on average 3% of the
annual capital budget for improving infrastructure would have to
be spent on data collection in order to have an up-to-date
complete SEPM set. This increases to 5% if improvement
activities are concentrated more on maintenance and rehabilitation
rather than replacement and reconstruction. Data cost for vertical
assets (e.g. facilities) can be expected to be in double-digit
percentages, as it is still predominantly a manual process and
there are accessibility issues to certain parts of the assets (e.g. roof
trusses), when compared to linear infrastructure, such as roads,
whose essence revolves around accessibility (i.e. movement of
 [ Mr Milos Posavljak] on [08/05/19]. Copyright © ICE Publishing, all rights res
goods and services). In addition, it is important to realise that
irrelevant of the completeness and freshness degree of SEPM
data, and even the corporate decision factors, there are only five
actions that the public administration can take: approve funding,
delay treatment timing, advance treatment timing, adjust treatment
type and deny funding. Depending on the asset class in question,
there are only three types of treatment terms to which senior-level
decision-making processes are typically exposed to: maintenance,
repair or rehabilitation or preservation and reconstruction or
replacement. While industry-wide there are numerous treatment
options available under each of these terms, practically, at the
individual geographical community boundary, there are only a
limited number that local natural resources and the industry can
sustain from a cost–benefit view of the private sector.

Second, provided that civil engineering infrastructure from its
conception is designed with a reliability of 0·99999 – that is, a
0·00001 probability of failure – the estimated service lives (i.e.
reliability with respect to failure of asset not occurring) are
arbitrary with respect to budget/needs planning. This is the
key ‘understanding bottleneck’ to eliminating the widespread
misconception that asset management’s primary purpose in public
agencies is to prevent infrastructure from failure, where the term
‘failure’ is interpreted as an actual building, bridge, culvert and so
on collapse. Rather, such structures are already designed not to
suffer such failures; therefore, the primary purpose of asset
management in public agencies is achieving asset performance as
per community’s means and expectations. The actual probability
of failure is even lower considering the quantity of infrastructure
built in the past century and the number of recorded failures. A
graduate engineering risk and reliability course teaches that ‘[i]f
the applied stress and strength of a component are known
precisely (i.e. they are deterministic constants), the evaluation of
reliability is a trivial task’ (Pandey and Jyrkama, 2015: p. 11).
The reliability design of structures for 50- or 100-year force-of-
nature events (e.g. storms and earthquakes) is not a trivial
task. Yet, there is widespread trivial use of such estimated service
lives by commercial software for investment planning, where
future timing of needs is programmed within the algorithm to be
the end of the estimated service life and the projected expenditure
to be the full replacement of the structure or its component
Table 4. Old infrastructure order – asset performance and expenditure projections
Step

Old infrastructure order of projecting future infrastructure asset performance and required expenditure according to

SEPMs and asset age (forecasting excludes corporate decision factors)
1
 Identify latest (if) available SEPMs’ value or year that asset was put in service

2
 Identify estimated service life according to industry-wide assumptions or single-asset experiments under controlled conditions

3
 Identify the replacement cost of the asset

4
 Deteriorate performance over long-term span (e.g. 25 years)

5
 Apply replacement cost at years where estimated service life of asset has expired

6
 Repeat steps 1 to 5 for all assets owned

7
 Set arbitrary qualitative performance ranges (e.g. good, fair, poor) for values in step 4

8
 Add up costs of all assets from step 5, and present values as infrastructure funding needs over the long term

9
 Weight overall asset network performance according to the replacement cost of each single asset and project expected long-term

good, fair and poor performance assuming needs from step 8 are going to be addressed
5
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(e.g. foundation). Such an approach does not reflect the asset
performance reliability with respect to community’s means and
expectations. In the case of buried infrastructure, one study found
that ‘[s]urprisingly, the probability of break occurrence is much
higher for pipes installed after 1960’ rather than before (Pelletier
et al., 2003: p. 122). Road deterioration can quite precisely be
transposed onto the estimated service life spectrum. However,
their performance varies based on road type (material and
functional), environment and loading that they are exposed to.
Hence, applying the same industry averages to unique community
circumstances minimises the applicability of the roads’ estimated
service life spectrum. Finally, given that the estimate service life
concept is derived from the study of military equipment reliability
from World War II, its applicability is most appropriate for
the asset classes of equipment, fleet and mechanical facility
components (e.g. heating, ventilation and air-conditioning).
However, even here, the estimated service life can be misleading
if the frequency of use by the public administration does not
correspond to that of the manufacturer’s specifications under
which the estimated service life value was calculated.

