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Executive Summary

This asset management plan (AMP) for the Township of Tiny is developed in accordance with

Ontario Regulation 588/17 (“O. Reg”). It includes key elements of an industry-standard and

regulation compliant AMP, including the state of the infrastructure for core assets and the

associated lifecycle, risk, and levels of service analysis.

The Township’s core infrastructure portfolio is valued at $268 million based on current

replacement costs, and comprises a road network, bridges and structural culverts, water

distribution infrastructure, and stormwater collection and conveyance infrastructure. At 67% of

the total portfolio, the Township’s road network of asphalt, surface treated, gravel, and earth

roadways forms the largest share of the asset portfolio, followed by the water network at 24%.

Based on both in-field condition assessments and age-based analysis, 86% of the Town’s

infrastructure portfolio is in fair or better condition; the remaining 14% was classified as poor or

worse. The vast majority of roads, and all bridges and culverts were assessed as fair or better.

Typically, assets in poor or worse condition can require replacement or major rehabilitation in

the immediate or short-term. A substantial portion of assets classified as poor or worse did not

have condition inspection data available. In this case, the age of the assets was used to

approximate their conditions.

Age can dramatically understate the condition of assets, particularly underground assets

including water and storm mains. It is expected and presumed that the actual physical condition

of these assets is much higher than estimated by age, and they can continue to perform their

intended function safely and effectively. Condition assessments and failure history (e.g., breaks,

backups) will help estimate true asset condition and identify assets that may require

rehabilitation or replacements.

Aging assets require maintenance, rehabilitation, and replacement. The Township has made

significant recent investments in roads, bridges, and water assets to support delivery of high-

quality infrastructure programs.

On average, $8.4 million is required each year to remain current with capital replacement needs

for the Town’s asset portfolio. Although actual spending may fluctuate substantially from year to

year, this figure is a useful benchmark for annual capital expenditure targets (or allocations to

reserves) to ensure projects are not deferred and replacement needs are met as they arise.

It is also highly unlikely that all such assets are in a state of disrepair, requiring immediate

replacements or full reconstruction. This makes targeted and consistent condition assessments

integral to refining long-term replacement and backlog estimates. Risk frameworks and levels of

service targets can then be used to prioritize projects, and help select the right lifecycle

intervention for the right asset at the right time—including replacement or full reconstruction.
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Staff also deploy a range of lifecycle management strategies to maximize the serviceable life of

critical infrastructure assets. More frequent and proactive repairs, maintenance, and

rehabilitations throughout an asset’s lifecycle reduce total cost of asset ownership and defer

asset replacements.

Continuous data enhancements and updates, including integration of condition assessment

data and refinements to risk and lifecycle models within the Township’s asset management

system, will improve long-term forecasts and assist in developing more strategic capital

budgets.
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About this document

This asset management plan (AMP) for the Township of Tiny was developed in accordance with

Ontario Regulation 588/17 (“O. Reg 588/17”). It contains a comprehensive analysis of Tiny’s

infrastructure portfolio. The AMP is a living document that should be updated regularly as

additional asset and financial data becomes available.

Ontario Regulation 588/17
As part of the Infrastructure for Jobs and Prosperity Act, 2015, the Ontario government

introduced Regulation 588/17 - Asset Management Planning for Municipal Infrastructure. Along

with creating better performing organizations, more livable and sustainable communities, the

regulation is a key, mandated driver of asset management planning and reporting. It places

substantial emphasis on current and proposed levels of service and the lifecycle costs incurred

in delivering them.

Table 1 Ontario Regulation 588/17 Requirements and Reporting Deadlines

Requirement 2019 2022 2024 2025

Asset Management Policy  

Asset Management Plans   

State of infrastructure for core assets 

State of infrastructure for all assets  

Current levels of service for core assets 

Current levels of service for all assets 

Proposed levels of service for all assets 

Lifecycle costs associated with current levels of service  

Lifecycle costs associated with proposed levels of service 

Growth impacts   

Financial strategy 

Scope

The scope of this AMP includes all requirements for the 2022 reporting deadline. Core assets

addressed in this AMP include the Township’s Road Network, Bridges & Culverts, Storm

Network, and Water Network.
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Overview of Asset Management

Municipalities are responsible for managing and maintaining a broad portfolio of infrastructure

assets to deliver services to the community. The goal of asset management is to minimize the

lifecycle costs of delivering infrastructure services, manage the associated risks, while

maximizing the value and levels of service ratepayers receive from the asset portfolio.

Lifecycle costs can span decades, requiring planning and foresight to ensure financial

responsibility is spread equitably across generations. An asset management plan is critical to

this planning, and an essential element of broader asset management program. The industry-

standard approach and sequence to developing a practical asset management program begins

with a Strategic Plan, followed by an Asset Management Policy and an Asset Management

Strategy, concluding with an Asset Management Plan.

This industry standard, defined by the Institute of Asset Management (IAM), emphasizes the

alignment between the corporate strategic plan and various asset management documents. The

strategic plan has a direct, and cascading impact on asset management planning and reporting.
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Key Technical Concepts in Asset Management
Effective asset management integrates several key components, including lifecycle

management, risk management, and levels of service. These concepts are applied throughout

this asset management plan and are described below in greater detail.

Lifecycle Management Strategies

The condition or performance of most assets will deteriorate over time. This process is affected

by a range of factors including an asset’s characteristics, location, utilization, maintenance

history and environment. Asset deterioration has a negative effect on the ability of an asset to

fulfill its intended function, and may be characterized by increased cost, risk and even service

disruption.

To ensure that municipal assets are performing as expected and meeting the needs of

customers, it is important to establish a lifecycle management strategy to proactively manage

asset deterioration.

There are several field intervention activities that are available to extend the life of an asset.

These activities can be generally placed into one of three categories: maintenance,

rehabilitation, and replacement. The following table provides a description of each type of

activity and the general difference in cost.

Table 2 Lifecycle Management: Typical Lifecycle Interventions

Lifecycle Activity Description Example (Roads) Cost

Maintenance
Activities that prevent defects or
deteriorations from occurring

Crack Seal $

Rehabilitation/
Renewal

Activities that rectify defects or
deficiencies that are already present and
may be affecting asset performance

Mill & Re-surface $$$$

Replacement/
Reconstruction

Asset end-of-life activities that often
involve the complete replacement of
assets

Full Reconstruction $$$$$$

Depending on initial lifecycle management strategies, asset performance can be sustained

through a combination of maintenance and rehabilitation, but at some point, replacement is

required. Understanding what effect these activities will have on the lifecycle of an asset, and

their cost, will enable staff to make better recommendations. Consistent condition assessments

and visual inspections will support monitoring of asset performance following application of

various lifecycle treatments.
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The Township’s approach to lifecycle management is described within each asset category

outlined in this AMP. Developing and implementing a proactive lifecycle strategy will help staff to

determine which activities to perform on an asset and when they should be performed to

maximize useful life at the lowest total cost of ownership.

Risk and Criticality

Asset risk and criticality are essential building blocks of asset management, integral in

prioritizing projects and distributing funds where they are needed most based on a variety of

factors. Assets in disrepair may fail to perform their intended function, pose substantial risk to

the community, lead to unplanned expenditures, and create liability for the municipality. In

addition, some assets are simply more important to the community than others, based on their

financial significance, their role in delivering essential services, the impact of their failure on

public health and safety, and the extent to which they support a high quality of life for community

stakeholders.

Risk is a product of two variables: the probability that an asset will fail, and the resulting

consequences of that failure event. It can be a qualitative measurement, (low, medium, high) or

quantitative measurement (1-5), that can be used to rank assets and projects, identify

appropriate lifecycle strategies, optimize short- and long-term budgets, minimize service

disruptions, and maintain public health and safety.

The approach used in this AMP relies on a quantitative measurement of risk associated with

each asset. The probability and consequence of failure are each scored from 1 to 5, producing a

minimum risk index of 1 for the lowest risk assets, and a maximum risk index of 25 for the

highest risk assets.

