
  
 

  
 

      
      

   
    

   
     

   

 

  
     

   
   

    
 

    
      

   
 

  
     

  
      

 
   

  
 

 
 

 
 

  
  

    
    
    
    
    
    
    
    
    
    
    
    
    

    
 

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 
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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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