Third, the SEPM, asset age and estimated service life forecasting
does not account for the other nine corporate decision factors.
Since each of these is specific to each community’s socio-
economic environment and each community is unique, the
approach fails to account for this vast variety in the projection of
their assets’ future performance and corresponding expenditure.
Perhaps, the most unaccommodating aspect of this variety is the
arbitrary qualitative estimated service life performance category
ranges (e.g. poor condition = 20–40% of estimated service life
remaining). Also, while indeed pavement condition index values
can objectively correspond to deterioration of the material and
ride quality, depending on the unique corporate perspective of an
administration and expectations of the community, the ‘poor’
range and pavement condition of a highway pavement can
translate into ‘good’ for a local road within the community.

Finally, the root problem of the old infrastructure order is not
realising that infrastructure managing agencies are not in the
business of ‘preventing infrastructure failure’, as mentioned (this
is already accounted for in its design), but are rather in the
business of ‘treating infrastructure assets’. Through the latter,
the former is implicitly achieved. As such, the pivotal concept of
the new infrastructure order is ‘mean time to treatment’ rather
than ‘mean time to failure’.

The following section explains how reliability (risk) engineering
concepts are applied to develop a universal iPS measure to
facilitate trading on the iPSx.

Essential elements for establishing an iPSx
In order to establish the iPSx, there must be a demand to be
supplied. In this case, the demand is an annual minimum need of
C$180 billion – that is, the infrastructure funding gap for Canada
and the USA. It is a minimum because not all of the infrastructure
6
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(e.g. dams, airports and rail) has been accounted for in the
calculations, and climate change adaptation needs have not been
included either. The focus is on typical municipally owned
infrastructure assets (roads, sanitary, water, storm water, facilities,
etc.), as the paper’s purpose is based on the analysis of corporate
information of local governments across Canada.

If demand is to be supplied through traditional routes of tax and
user fee increases, they would have to be increased annually
across the board by almost four times the average rate of inflation
recorded for North America from 1993 to 2017, in order to close
the gap by 2027. This is neither practical nor sustainable.
However, if the demand is to be supplied through innovative
means, which have actually been around for centuries in the
private sector, the gap can be closed in a timelier manner without
the need for such increases.

The iPSx would need to supply only a fraction of a per cent
of the global value of traded stocks annually. However, in order
for value holders to have confidence to invest, the link between
investment and the unit of trade and the investment return must be
transparent, evidence based and auditable.

Where the purchase of company stock allows for part ownership
of the company, the same would not be the case for iPS. Initial
buyers and subsequent traders would not become owners of the
physical infrastructure itself, but would rather lay claim to its
performance. While the operative details of iPS and iPSx
integration into existing markets’ trading structures and protocols
are outside the scope of the paper, iPS would most likely
resemble an exchange-traded fund or futures contract. Of course,
the municipal bond market already exists; however, its capacity to
address the infrastructure gap appears to be limited. With regard
to initial market establishment, the demand (i.e. gap) is already
well defined. The initial strategic step would look at the most
appropriate approach to existing immediate stakeholders, such
that their capacities are used to make the supply available to those
demanding it. At the tactical level, the following stakeholders
would initially be approached: governments, universities, industry
associations, large investment banks and large information
technology enterprises. These would form the top-bottom
administrative superstructure by which the supply (e.g.
investments) would be conveyed to the demand. At an operative
level, regulatory authorities and information technology vendors
supporting existing exchanges would be approached for initial
market establishment. These would act as connections between
the supply and demand. In terms of what the market would look
like after the initial burn-in period, if successful, the exchange(s)
would open up a corridor to exponential growth and innovation
within the infrastructure field, leading to derivative markets and
industries. For example, manufacturers of construction equipment
would need to adapt their processes such that information
technology is accommodated at the point of ‘shovels in the
ground’. As with previous infrastructure revolutions (e.g. rail,
automobile/road and flight), it is expected that, if successful, this
ts reserved.
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one will see competition within the public (e.g. municipalities)
and private (e.g. manufacturers) sectors of who will be the first to
address their infrastructure gap and ensure that the benefits of new
technologies reach the society in a timely manner.