Probability of Failure
Several factors can help decision-makers estimate the probability or likelihood of an asset’s

failure, including its condition, age, previous performance history, and exposure to extreme

weather events, such as flooding and ice jams—both a growing concern for municipalities in

Canada.

Consequence of Failure
Estimating criticality also requires identifying the types of consequences that the organization

and community may face from an asset’s failure, and the magnitude of those consequences.

Consequences of asset failure will vary across the infrastructure portfolio; the failure of some

assets may result primarily in high direct financial cost but may pose limited risk to the

community. Other assets may have a relatively minor financial value, but any downtime may

pose significant health and safety hazards to residents.

Table 3 illustrates the various types of consequences that can be integrated in developing risk

and criticality models for each asset category and segments within. We note that these

consequences are common, but not exhaustive.
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Table 3 Risk Analysis: Types of Consequences of Failure

Type of Consequence Description

Direct Financial
Direct financial consequences are typically measured as the replacement
costs of the asset(s) affected by the failure event, including interdependent
infrastructure.

Economic

Economic impacts of asset failure may include disruption to local
economic activity and commerce, business closures, service disruptions,
etc. Whereas direct financial impacts can be seen immediately or
estimated within hours or days, economic impacts can take weeks,
months and years to emerge, and may persist for even longer.

Socio-political

Socio-political impacts are more difficult to quantify and may include
inconvenience to the public and key community stakeholders, adverse
media coverage, and reputational damage to the community and the
Township.

Environmental
Environmental consequences can include pollution, erosion,
sedimentation, habitat damage, etc.

Public Health and Safety
Adverse health and safety impacts may include injury or death, or
impeded access to critical services.

Strategic
These include the effects of an asset’s failure on the community’s long-
term strategic objectives, including economic development, business
attraction, etc.

This AMP includes a high-level evaluation of asset risk and criticality. Each asset has been

assigned a probability of failure score and consequence of failure score based on available

asset data. These risk scores can be used to prioritize maintenance, rehabilitation, and

replacement strategies for critical assets.
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Levels of Service

A level of service (LOS) is a measure of the services that the Township is providing to the

community and the nature and quality of those services. Within each asset category in this

AMP, technical metrics and qualitative descriptions that measure both technical and community

levels of service have been established and measured as data is available.

The Township measures the level of service provided at two levels: Community Levels of

Service, and Technical Levels of Service. At this stage, only those LOS that are required under

O. Reg are included.

Community Levels of Service
Community levels of service are a simple, plain language description or measure of the service

that the community receives. For core asset categories (Roads, Bridges & Culverts, Water,

Wastewater, Stormwater) the Province, through O. Reg. 588/17, has provided qualitative

descriptions that are required to be included in this AMP.

Technical Levels of Service
Technical levels of service are a measure of key technical attributes of the service being

provided to the community. These include mostly quantitative measures and tend to reflect the

impact of the Township’s asset management strategies on the physical condition of assets or

the quality/capacity of the services they provide.

For core asset categories (Roads, Bridges & Culverts, Water, Wastewater, and Stormwater) the

province, through O. Reg. 588/17, has also provided technical metrics that are required to be

included in this AMP.

Current and Proposed Levels of Service
This AMP focuses on measuring the current level of service provided to the community. Once

current levels of service have been measured, the Township plans to establish proposed levels

of service over a 10-year period, in accordance with O. Reg. 588/17.

Proposed levels of service should be realistic and achievable within the timeframe outlined by

the Township. They should also be determined with consideration of a variety of community

expectations, fiscal capacity, regulatory requirements, corporate goals and long-term

sustainability. Once proposed levels of service have been established, and prior to July 2025,

the Township must identify a lifecycle management and financial strategy which allows these

targets to be achieved.

Reinvestment Rate

As assets age and deteriorate they require additional investment to maintain a state of good

repair. The reinvestment of capital funds, through asset renewal or replacement, is necessary to

sustain an adequate level of service. The reinvestment rate is a measurement of available or

required funding relative to the total replacement cost. By comparing the actual vs. target

reinvestment rate the Township can determine the extent of any existing funding gap.
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Estimating Asset Condition

An incomplete or limited understanding of asset condition can mislead long-term planning and

decision-making. Accurate and reliable condition data helps to prevent premature and costly

rehabilitation or replacement and ensures that lifecycle activities occur at the right time to

maximize asset value and useful life.

Regular condition monitoring and surveys can also support quality control and assurance by

identifying assets that may be deteriorating faster than anticipated or not performing at the

expected levels through its lifecycle. This data may also support revisions to internal standards

and expectations related to asset performance.

A condition assessment rating system provides a standardized descriptive framework that

allows comparative benchmarking across the Township’s asset portfolio. The table below

outlines the condition rating system used in this AMP to determine asset condition. This rating

system is aligned with the Canadian Core Public Infrastructure Survey which is used to develop

the Canadian Infrastructure Report Card. When assessed condition data is not available,

service life remaining is used to approximate asset condition.

Table 4 Standard Condition Rating Scale

Condition Description Criteria
Service Life

Remaining (%)

Very Good Fit for the future
Well maintained, good condition, new or
recently rehabilitated

80-100

Good Adequate for now
Acceptable, generally approaching mid-stage of
expected service life

60-80

Fair Requires attention
Signs of deterioration, some elements exhibit
significant deficiencies

40-60

Poor
Increasing
potential of

affecting service

Approaching end of service life, condition below
standard, large portion of system exhibits
significant deterioration

20-40

Very Poor
Unfit for sustained

service

Near or beyond expected service life,
widespread signs of advanced deterioration,
some assets may be unusable

0-20

The analysis in this AMP is based on assessed condition data when available. In the absence of

assessed condition data, asset age is used as a proxy to determine asset condition. See Table

5 for details on how asset condition data was derived in this AMP.
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Foundational Documents in Asset Management

In the municipal sector, ‘asset management strategy’ and ‘asset management plan’ are often

used interchangeably. Other concepts such as ‘asset management framework’, ‘asset

management system’, and ‘strategic asset management plan’ further add to the confusion; lack

of consistency in the industry on the purpose and definition of these elements offers little clarity.

We make a clear distinction between the policy, strategy, and the plan.

Asset Management Policy
An asset management policy represents a statement of the principles guiding the Township’s

approach to asset management activities. It aligns with the organizational strategic plan and

provides clear direction to municipal staff on their roles and responsibilities as part of the asset

management program. The Township completed and adopted an asset management policy in

2019 in compliance with O. Reg 588/17.

Asset Management Strategy
An asset management strategy is typically a higher-level

document, focusing on business processes and

organizational practices. It is a roadmap that includes key

initiatives with recommended timelines that lead to higher

state of asset management maturity. It is intended to

convert the asset management policy from a set of formal,

institutionalized, but philosophical commitments into

specific actions.

While not a static document, the strategy should not evolve

and change frequently—unlike the asset management plan.

The strategy provides a long-term outlook on the overall

asset management program development and

strengthening key elements of its framework.

Asset Management Plan
The asset management plan is often identified as a key output within the strategy. The AMP has

a sharp focus on the current state of the Township’s asset portfolio, and its approach to

managing and funding individual service areas or asset groups. It is tactical in nature and

provides a snapshot in time.

The strategic plan has a direct, and cascading impact on asset management planning and

reporting, making it a foundational element. Many municipalities begin with an asset

management plan. However, without the preceding documents, the AMP operates in a vacuum.

The Township of Tiny
is in the process of
developing its first
corporate asset
management strategy
that will be completed
in 2022.
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State of the Infrastructure

The state of the infrastructure (SOTI) summarizes the inventory, condition, age profiles, and

other key performance indicators for the Township’s infrastructure portfolio. These details are

presented for all core asset categories.