It is argued that public infrastructure needs to be viewed as a
commodity whose cultivation and subsequent allocation is necessary
to achieve visions of future civilisations. At the very least, this
includes the integration of twentieth-century public infrastructure
with twenty-first-century technologies (e.g. information
technologies). Furthermore, it is argued that the current, widespread
application bottlenecking of such technologies (e.g. self-driving
cars, hyperloops and smart communities) is the lack of capacity
(i.e. funding) on the public administration side, specifically, first,
to remedy the infrastructure gap; second, to ensure a steady flow
of funds to minimise its reoccurrence; and then to focus resources
on administrative and construction solutions for cultivation and
allocation of public infrastructure tailored with latest technologies.

A study by the American Society of Civil Engineers (ASCE,
2017) found that ‘[f]ailure to close the gap carries an estimated
$3.9T USD loss to United States GDP, and a $7T loss in business
sales, by 2025. 2.5 M jobs will be lost in 2025, and families will
lose annually upwards of $3,400USD of disposable income or
$9 USD each day’.

Figure 2 shows the sources of iPS’s investment returns.

In addition to projected tax and user fee revenues (without iPSx),
the expected sources include the value derived from preserved
 [ Mr Milos Posavljak] on [08/05/19]. Copyright © ICE Publishing, all rights res
socio-economic activity and new value generated from economic
development opportunities not possible today due to technological
limitations currently associated with public infrastructure.
Conceptually, a 1:2:3 proportion of yield value is expected from
tax, preserved activity and generated activity, respectively.

In terms of iPSx establishment, perhaps integration into the
existing municipal bond mechanism would be more efficient
than starting from scratch. In any case, in order to deliver timely
value to public administrations and in turn to society, iPSx
structure should aim to minimise the necessary paperwork for
issuance of iPS. Public administrations are already at capacity
with respect to available staff time. A good portion, if not a
majority, of all infrastructure is administered by ‘small’
municipalities. These administrations include staff sizes of less
than ten, sometimes five, full-time positions. Preparation of
lengthy applications is not an option for them. As such, the iPSx
should strive to facilitate direct iPS issuance by public
administrations to the market without third-party involvement.
This will provide maximised accessibility to a wide range of
issuers and keep the cost of issuance down. Given that public
administrations are already subject to rigorous audit programmes,
their detailed financial information is generally already available
on their websites, and internal financial professionals prepare such
information; the issuance of iPS should not take more than a
week of staff’s time.

To achieve this efficiency, the derivation of iPS must be
transparent, evidence based and auditable. The following section
addresses these items.

Universal iPS measure
In contrast to the old infrastructure order (Table 4), Table 5 shows
the proposed new infrastructure order.

The steps numbered in the table have already been or are in
the process of being applied by 15+ local governments across
Canada. The concept was first applied by the City of Waterloo
in 2016, during the development of their first comprehensive asset
management plan. Since then, there has been an uptake by others.
Conceptual sources
of iPS yields

Generated socio-economic
activity

Preserved socio-economic
activity 

Tax and user fee revenues

Figure 2. Sources of iPS’s investment returns
Table 5. New infrastructure order – asset performance and expenditure projections
Step

New infrastructure order of projecting future infrastructure asset performance and required expenditure according to

reliability (risk) theory (forecasting includes corporate decision factors)
1
 Analyse existing subject matter expert, finance and administrative information across the entire corporation

2
 Derive annual asset deterioration, mean time to treatment, treatment trigger and starting performance

3
 Derive the average treatment cost

4
 Deteriorate performance over a long-term span (e.g. 25 years)

5
 Apply average treatment costs at asset performance values equating to treatment trigger values

6
 Repeat steps 1 to 5 for all assets owned

7
 Set unique qualitative performance ranges (e.g. good, fair, poor) for values in step 4

8
 Add up costs of all assets from step 5, and present values as infrastructure funding needs over the long term

9
 Weigh overall asset network performance according to the replacement cost of each single asset, and project expected long-term

good, fair and poor performance assuming needs from step 8 are going to be addressed
7
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The main advantage of the new infrastructure order is that existing
corporate information is used. There is no need to collect new
information, and the application of reliability (risk) theory to existing
information is readily understandable by public administrators. This
does not mean that new information is not generated; it is, by the
regular business cycle of decision-making by the administration, just
as the existing has been over the past decades.

The following principles of reliability (risk) engineering are
applied in the use of corporate information.

■ The question of reliability is always about the future (e.g. time
interval and cycles of operation).

■ Data collection (of past events) and statistical analysis are
used to support the reliability computations.

■ There is a need to verify the results of reliability analysis (e.g.
safety audits).

■ Assumptions of the reliability analysis must be confirmed
using data collected from inspection and surveillance
programmes.

■ System modifications are recommended to meet reliability
requirements.

The following five equations are used to derive the iPS from
corporate information

■ mean time to treatment – Equation 1
■ treatment trigger – Equation 2
■ average annual deterioration – Equation 3
■ asset performance after treatment – Equation 4
■ asset’s iPS value – Equation 5.

mtt ¼
1

n

Xn

i¼1

ta − tpa

� �

1.

where mtt is the asset’s mean time to treatment or improvement
activity; n is the number of treatments or improvement activities;
ta is the year of treatment or improvement activity; and tpa is the
year of the previous improvement activity.

The mean time to treatment (mtt) is calculated by cross-
referencing financial information to asset inventories at their most
possible granular detailed level.

Unlike the old infrastructure order where SEPMs and asset age
are used for modelling, this mean time to treatment (mtt) accounts
for the other nine corporate decision factors.

TTiPS ¼ 1 − AADiPS mttð Þ2.

where TTiPS is the asset’s treatment trigger or improvement
activity iPS threshold value and mtt is the asset’s mean time to
treatment or improvement activity.
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The uniqueness of each community’s needs is preserved in the
model as the average treatment trigger (TTiPS) is unique to each
asset at its most detailed level.

AADiPS ¼ 1

n

Xn

i¼1

ci

ri ta − tpa

� �
3.

where AADiPS is the average annual deterioration of iPS; n is the
number of treatments or improvement activities; ci is the cost of
treatment or improvement activity; ri is the cost of asset
replacement; ta is the year of treatment or improvement activity;
and tpa is the year of the previous improvement activity.

The average annual deterioration of iPS (AADiPS) is claimed
to be the actual annual depreciation of the asset, which the
old infrastructure order simplified to its age and straight-line
(estimated service life) depreciation. iPS depreciates according to
the community’s expected performance of its infrastructure, as
interpreted by the local public administration. Further details are
outside the scope of the paper, but analysis has shown that the
age-based projection of needs overestimates compared to iPS. The
following equation addresses the iPS value immediately after a
treatment or inspection

iPStTi ¼ 1 SEPMsð Þ4.

where iPStTi is the asset performance after last asset treatment or
inspection (1 to 0) and SEPMs is the value of the SEPM as
inspected, but scaled to a range of 1 to 0.

Asset-centric planning purports that maintenance, rehabilitation
and reconstruction treatments achieve different performance levels
immediately post treatment. When only SEPMs are considered,
this is applicable, but still dependent on the specifics of the
situation. For example, if a particular road section has been
assessed for reconstruction, but funding only allows for
rehabilitation, the performance will not go up to the maximum
SEPM value as it would have with reconstruction. However, if the
same section of the road needs a localised maintenance treatment
for a pothole repair and is otherwise at the top of the performance
scale, from a community point of perspective, its performance
will be at the maximum iPS value post pothole repair. This is
because comprehensive performance of assets must always be
evaluated from the perspective of its users and their expectations
and capacities, the proxy of which are the other nine corporate
decision factors.