Figure 1 illustrates how assets were classified within the infrastructure data hierarchy. Most

reporting and analysis are presented at the segment level.
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Core

Bridges & Culverts

Road Network

Stormwater Network

Water Network

Asphalt Roads
Surface Treated Roads
Earth and Gravel Roads

Sidewalks
Streetlights

Signage
Guiderails

Bridges
Structural Culverts (>3m)

Stormwater Sewer Lines
Manholes

Manhole Catch Basins
Catch Basins

Headwalls
Oil Grit Separators

Mains
Service Connections

Pumphouses
Hydrants
Blowoffs
Valves

Type Asset Segments or TypesCategory

Asset Hierarchy and Data Classification
Asset hierarchy explains the relationship between individual assets and their components, and a

wider, more expansive network and system, as well as the organizational structure as a whole.

How assets are grouped in a hierarchy structure can impact how data is interpreted. Assets

were structured to support meaningful, efficient reporting and analysis. Key category details are

summarized at asset segment level

Figure 1 Asset Hierarchy and Data Classification
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Portfolio Overview
The four core asset categories analyzed in this asset management plan have a total current

replacement cost of $268 million. This estimate was calculated using user-defined costing.

Figure 2 illustrates the replacement cost of each asset category; at 67% of the total replacement

cost of core infrastructure, roads form the largest share of the Township’s asset portfolio,

followed by the water distribution network at 24%.

Figure 2 Current Replacement Cost by Asset Category

Source of Condition Data

How asset condition is estimated can dramatically alter an asset’s profile. Periodic in-field

condition assessments conducted by qualified personnel provide the most credible data on the

true physical state of an asset and its ability to continue to deliver its intended function in a safe

and effective manner. In the absence of condition data, an asset’s age can be used to

approximate its physical condition. However, age can often understate an asset’s condition,

resulting in inferior assigned condition ratings that may be misleading.

Table 5 illustrates the percentage of each asset category, by replacement cost, for which

condition data was available. For storm and water, only age was used to estimate condition.

Table 5 Source of Condition Data

Category Percentage of assets with assessed condition data

Road Network 88%

Bridges & Culverts 100%

Storm Network 0%

Water Network 0%

Total

Road Network,
$179,325,167, 67%

Water Network,
$63,322,620, 24%

Bridges & Culverts,
$19,439,500, 7%

Storm Network,
$6,013,765, 2%

Total Current Replacement Cost: $268,101,052
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Asset Condition Overview

Based on both assessed condition and age-based analysis, 86% of the Township’s

infrastructure portfolio is in fair or better condition. In-field condition inspection data was

available for roads, and bridges & culverts. The remaining 14% of assets were estimated to be

in poor or very poor condition. We reiterate that the majority of assets classified as poor or

worse did not have in-field condition assessments available.

Typically, assets in poor or worse condition may require replacement or major rehabilitation in

the immediate or short-term. Targeted condition assessments may help further refine the list of

assets that may be candidates of immediate intervention. Keeping assets in fair or better

condition is typically more cost-effective than addressing assets needs when they enter the

latter stages of their lifecycle or a drop to a lower condition rating, e.g., poor or worse.

Figure 3 Asset Condition – Portfolio Overview

Figure 4 provides further details on the condition of each asset category, illustrating that based

only on age, 47% of water assets and 30% of storm assets are in poor or worse condition. Age

data alone can dramatically understate the condition of assets, particularly underground assets

such as water and storm mains. It is expected and presumed that the actual physical condition

of these assets is much higher than estimated by age, and they can continue to perform their

intended function safely and effectively. Condition assessments and failure history (e.g., breaks,

backups) will help establish true asset condition and identify assets that may require

rehabilitation or replacements.

Figure 4 Asset Condition – By Asset Category
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Forecasted Long-term Replacement Needs

Aging assets require maintenance, rehabilitation, and replacement. The Township has made significant recent investments in roads,

bridges, and water assets to support delivery of high-quality infrastructure programs. Figure 5 below illustrates the system-generated,

cyclical short-, medium- and long-term infrastructure rehabilitation and/or replacement requirements for each of the four core asset

categories. This analysis was run for the 100 years to capture at least iteration of replacement for the asset with the longest lifespan.

The figure illustrates narrower time horizon of 50 years.

For roads, typical maintenance, rehabilitation/renewal strategies and their associated timing and costs, were incorporated with asset

data. For storm and water networks, the figure illustrates only asset replacement needs. The Township’s recent OSIM inspection also

identified approximately $4.5 million in repair and renewal needs for bridges and structural culverts, of which $3.8 million are

recommended to be completed over the next 10 years.

On average, $8.4 million is required each year to remain current with capital rehabilitation and/or replacement needs for the

Township’s asset portfolio (red dotted line). Although actual spending may fluctuate substantially from year to year, this figure is a

useful benchmark for annual capital expenditure targets (or allocations to reserves) to ensure projects are not deferred and

replacement needs are met as they arise.

Figure 5 System-generated Capital Replacement Needs - 2022-2071
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This figure relies on age, available condition data, and lifecycle modeling. The chart also

illustrates a backlog of more than $19 million, comprising assets that remain in service beyond

their estimated useful life. We note that for storm and water networks, no condition data was

available. As a result, this figure relies only on the age of the asset to approximate replacement

needs.

As age typically underestimates an asset’s condition, it is unlikely that all assets for which no

condition data was available are truly in a state of disrepair, requiring immediate replacements.

Age thereby overestimates associated financial requirements.

Targeted and periodic condition assessments are integral in refining system-generated backlog

estimates and ongoing capital needs. With continuous data updates and refinements, these
projections will become better aligned with actual asset needs and more closely reflect staff

judgment on project prioritization. Risk frameworks and levels of service targets can then be

used to prioritize projects, continuously refine estimates for both backlogs and ongoing capital

needs, and help select the right lifecycle intervention.
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Road Network
The Township of Tiny’s road network comprises the largest share of its infrastructure portfolio,

with a current replacement cost of $179 million, distributed primarily between asphalt, and

surface treated roads. The Township also owns and manages other supporting infrastructure

and capital assets, including sidewalks, guiderails, signage, and streetlights.

Inventory and Valuation

Table 6 summarizes the quantity and current replacement cost of the Township’s various road

network assets as managed in its primary asset management register, Citywide.

Table 6 Detailed Asset Inventory - Road Network

Segment Quantity
Unit of

Measure
Primary Replacement

Cost Method
Replacement Cost

Asphalt 184,060 Metres User Defined $92,773,694

Surface Treated 171,289 Metres User Defined $65,266,129

Earth 4,510 Metres User Defined $664,466

Gravel 86,570 Metres User Defined $20,620,878

Total $179,325,167

Figure 6 Portfolio Valuation

Earth, $664,466,
0%

Gravel,
$20,620,878, 12%

Surface Treated,
$65,266,129, 36%

Asphalt,
$92,773,694,

52%

Total Current Replacement Cost: $179,325,167
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Asset Condition

Figure 7 summarizes the replacement cost-weighted condition of the Township’s road network.

Based on a combination of field inspection data and age, 96% of assets are in fair or better

condition; the remaining 4% of assets, with a current replacement cost of $7.3 million are in

poor to very poor condition. These assets may be candidates for replacement in the short term;

similarly, assets in fair condition may require rehabilitation or replacement in the medium term

and should be monitored for further degradation in condition.

Figure 7 Asset Condition - Road Network: Overall

As illustrated in Figure 8, the vast majority of the Township’s paved and surface treated road

network is in fair or better condition; all asphalt and surface treated roads were assessed in

2021.

Figure 8 Asset Condition - Road Network: By Asset Type
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Age Profile

An asset’s age profile comprises two key values: estimated useful life (EUL), or design life; and

the percentage of EUL consumed. The EUL is the serviceable lifespan of an asset during which

it can continue to fulfil its intended purpose and provide value to users, safely and efficiently. As

assets age, their performance diminishes, often more rapidly as they approach the end of their

design life.