It is therefore argued that the post-treatment iPS value, irrelevant
of the type of treatment applied, is the maximum value of 1,
meaning, when all decision factors have been taken into account,
this is the maximum asset performance achievable according to
existing conditions at the time of the decision. If the actual
treatment was a reconstruction, the future mtt will be increased; if
ts reserved.
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it was maintenance, it will be decreased. Hence, SEPM’s
treatment-dependent performance variations are also accounted for
in iPS’s calculation. Scaling maximum performance to a value of
1 is representative of 100%. Percentages are widely used as
performance measures throughout society (e.g. stock price
increase/decrease and student performance) for a variety of
different phenomena. Acceptance by public administrations
should not be an issue. The approach objectively and practically,
without prescription, accounts for uniqueness of all communities,
but still provides a standardised performance scale for iPS across
all municipalities. If a SEPM inspection rather than a treatment is
performed on the asset, the iPS is adjusted as per the inspection
results, but scaled from the SEPM range of performance values
(e.g. 10 to 0) to iPS’s scale.

Finally, Equation 5 is a combination of previous ones and
provides the calculation for the exact iPS value

iPSto ¼ iPStTi − AADiPS to − tTið Þ5.

where iPSto is the asset performance in the current or any future
year (1 to −∞); iPStTi is the asset performance after the last asset
treatment or inspection (1 to 0); AADiPS is the annual asset
deterioration (1 to 0); to is the current or future year for which
performance is being calculated; and tTi is the year of last asset
treatment or inspection.

It should be noted that iPS values can go negative during
modelling. Table 6 provides qualitative iPS performance ranges.

The top half between 1 and the treatment trigger value is
considered good; the bottom half, fair; and below is considered
poor. These can further be divided to provide the ‘very’
categories, if necessary.

In terms of issuing iPS onto the iPSx, the public administration
would specify the current iPS value, cost and return rate. All other
information is already subject to audit programmes. It is
anticipated that market forces will stabilise any initial issuance
anomalies.

In order to eliminate bottlenecking of information technology
integration into infrastructure, it is anticipated that the tech sector
will be a major player in the market share, while the corporate
decision factor of new design standard accommodation (Table 3)
will drive the initial public offerings.
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Conclusions
The practical relevance and potential application of the new
infrastructure order proposed in this paper rivals that of the recent
developments of blockchain technology. The ‘decentralized’
public–private partnership enabled by the iPSx is the key to
leverage private-sector capital and is the only practical mechanism
proposed to date that will enable the management of infrastructure
systems in a manner that achieves current and future societal
objectives. The proposed approach is scalable in terms of both the
quantity/value of infrastructure being managed and the
sophistication of the calculation of the universal iPS used to
operationalise the iPSx. This scalability provides the opportunity
for accelerated accessibility to all infrastructure management
agencies in a matter of years, not decades, when facilitated
through twenty-first-century information technology capabilities.

Acknowledgements
Credit, for their progressive approach to asset management
planning, is due to the administrations of the City of Waterloo,
Municipality of Brooke-Alvinston, Township of Seguin,
Township of Wainfleet, Town of Cornwall, Village of Lytton, City
of Mount Pearl, Town of Hampton, Town of Provost, Town of
Grand Falls-Windsor, Town of Stavely, Town of Kensigton and
Town of Pouch Cove. The Federation of Canadian Municipalities
has been instrumental in supporting the efforts.

REFERENCES
ASCE (American Society of Civil Engineers) (2017) Infrastructure Report

Card. ASCE, Reston, VA, USA. See https://www.
infrastructurereportcard.org (accessed 13/05/2018).

BOC (Bank of Canada) (2018) https://www.bankofcanada.ca/ (accessed
04/15/2018).

CIRC (Canadian Infrastructure Report Card) (2016) Canadian
Infrastructure Report Card. CIRC, Montreal, QC, Canada. See http://
canadianinfrastructure.ca (accessed 13/05/2018).

Pandey MD and Jyrkama MI (2015) Engineering Risk and Reliability –
Course Notes CIVE 601 Fall 2015. University of Waterloo, Waterloo,
ON, Canada.