In conjunction with condition data, an asset’s age profile provides a more complete summary of

the state of infrastructure. It can help identify assets that may be candidates for further review

through condition assessment programs; inform the selection of optimal lifecycle strategies; and

improve planning for potential long-term replacement spikes.

Figure 9 illustrates the average current age of each asset type and its estimated useful life. Both

values are weighted by the replacement cost of individual assets.

Figure 9 Estimated Useful Life vs. Asset Age – Road Network

The EUL for asphalt and surface treated roads varies by road class. On average, however, most

asphalt and surface treated roads have entered the latter stages of their estimate useful life,

based on the individual service date for all asset records. Although the analysis reveals that

surface treated roads have consumed their full design life, with an average age of 13.9 years

against an EUL of 14 years, lifecycle management strategies deployed by Township staff can
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Current Approach to Lifecycle Management

This section outlines Tiny’s current approach to managing its road network. Key data was

collected through staff discussions. Lifecycle models were also built in Citywide for each surface

type and road class. These can be used by staff for ongoing reference and planning within the

Township’s asset management program. These models should be continuously refined and

updated with new data as it becomes available.

The municipality conducts a road scan of its surface treated assets every five years to obtain

pavement condition index (PCI) values. The PCI scores, staff judgment, traffic loads, and

opportunity to bundle projects with utility work typically determine the optimal lifecycle

intervention, ranging from pothole repairs to potential replacements. In addition, projects are

also dispersed throughout the Township to ensure broader coverage.

Asphalt Roads: Class 3, 4, 5, and 6
Table 7 summarizes the various lifecycle events or interventions for the Township’s asphalt

roads, along with the trigger for the application, the expected impact on condition and/or asset

life, and the cost per unit.

A typical lifecycle strategy for asphalt roads would see a microsurfacing application triggered by

a pavement condition index of 70. This maintenance event extends the life of the road by five

years and elevates the condition of the road by 10. With age, as the road deteriorates again, a

shave-and-pave is triggered at a PCI value of 60. The shave-and-pave restores condition to 95.

Once again, as the surface degrades, a second round of microsurfacing is triggered at a PCI of

70. This cycle is implemented three times before a full reconstruction is triggered after the

fourth, and final microsurface application.

Although lifecycle interventions are consistent across all asphalt roads, expected design life

varies based on road class. As such, a different lifecycle strategy was built for each road class.

These are illustrated in Figure 10, Figure 11, Figure 12, and Figure 13.

Table 7 Current Lifecycle Management Strategies - Asphalt Roads Class 3,4,5,6

Event Name Event Class
Event Range /

Trigger
Impact on Asset

Condition

Impact on
Serviceable

Life

Cost Per
Unit

Microsurfacing Maintenance
PCI drops to

70
PCI goes up by

10
Extended by 5

years
$4/m.sq

Shave and pave or
pulverize and
repave)

Rehabiliation or
Renewal

PCI drops to
60

PCI goes to 95 $26/m.sq.

Reconstruction
Replacement or
Reconstruction

PCI drops to
20

PCI goes to
100

$60/m.sq
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Figure 10 Typical Deterioration Curve: Asphalt Class 3

Figure 11 Typical Deterioration Curve: Asphalt Class 4

Without a lifecycle strategy, a Class 3 asphalt road may require reconstruction in 15 years.

When the current lifecycle strategy is implemented, the deterioration model suggests that the

expected life of a Class 3 asphalt surface can be extended to more than 50 years before a full

reconstruction is required. Similarly, Class 4 roads can see a useful life extension from 20 years

without a lifecycle strategy, to more than 60 years under the current approach.
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Figure 12 Typical Deterioration Curve: Asphalt Class 5

Figure 13 Typical Deterioration Curve: Asphalt Class 6

Without a lifecycle strategy, a Class 5 asphalt road may require reconstruction in 25 years.

When the current lifecycle strategy is implemented, the deterioration model suggests that the

expected life of a Class 5 asphalt surface can be extended to more than 70 years before a full

reconstruction is required. Similarly, Class 6 roads can see a useful life extension from 35 years

without a lifecycle strategy, to more than 95 years under the current approach.
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Surface Treated Roads: Class 3, 4, 5, and 6
Table 7 summarizes the various lifecycle events or interventions for the Township’s surface

treated roads, along with the trigger for the application, the expected impact on condition and/or

asset life, and the cost per unit.

A typical lifecycle strategy for surface treated roads would see a single surface treatment

application triggered by a pavement condition index (PCI) of 70. This maintenance event

extends the life of the road by five years and elevates the condition of the road by 10. With age,

as the road deteriorates again, this single surface treatment is applied for a second time to

again extend the life of the surface by an additional five years. This is eventually followed by a

more invasive shave-and-pave, triggered by a PCI score of 60. The shave-and-pave restores

condition to 95.

This cycle of two iterations of a single surface treatment, followed eventually by a shave-and-

pave is repeated three times, before a full reconstruction is triggered after the final two cycles of

single surface treatment. In total, eight single surface treatments and three shave-and-pave

events are completed before a full reconstruction is considered.

Although lifecycle interventions are consistent across all surface treated roads, expected design

life varies based on road class. As such, a different lifecycle strategy was built each for Class 3

and Class 4. As Class 5 and 6 share the same expected design life, the models are identical for

these road classes. These are illustrated in Figure 14, Figure 15, and Figure 16.

Table 8 Current Lifecycle Management Strategies – Surface Treated Roads Class 3,4,5,6

Event Name Event Class
Event Range /

Trigger
Impact on Asset

Condition

Impact on
Serviceable

Life

Cost Per
Unit

Single Surface
Treatment

Maintenance
PCI drops to

70
PCI goes up by

10
Extended by 5

years
$4/m.sq

Shave and pave or
pulverize and
repave

Rehabiliation or
Renewal

PCI drops to
60

PCI goes to 95 $20/m.sq

Reconstruction
Replacement or
Reconstruction

PCI drops to
20

PCI goes to
100

$54/m.sq
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Figure 14 Typical Deterioration Curve: Surface Treated Class 3

Figure 15 Typical Deterioration Curve: Surface Treated Class 4

Without a lifecycle strategy, a Class 3 surface treated road may require reconstruction in 10

years. When the current lifecycle strategy is implemented, the deterioration model suggests that

the expected life of a Class 3 surface treated road can be extended to approximately 57 years

before a full reconstruction is required. Similarly, Class 4 roads can see a useful life extension

from 12 years without a lifecycle strategy, to 59 years under the current approach.
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Figure 16 Typical Deterioration Curve: Surface Treated Class 5 and Class 6

Without a lifecycle strategy, a Class 5 and 6 surface treated roads may require reconstruction in

15 years. When the current lifecycle strategy is implemented, the deterioration model suggests

that the expected life of these roads can be extended to approximately 63 years before a full

reconstruction is required.
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Gravel Roads
In addition to asphalt and surface treated roads, the Township also owns and maintains gravel

roads. A single lifecycle strategy was built in Citywide. Gravel roads are typically maintained on

a perpetual cycle. Based on current lifecycle practices, gravel roads are expected to last for 100

years.

Table 9 Current Lifecycle Management Strategies - Gravel Roads

Event Name Event Class
Event Range /

Trigger
Impact on Asset

Condition
Cost Per

Unit

Regravel Maintenance
Condition goes
to poor

Condition goes to
excellent

$5/m.sq.

Reconstruction
Replacement or
Reconstruction

PCI drops to 20 PCI goes to 100 $42/m.sq
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Forecasted Long-term Replacement Needs

Figure 17 illustrates the cyclical short-, medium- and long-term infrastructure rehabilitation and replacement requirements for the

Township’s road network. This analysis was run until 2126 to capture at least one iteration of replacement for the longest-lived asset

in the asset register; however, a narrower time horizon of 50 years is selected for illustrative purposes. Tiny’s average annual

requirements (red dotted line) total $6.4 million for all assets in the road network. Although actual spending may fluctuate

substantially from year to year, this figure is a useful benchmark value for annual capital expenditure targets (or allocations to

reserves) to ensure projects are not deferred and replacement needs are met as they arise.

The chart illustrates a substantial spike in capital rehabilitation and replacement needs over the next five years. The chart also

illustrates a backlog of more than $15 million, dominated by gravel roads. These projections and estimates are based on asset

replacement costs, age analysis, condition data, and lifecycle modeling. They are designed to provide a long-term, portfolio-level

overview of capital needs and should be used to support improved financial planning over several decades.

Figure 17 Forecasted Capital Replacement Requirements - Road Network: 2022-2071

Often, the magnitude of replacement needs is substantially higher than most municipalities can afford to fund. It is highly unlikely that

assets will require full replacement or reconstruction when they reach the end of their useful life. However, quantifying and monitoring

these spikes is essential for long-term financial planning, including establishing dedicated reserves. Regular pavement condition

assessments and a robust risk framework will ensure that high-criticality assets receive proper and timely lifecycle intervention,

including replacements.
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10-Year Replacement Needs
The table below summarizes the projected cost of lifecycle activities (maintenance, rehabilitation, and replacements) that will need to

be undertaken over the next 10 years to support current levels of service. These projections are generated in Citywide and rely on

condition data, available lifecycle modeling, and age data.

Table 10 System-generated 10-Year Capital Replacement Forecast - Road Network

Segment 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Asphalt $2.6m $5.0m $5.4m $3.5m $5.1m $2.3m $2.7m $2.5m $2.2m $1.8m

Surface Treated $4.6m $3.6m $8.6m $10.0m $10.9m $12.4m $4.1m $1.1m $3.7m $2.2m

Earth $2k $0 $0 $0 $0 $111k $0 $0 $0 $0

Gravel $4.1m $156k $148k $54k $55k $1.9m $156k $148k $54k $55k

Total $11.3m $8.8m $14.2m $13.5m $16.0m $16.7m $6.9m $3.8m $6.0m $4.0m

These estimates are developed at the portfolio level and are based on available asset data, including quantities, replacement costs,

age, or assessed condition. They can be different from actual capital forecasts. Consistent data updates, particularly condition, and

asset acquisitions and disposals, will improve the alignment between the system generated expenditure requirements, and the

Township’s capital expenditure forecasts.
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Risk Analysis

The risk matrices below are generated using available asset data, such as condition, service life

remaining, replacement costs, traffic data, and road class. The risk ratings for assets without

useful attribute data were calculated using only condition, service life remaining, and their

replacement costs.

The matrix classifies assets based on their individual probability and likelihood of failure, each

scored from 1 to 5. Their product generates a risk index ranging from 1-25. Assets with the

highest criticality and likelihood of failure receive a risk rating of 25; those with lowest probability

of failure and lowest criticality carry a risk rating of 1. As new data and information is gathered,

the Township may consider integrating relevant information that improves confidence in the

criteria used to assess asset risk and criticality.

These risk models have been built into the Township’s Asset Management Database (CityWide

Asset Manager). See Risk and Criticality section for further details on approach used to

determine asset risk ratings and classifications.

Figure 18 Risk Matrix - Road Network: Asphalt, Surface Treated, and Gravel Roads
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In addition to asset level risk, the Township may also face risk associated with not executing key

lifecycle activities, including repairs, rehabilitation, and replacement of critical assets. These

include:

 Missed opportunities for cost savings and increases in lifecycle costs

 Misallocation of funds leading to over- or under-investments

 Deferral of vital projects, or further lending and borrowing

 Accelerated asset deterioration and premature failure, which may lead to public health

and safety hazards, and disruption of services to the Township’s residential and

commercial base

 A decline in public satisfaction with the Township’s service standards and the resulting

reputational damage

Interim plans for the Township to ensure safety items are noted and addressed with temporary

measures to the reduce the risk.
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Levels of Service

The tables that follow summarize Tiny’s current levels of service with respect to prescribed KPIs

under Ontario Regulation 588/17.

Table 11 Ontario Regulation 588/17 Community Levels of Service - Roads

Service Attribute Qualitative Description Current Level of Service

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

The Township’s road network
comprises roadways of various MMS
maintenance classes, ranging from
MMS Class 3 to 6, with a maximum
measured AADT of 2000-2000
vehicles.

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

The majority of roadways are rated as
fair or better.

Table 12 Ontario Regulation 588/17 Technical Levels of Service - Roads

Service Attribute Qualitative Description Current Level of Service

Scope

Lane-km of arterial roads (MMS classes 1 and
2) per land area (km/km2)

0

Lane-km of collector roads (MMS classes 3 and
4) per land area (km/km2)

0.9

Lane-km of local roads (MMS classes 5 and 6)
per land area (km/km2)

1.69

Quality
Average pavement condition for paved roads in
the Township

75.3

Performance
Average surface condition for unpaved roads in
the Township (e.g., excellent, good, fair, poor)

Good
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Bridges and Culverts
The Township of Tiny’s transportation network also includes bridges and structural culverts, with

a current replacement cost of $19 million.

Inventory and Valuation

Table 13 summarizes the quantity and current replacement cost of bridges and culverts. The

Township owns and manages 18 bridges and eight structural culverts.

Table 13 Detailed Asset Inventory - Bridges and Culverts

Segment Quantity
Unit of

Measure
Primary Replacement
Cost Method

Replacement Cost

Bridges 11 Assets User Defined $14,399,500

Culverts 7 Assets User Defined $5,040,000

Total 18 $19,439,500

Figure 19 Portfolio Valuation – Bridges & Culverts

Culverts,
$5,040,000,

26%

Bridges,
$14,399,500,

74%

Total Current Replacement Cost: $19,439,500
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Asset Condition

Figure 20 summarizes the replacement cost-weighted condition of the Township’s bridges and

culverts. Based on the Township’s recent Ontario Structures Inspection Manual (OSIM)

assessments, 100% of bridges and culverts are in fair or better condition. However, bridges

have many individual elements and components that may require repairs and rehabilitation. The

Township’s 2020 OSIM includes recommended workplans for repairs and major rehabilitation

work that should be completed.

Figure 20 Asset Condition - Bridges and Culverts: Overall

Figure 21 further details the condition of bridges and culverts by asset type.

Figure 21 Asset Condition - Bridges and Culverts: By Segment
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Age Profile

An asset’s age profile comprises two key values: estimated useful life (EUL), or design life; and

the percentage of EUL consumed. The EUL is the serviceable lifespan of an asset during which

it can continue to fulfil its intended purpose and provide value to users, safely and efficiently. As

assets age, their performance diminishes, often more rapidly as they approach the end of their

design life.

In conjunction with condition data, an asset’s age profile provides a more complete summary of

the state of infrastructure. It can help identify assets that may be candidates for further review

through condition assessment programs; inform the selection of optimal lifecycle strategies; and

improve planning for potential replacement spikes.

Figure 22 illustrates the average current age of each asset type and its estimated useful life.

Both values are weighted by the replacement cost of individual assets.

Figure 22 Estimated Useful Life vs. Asset Age – Brides and Culverts

Age analysis reveals that on average, bridges have consumed near 90% of their estimated

useful life, with an average age of 62 years against an average EUL of 70 years. On average,

culverts are also in the latter stages of their lifecycle, with an average age of 45 years, against

an average EUL of 58 years. OSIM assessments should continue to be used in conjunction with

age and asset criticality to prioritize capital and maintenance expenditures.
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Current Approach to Lifecycle Management

The condition of bridges and structural culverts is assessed biennially in compliance with

Ontario Structure Inspection Manual (OSIM). The most recent inspection report was completed

in 2020. The bridge condition index (BCI) is used to guide and prioritize capital investment,

unless health and safety concerns warrant a different, more immediate intervention.
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Forecasted Long-term Replacement Needs

Figure 23 illustrates the cyclical short-, medium- and long-term infrastructure replacement requirements for the Township’s bridges

and culverts. This analysis was run until 2081 to capture at least one iteration of replacement for the longest-lived asset in the asset

register. Tiny’s average annual requirements (red dotted line) for bridges and culverts total $479,000. Although actual spending may

fluctuate substantially from year to year, this figure is a useful benchmark value for annual capital expenditure targets (or allocations

to reserves) to ensure projects are not deferred and replacement needs are met as they arise.