Pelletier G, Mailhot A and Villeneuve JP (2003) Modeling water pipe
breaks – three case studies. Proceedings of Water Resources Planning
and Management 129(2): 115–123, https://doi.org/10.1061/(ASCE)
0733-9496(2003)129:2(115).

The Balance (2018) http://www.thebalance.com (accessed 04/15/2018).
Trading Economics (2018) http://www.tradingeconomics.com (accessed

04/15/2018).
WCX (West Coast Infrastructure Exchange) (2018) https://westcoastx.org/

(accessed 04/15/2018).
World Bank (2018) https://data.worldbank.org (accessed 04/15/2018).
How can you contribute?

To discuss this paper, please submit up to 500 words to
the editor at journals@ice.org.uk. Your contribution will be
forwarded to the author(s) for a reply and, if considered
appropriate by the editorial board, it will be published as a
discussion in a future issue of the journal.
Table 6. iPS’ qualitative performance ranges and corresponding
quantitative values

Performance ranges
Good
 1 ≥ iPS > (1 − TTiPS)/2

Fair
 (1 − TTiPS)/2 ≥ iPS > TTiPS

Poor
 TTiPS > iPS
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https://www.bankofcanada.ca/
http://canadianinfrastructure.ca/
http://canadianinfrastructure.ca/
https://doi.org/10.1061/(ASCE)0733-9496(2003)129:2(115)
https://doi.org/10.1061/(ASCE)0733-9496(2003)129:2(115)
http://www.thebalance.com/
http://www.tradingeconomics.com/
https://westcoastx.org/
https://data.worldbank.org/
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August 19, 2020 

Cameron Rapp 
Deputy CAO and IPPW Commissioner 
City of Waterloo 
100 Regina Street South, Waterloo,  
ON, N2J 4P9 

RE: Asset Management Letter of Recognition 

Dear Cameron, 

GM BluePlan Engineering Limited (GMBP) is pleased to submit this letter in recognition of the City of Waterloo’s asset 
management accomplishments.   

Asset management has become a priority for municipalities over the last decade.  Asset management has become even 
more critical with the introduction of regulations (such as O.Reg.588) prescribing asset management practices and 
reporting for municipalities. Asset management is “the combination of management, financial, economic, engineering, 
and other practices applied to physical assets with the objective of providing the best value level of service for the costs 
involved. It includes the management of the entire life cycle (design, construction, commissioning, operating, maintaining, 
repairing, modifying, replacing and decommissioning/disposal) of physical and infrastructure assets.” 

Over the last decade, the industry has observed hundreds of asset management projects across Canada covering all 
aspects of asset management, including strategies and frameworks, inventory collection and condition assessments, 
risk/lifecycle/level of service strategies, capital planning, and asset management plans.  While these projects continue 
to be delivered, very few organizations have truly operationalized asset management.  Operationalizing means asset 
management is ingrained in the culture and every aspect of the organization and is truly improving the way decisions are 
made.   

The City of Waterloo is one of the few organizations in Canada that has truly operationalized asset management.  
Through the development of Waterloo’s asset management logic, and the configuration, calibration and rollout of 
Waterloo’s Decision Support System (DSS), Waterloo’s environment for making decisions on asset spending and level 
of service has operationalized the concepts of asset management into evidence based capital and operating budgets.  
Successful change management must address business processes, data, technology and people, which Waterloo has 
addressed in the development of your DSS environment.  Waterloo’s DSS can assess the needs of assets through a 
comprehensive analysis and detailed capital plans that balance spending against the impact to customers and service 
levels.  

Very few municipalities in Canada are able to make informed asset management decisions on asset spending 
as effectively as the City of Waterloo.  To that end, GMBP has recognized the advancements of the City and regularly 
advertises Waterloo’s accomplishments as an industry leader in asset management.  Waterloo’s asset management 
capabilities and commitment to customers is second to very few in Canada.  

GMBP is proud to have been a partner in Waterloo’s asset management journey of excellence. 

Yours truly, 

GM BLUEPLAN ENGINEERING LIMITED GM BLUEPLAN ENGINEERING LIMITED 

Terry Martins, P.Eng.  David Watt 
Asset Management, Partner  Vice President 
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