Although no major replacement spikes are anticipated for the next three decades, capital needs will rise to $2.6 million between 2052

and 2056 and peak at $7.2 million by the late 2060s. These projections and estimates are based on asset replacement costs, age

analysis, and condition data. They are designed to provide a long-term, portfolio-level overview of capital needs and should be used

to support improved financial planning over several decades. The Township’s OSIM includes rehabilitation and repair needs, totaling

$4.5 million, of which $3.8 million are recommended to be completed within the current decade. These recommendations should be

used in conjunction with long-term replacement needs to stay current with major capital investments.

Figure 23 Forecasted Capital Replacement Requirements - Bridges and Culverts: 2022-2081
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10-Year Replacement Needs
The table below summarizes the projected cost of lifecycle activities (capital replacement only) that will need to be undertaken over

the next 10 years to support current levels of service. These projections are generated in Citywide and rely on OSIM condition data

and age data.

Table 14 System-generated 10-Year Capital Replacement Forecast - Bridges and Culverts

Segment 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Bridges $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Culverts $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

These estimates are developed at the portfolio level, illustrate replacement needs only, and are built on available asset data,

including quantities, the extent to which elements are componentized, replacement costs, age, or assessed condition. They can be

different from actual capital forecasts as outlined in OSIM inspections and recommended workplans, as outlined below.

Table 15 OSIM Workplan - Bridges and Culverts

Timeframe for recommended repairs, renewals, and replacements Cost

Within 1 year $190,000

Within 2-5 years $3,049,000

Within 6-10 years $567,000

Beyond 10 years $419,000

No timeframe $262,000

Total $4,487,000

Consistent data updates, especially condition, and asset acquisitions and disposals will improve the alignment between the system

generated expenditure requirements, and the Township’s capital expenditure forecasts, including long-term capital plans.
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Risk Analysis

The risk matrices below are generated using available asset data, such as condition, service life

remaining, replacement costs, traffic data, and detour distance. The risk ratings for assets

without useful attribute data were calculated using only condition, service life remaining, and

their replacement costs.

The matrix classifies assets based on their individual probability and likelihood of failure, each

scored from 1 to 5. Their product generates a risk index ranging from 1-25. Assets with the

highest criticality and likelihood of failure receive a risk rating of 25; those with lowest probability

of failure and lowest criticality carry a risk rating of 1. As new data and information is gathered,

the Township may consider integrating relevant information that improves confidence in the

criteria used to assess asset risk and criticality.

These risk models have been built into the Township’s Asset Management Database (CityWide

Asset Manager). See Risk and Criticality section for further details on approach used to

determine asset risk ratings and classifications.

Figure 24 Risk Matrix - Bridges and Culverts
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In addition to asset level risk, the Township may also face risk associated with not executing key

lifecycle activities, including repairs, rehabilitation, and replacement of critical assets. These

include:

 Missed opportunities for cost savings and increases in lifecycle costs

 Deferral of vital projects, or further lending and borrowing

 Accelerated asset deterioration and premature failure, which may lead to public health

and safety hazards, and disruption of services to the Township’s residential and

commercial base

 A decline in public satisfaction with the Township’s service standards and the resulting

reputational damage

 Bridges are inherently vital to the Township’s transportation infrastructure, and their

failures can disconnect communities, lead to public health and safety incidents, and can

impede the efficient flow of residential and commercial traffic.

An asset’s criticality rating, determined by the nature and magnitude of the consequences of its

potential failure should be used to prioritize projects, particularly lifecycle management

strategies. Using risk in conjunction with levels of service, and the recommended workplans in

OSIM inspections, can assist in optimizing limited funds.
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Levels of Service

The tables that follow summarize Tiny’s current levels of service with respect to prescribed KPIs

under Ontario Regulation 588/17.

Table 16 Ontario Regulation 588/17 Community Levels of Service - Bridges and Culverts

Service Attribute Qualitative Description Current Level of Service

Scope

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

Together, the Township’s bridges
support all traffic types, ranging from
MMS road class 3 to 6.

Quality

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

All of the Township’s bridges and
structural culverts are rated as good or
better based on 2020 OSIM inspections
and individual bridge condition indices
(BCI).

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

Table 17 Ontario Regulation 588/17 Technical Levels of Service - Bridges and Culverts

Service Attribute Qualitative Description Current Level of Service

Scope
Percentage of bridges in the Township with
loading or dimensional restrictions.

5.2% (1 of 19)

Quality

1. For bridges in the Township, the average
bridge condition index value.

72.6

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

71.2
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Stormwater Network
Tiny’s Stormwater Network comprises sewer mains and other critical supporting capital assets

with a total current replacement cost of $6 million. The Township is responsible for

approximately 14.7 kilometres of storm mains.

Inventory and Valuation

Table 18 summarizes the quantity and current replacement cost of all stormwater management

assets available in the Township’s asset register.

Table 18 Detailed Asset Inventory - Stormwater Network

Segment Quantity Unit of Measure
Primary

Replacement
Cost Method

Replacement Cost

Catch Basins 221 Assets User Defined $663,000

Headwalls 21 Assets User Defined $210,000

Manhole Catch Basins 47 Assets User Defined $329,000

Manholes 28 Assets User Defined $196,000

Oil Grit Separators 3 Assets User Defined $180,000

Sewer Line 14,675 Metres User Defined $4,035,765

Storm Water Ponds 4 Assets User Defined $400,000

Total $6,013,765

Figure 25 Portfolio Valuation – Stormwater Network
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Total Current Replacement Cost: $6,013,765
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Asset Condition

Figure 26 summarizes the replacement cost-weighted condition of the Township’s stormwater

management assets. Based on age data only, approximately 30% of assets are in poor to very

poor condition. These assets may be candidates for replacement in the short term; similarly,

assets in fair condition may require rehabilitation or replacement in the medium term and should

be monitored for further degradation in condition.

Figure 26 Asset Condition - Stormwater Network

Figure 27 summarizes the age-based condition of stormwater assets. The analysis illustrates

that the majority of stormwater mains are in fair or better condition. However, approximately

41% of mains, with a current replacement cost of $1.7 million are in poor or worse condition. We

reiterate that these ratings are based only on asset age. Age can understate the true physical

condition of an asset, particularly mains, which tend to continue to perform at adequate service

levels despite their age.

Figure 27 Asset Condition - Stormwater Network – By Segment
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Age Profile

An asset’s age profile comprises two key values: estimated useful life (EUL), or design life; and

the percentage of EUL consumed. The EUL is the serviceable lifespan of an asset during which

it can continue to fulfil its intended purpose and provide value to users, safely and efficiently. As

assets age, their performance diminishes, often more rapidly as they approach the end of their

design life.

In conjunction with condition data, an asset’s age profile provides a more complete summary of

the state of infrastructure. It can help identify assets that may be candidates for further review

through condition assessment programs; inform the selection of optimal lifecycle strategies; and

improve planning for potential replacement spikes.

Figure 28 illustrates the average current age of each asset type and its estimated useful life.

Both values are weighted by the replacement cost of individual assets.

Figure 28 Estimated Useful Life vs. Asset Age – Stormwater Network

The data reveals that on average, sewer mains are in the latter stages of their expected design

life, with an average age of 25.8 years against an EUL of 50 years. With the exception of oil grit

separators, the majority of other stormwater assets is still in the earlier stages of their lifecycle.

Age profiles and future CCTV inspections will help to identify mains in need of replacements

and/or upgrades. Extensions to EULs for mains may also be considered based on performance

history to date.
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Current Approach to Lifecycle Management

The Township currently does not have a programmatic approach to assessing its stormwater

infrastructure. Preventative maintenance is conducted to ensure proper and safe management

of stormwater runoff. Staff monitor flow to identify and address backup issues. CCTV

inspections are being considered for the future. Most lifecycle interventions are reactive and

complaint-based.
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Forecasted Long-term Replacement Needs

Figure 29 illustrates the cyclical short-, medium- and long-term infrastructure replacement requirements for the Township’s storm

network assets. This analysis was run until 2111 to capture at least one iteration of replacement for the longest-lived asset in the

asset register. However, it is illustrated here across a narrower time horizon of 50 years. Tiny’s average annual requirements (red

dotted line) total $108,000 for all assets in the stormwater network. Although actual spending may fluctuate substantially from year to

year, this figure is a useful benchmark value for annual capital expenditure targets (or allocations to reserves) to ensure projects are

not deferred and replacement needs are met as they arise.

The chart illustrates a backlog of $177k, comprising sewer lines that have reached the end of their useful life but remain in service.

The largest replacement spike is forecasted in 2042-2046, totaling $1.3 million, as more sewer mains reach the end of their expected

design life. These projections and estimates are based on asset replacement costs and age analysis. They are designed to provide a

long-term, portfolio-level overview of capital needs and should be used to support improved financial planning over several decades.

Figure 29 Forecasted Capital Replacement Requirements - Stormwater Network: 2022-2071

Often, the magnitude of replacement needs is substantially higher than most municipalities can afford to fund. In addition, it is highly

unlikely that all sewer mains that reach the end of their expected design life will require replacement. However, quantifying and
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10-Year Replacement Forecast
The table below summarizes the projected cost of lifecycle activities (capital replacement only) that will need to be undertaken over

the next 10 years to support current levels of service. These projections are generated in Citywide and rely only on age data.

Table 19 System-generated 10-Year Replacement Forecast - Stormwater Network

Segment 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Catch Basins $0 $0 $0 $0 $0 $0 $0 $0 $3k $0

Headwalls $0 $0 $0 $0 $0 $0 $0 $30k $0 $0

Manhole Catch Basins $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Manholes $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Oil Grit Separators $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Sewer Line $88k $10k $0 $0 $65k $0 $0 $115k $67k $0

Storm Water Ponds $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total $88k $10k $0 $0 $65k $0 $0 $145k $70k $0

These estimates are developed at the portfolio level, illustrate replacement needs only, and are built on available asset data,

including quantities, replacement costs, and age. They can be different from actual capital forecasts. Consistent data updates,

especially condition through CCTV inspections, and asset acquisitions and disposals will improve the alignment between the system

generated expenditure requirements, and the Township’s capital expenditure forecasts.
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Risk Analysis

The risk matrices below are generated using available asset data, such as service life

remaining, replacement costs, and the traffic data associated with the attached road section.

The risk ratings for assets without useful attribute data were calculated using only age, service

life remaining, and their replacement costs.

The matrix classifies assets based on their individual probability and likelihood of failure, each

scored from 1 to 5. Their product generates a risk index ranging from 1-25. Assets with the

highest criticality and likelihood of failure receive a risk rating of 25; those with lowest probability

of failure and lowest criticality carry a risk rating of 1. As new data and information is gathered,

the Township may consider integrating relevant information that improves confidence in the

criteria used to assess asset risk and criticality.

These risk models have been built into the Township’s Asset Management Database (CityWide

Asset Manager). See Risk and Criticality section for further details on approach used to

determine asset risk ratings and classifications.

Figure 30 Risk Matrix - Stormwater Network
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In addition to asset level risk, the Township may also face risk associated with not executing key

lifecycle activities, including repairs, rehabilitation, and replacement of critical assets. These

include:

 Missed opportunities for cost savings and increases in lifecycle costs associated with

more frequent asset maintenance

 Deferral of vital projects, or further lending and borrowing

 Accelerated asset deterioration and premature failure, which may lead to public

health and safety hazards, and disruption of services to the Township’s residential

and commercial base

 A decline in public satisfaction with the Township’s service standards and the

resulting reputational damage

 Failure of stormwater assets can be particularly detrimental, causing excessive

flooding, erosion, backups, road and bridge closures, environmental damage, and

substantial property damage. Water quality may also be jeopardized, further

exacerbating public health and safety challenges.

 Increased frequency of extreme weather events has made some communities even

more vulnerable to flooding. These events can also create legal liabilities for the

Township in the event of asset failure.

An asset’s criticality rating, determined by the nature and magnitude of the consequences of its

potential failure should be used to prioritize projects, particularly lifecycle management

strategies. Using risk in conjunction with levels of service, and findings from standard CCTV

inspections will assist in optimizing limited funds.
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Levels of Service

The tables that follow summarize Tiny’s current levels of service with respect to prescribed KPIs

under Ontario Regulation 588/17.

Table 20 Ontario Regulation 588/17 Community Levels of Service - Stormwater Network

Service Attribute Qualitative Description Current Level of Service

Scope

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

See below.

Table 21 Ontario Regulation 588/17 Technical Levels of Service - Stormwater Network

Service Attribute Qualitative Description Current Level of Service

Scope

1. Percentage of properties in
municipality resilient to a 100-year
storm.

3.6% of lots
971 acres of 81,500 acres, and 456 lots
out of 12,673 lots are within subdivisions
designed for a 100-year storm*

2. Percentage of the municipal
stormwater management system
resilient to a 5-year storm.

19.4% of lots

3,124 acres out of 81,500 acres, and
2,463 lots out of approximately 12,673 lots
are within subdivision designed for at least
a 5-year storm*

The majority of Township's municipal
stormwater system is designed to provide
protection from 5-year storm flows which is
the standard for local storm sewer design
guidelines.

*These estimates are those that can be substantiated by available documentation.
However, staff estimate that a substantially higher portion of properties are resilient
to these storm return periods.
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Water Network
Tiny’s Water Network comprises water distribution mains, service connections, and other critical

supporting capital assets with a total current replacement cost of $63 million. The Township is

responsible for 79 kilometres of mains and approximately two kilometers of service connections.

Inventory and Valuation

Table 22 summarizes the quantity and current replacement cost of all water distribution assets

available in the Township’s asset register. Due to the variety of components and elements

associated with pumphouses, and the variance in how these assets are measured, the quantity

field contains the number of asset records for pumphouses found in the asset register.

Table 22 Detailed Asset Inventory - Water Network

Segment Quantity
Unit of

Measure

Primary
Replacement
Cost Method

Replacement Cost

Blowoffs 54 Assets User Defined $134,000

Hydrants 241 Assets User Defined $1,904,500

Mains 79,114.69 Metres User Defined $35,896,413

Pumphouses 861 Assets User Defined $15,593,532

Service Connections 1,971 Assets User Defined $8,643,250

Valves 479 Assets User Defined $1,150,925

Total $63,322,620

Figure 31 Portfolio Valuation – Water Network
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Asset Condition

Figure 32 summarizes the replacement cost-weighted condition of the Township’s water

distribution assets. Based on age data only, approximately 47% of assets are in poor to very

poor condition. These assets may be candidates for replacement in the short term; similarly,

assets in fair condition may require rehabilitation or replacement in the medium term and should

be monitored for further degradation in condition.

Figure 32 Asset Condition - Water Network

Figure 33 summarizes the age-based condition of water assets. Although the analysis suggests

that a substantial portion of major water infrastructure may be in poor or worse condition, we

note that age often understates the condition of assets, particularly mains. The actual physical

state of these infrastructure assets is expected and presumed to be much higher than age

would indicate, and these assets should continue to deliver adequate levels of service and safe,

high quality drinking water despite their age.

Figure 33 Asset Condition - Water Network – By Segment
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Age Profile

An asset’s age profile comprises two key values: estimated useful life (EUL), or design life; and

the percentage of EUL consumed. The EUL is the serviceable lifespan of an asset during which

it can continue to fulfil its intended purpose and provide value to users, safely and efficiently. As

assets age, their performance diminishes, often more rapidly as they approach the end of their

design life.

In conjunction with condition data, an asset’s age profile provides a more complete summary of

the state of infrastructure. It can help identify assets that may be candidates for further review

through condition assessment programs; inform the selection of optimal lifecycle strategies; and

improve planning for potential replacement spikes.

Figure 34 illustrates the average current age of each asset type and its estimated useful life.

Both values are weighted by the replacement cost of individual assets.

Figure 34 Estimated Useful Life vs. Asset Age – Water Network

The data reveals that on average, water mains are now in the latter stages of their expected

design life, with an average age of 32.9 years with an EUL of 65 years. Similarly, service

connections have a weighted average age of 33.2 years, against an EUL of 65 years. Age

analysis also reveals that blow offs have remained in service well beyond their expected useful
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Current Approach to Lifecycle Management

The Township currently does not have a programmatic approach to assessing its water

infrastructure. Safety issues and watermain breaks within a system drive rehabilitation or

replacement activities. In addition, capacity issues resulting from undersized mains drives the

Township’s replacement program.
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Forecasted Long-term Replacement Needs

Figure 35 illustrates the cyclical short-, medium- and long-term infrastructure replacement requirements for the Township’s water

distribution assets. This analysis was run until 2091 to capture at least one iteration of replacement for the longest-lived asset in the

asset register. Tiny’s average annual requirements (red dotted line) total $1.4 million for all assets in the water network. Although

actual spending may fluctuate substantially from year to year, this figure is a useful benchmark value for annual capital expenditure

targets (or allocations to reserves) to ensure projects are not deferred and replacement needs are met as they arise.

The chart illustrates a backlog of $3.3 million, dominated by pumphouses. Replacement needs are high throughout the forecast

horizon, peaking at $13.3 million between 2042 and 2046. These projections and estimates are based on asset replacement costs

and age analysis. They are designed to provide a long-term, portfolio-level overview of capital needs and should be used to support

improved financial planning over several decades.

Figure 35 Forecasted Capital Replacement Requirements - Water Network: 2022-2071

Often, the magnitude of replacement needs is substantially higher than most municipalities can afford to fund. In addition, it is highly
unlikely that all water mains that reach the end of their expected design life will require replacement. However, quantifying and
monitoring these spikes is essential for long-term financial planning, including establishing dedicated reserves. Break history may
help identify mains that may be candidates for further evaluation and/or replacement. Periodic condition assessments of pumping
stations, tanks, and other point assets will help identify deficiencies related to age and deterioration. These will help refine backlog
estimates and long-term replacement needs.
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10-Year Replacement Forecast
The table below summarizes the projected cost of lifecycle activities (capital replacement only) that will need to be undertaken over

the next 10 years to support current levels of service. These projections are generated in Citywide and rely only on age data.

Table 23 System-generated 10-Year Replacement Forecast - Water Network

Segment 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Blowoffs $0 $6k $0 $17k $5k $2k $0 $0 $2k $0

Hydrants $0 $0 $0 $0 $72k $166k $70k $49k $65k $52k

Mains $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Pumphouses $104k $154k $679k $442k $718k $477k $660k $1.0m $159k $187k

Service Connections $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Valves $58k $35k $45k $17k $19k $38k $0 $0 $21k $25k

Total $162k $195k $724k $475k $812k $682k $730k $1.1m $246k $264k

These estimates are developed at the portfolio level, illustrate replacement needs only, and are built on available asset data,

including quantities, replacement costs, and age. They can be different from actual capital forecasts. Consistent data updates,

especially condition, and asset acquisitions and disposals will improve the alignment between the system generated expenditure

requirements, and the Township’s capital expenditure forecasts.
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Risk Analysis

The risk matrices below are generated using available asset data, such as service life

remaining, replacement costs, and complexity factor. The risk ratings for assets without useful

attribute data were calculated using only age, service life remaining, and their replacement

costs.

The matrix classifies assets based on their individual probability and likelihood of failure, each

scored from 1 to 5. Their product generates a risk index ranging from 1-25. Assets with the

highest criticality and likelihood of failure receive a risk rating of 25; those with lowest probability

of failure and lowest criticality carry a risk rating of 1. As new data and information is gathered,

the Township may consider integrating relevant information that improves confidence in the

criteria used to assess asset risk and criticality.

These risk models have been built into the Township’s Asset Management Database (CityWide

Asset Manager). See Risk and Criticality section for further details on approach used to

determine asset risk ratings and classifications.

Figure 36 Risk Matrix - Water Network
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In addition to asset level risk, the Township may also face risk associated with not executing key

lifecycle activities, including repairs, rehabilitation, and replacement of critical assets. These

include:

 Failure of water distribution assets can lead to severe and adverse consequences,

including boil water advisories, service shutoffs, and disruption and damage to other

infrastructure services and assets, such as roadways

 Missed opportunities for cost savings and increases in lifecycle costs

 Deferral of vital projects, or further lending and borrowing

 Accelerated asset deterioration and premature failure, which may lead to public health

and safety hazards, and disruption of services to the Township’s residential and

commercial base

 A decline in public satisfaction with the Township’s service standards and the resulting

reputational damage

An asset’s criticality rating, determined by the nature and magnitude of the consequences of its

potential failure should be used to prioritize projects, particularly lifecycle management

strategies.
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Levels of Service

The tables that follow summarize Tiny’s current levels of service with respect to prescribed KPIs

under Ontario Regulation 588/17.

Table 24 Ontario Regulation 588/17 Community Levels of Service - Water Network

Service Attribute Qualitative Description Current Level of Service

Scope

1. Description, which may include maps, of
the user groups or areas of the municipality
that are connected to the municipal water
system.
2. Description, which may include maps, of
the user groups or areas of the municipality
that have fire flow.

The Township of Tiny owns and
operates 16 Municipal drinking water
systems to provide a safe, reliable
supply of potable drinking water to
residents and businesses.

Reliability
Description of boil water advisories and
service interruptions.

A drinking water advisory was issued
in June 2022 for the Lafontaine
Drinking Water System.

Table 25 Ontario Regulation 588/17 Technical Levels of Service - Water Network

Service Attribute Qualitative Description Current Level of Service

Scope
1. Percentage of properties connected to the municipal
water system.
2. Percentage of properties where fire flow is available.

27.1% (2,631 of 9,712)
0%

Reliability

1. The number of connection-days per year where a boil
water advisory notice is in place compared to the total
number of properties connected to the municipal water
system.
2. The number of connection-days per year due to water
main breaks compared to the total number of properties
connected to the municipal water system.

0
0
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Growth

Based on Census 2021, the Township of Tiny’s current population is 12,966 permanent

residents, a growth of 10% from the 2016 Census period. The Township’s growth strategy as

outlined in Strategic Plan Update 2020-2025 focuses on ‘moderate growth that is in keeping

with the existing character’ of the various communities within Tiny. Based on County of Simcoe

forecasts, the Township is expected to grow to 14,149 permanent residents by 2031.

Key Considerations

 During summer months, Tiny’s population more than doubles to 27,000, causing

seasonal but substantial added strain on infrastructure. This can accelerate asset

deterioration, requiring more frequent lifecycle interventions, and additional costs to the

municipality.

 Seasonal growth can also require communities to own and maintain infrastructure that

typically exceeds the capacity and functionality required for its permanent population.

 Both the magnitude and the demographic profile of growth will determine the level of

investment that the Township will make in different infrastructure assets.

 The Township is currently in the process of developing its first transportation master

plan. The plan will provide details on the infrastructure required to support future growth

and assist in estimating associated costs to maintain new infrastructure on an ongoing

basis.


