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Definitions

Asset

An item, thing or entity that has potential or actual value to an organization. The value
can be tangible or intangible, financial or non-financial, and includes consideration of
risks and liabilities.

Asset Category

A category of municipal infrastructure assets that is an aggregate of assets.

Asset Hierarchy

A logical digital index of assets and asset information.

Asset Management

Planned actions and coordinated activities of an organization to optimally and
sustainably manage its assets that will enable the assets to provide the desired level of
service in a sustainable way, while managing their risk at the lowest lifecycle cost. It
encompasses all asset types, tangible or intangible, individual components or complex
systems, and all activities involved in
through maintenance to renewal or disposal.

Asset Management PlatAMP)

A strategic document (long-term) that states how a group of assets is to be managed
over a period of time. The plan describes the characteristics and performance of
infrastructure assets, the levels of service expected from them, planned actions to
ensure the assets are providing the expected level of service, and financial strategies to
implement the planned actions. Specific criteria to be included is defined in Ontario
Regulation 588/17.

Asset Management Policy

Mandated requirements, overall intentions/principles and framework for control of asset
management. An Asset Management Policy guides the overall direction of the asset
management system, providing direction to the appropriate focus and level of asset
management practice expected. It shall establish key principles, overall vision for the
program, and align other municipal plans.

Asset Management Strategy

Documents the intended approach by which the assets and other resources will be used
to achieve the agreed upon objectives within the agreed Policy framework. It provides
clear direction, intentions and rationale. It also identifies the organizational readiness,
including identification of barriers and appropriate implementation plans to overcome

the barriers.
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Backlog

Backlog refers to the value of immediate work that is required (not including additional

work that may occur over the forecast periods) based on asset needs. This work could

include asset replacements that are required when an asset has passed the end of its

life. It may also include rehabilitations that are required immediately. The City
understands the term fAibacklogo to mean those
having needs (either rehabilitation or replacement) but are also not identified in the

Cty 6s Lifecycle Reserve Study

Backlog (Managed)

Managed backlog refers to the value of immediate work that is required (not including

additional work that may occur over the forecast periods) based on asset needs that the

City has identified and has planned to complete. These items include both

rehabilit at i ons and replacements (i.e. renewal s),
Lifecycle Reserve Study.

Building Together Guide for Municipal Asset Management Plans

A document, released by the Government of Ontario, which explains the importance
and the features of an AMP.

Community (Customer) Levels of Service

Community Levels of Service (also known as Customer Levels of Service) measures

are typically expressedinnon-t ec hni cal terms and describe the
understanding of services being provided by infrastructure systems. Community LoS

measures are typically related to the service that is provided by the overall system

supporting the service delivery, rather than the specific assets.

Core Asset
Includes any municipal infrastructure asset that is a:

1 water asset that relates to the collection, production, treatment, storage, supply
or distribution of drinking water;

1 wastewater asset that relates to the collection, transmission, treatment or
disposal of wastewater, including any wastewater asset that from time to time
manages stormwater;

1 stormwater management asset that relates to the collection, transmission,
treatment, retention, infiltration, control or disposal of stormwater;

1 road; or,
1 bridge or culvert.
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CurrentReplacement Valug CRV)

The amount that an entity would have to pay to replace an asset of the same function
and capacity at the present time, according to its current worth, including costs related
to removal, installation, excavation, design, engineering, contingencies, disposal,
material and labour.

Deterioration Curve

A mathematical representation used to model and predict the change in performance of
an asset over time. These curves can be plotted on a graph, with the x-axis
representing time (age), and the y-axis representing performance values (or ratings).

Estimated Service Life (ESL)

The estimated period of time (usually in years) that an asset is in use or is expected to
be available for use, assuming perfect construction and general maintenance is carried
out. ESLs may vary according to material type or functional component.

Infrastructure

The physical structures and associated facilities that form the foundation of
development, and by or through which a public service is provided.

Infrastructure Deficit

A spending shortfall in comparison to an established need. This can include the
accumulated deficit that results year over year due to financial shortfalls.

Key Performance Indicator (KPI)

A quantifiable measure used to evaluate the success of an organization, employee,
asset, etc. in meeting objectives for performance.

Level of ServicgLoS)

The parameters or combination of parameters that reflect the social, political, economic,

and environmental outcomes the organization delivers. Level of service statements

describe the outputs or objectives odftobehe org
delivered to the community.

Lifecycle Activity

Activities undertaken with respect to an infrastructure asset over its service life,
including constructing, maintaining, renewing, operating, and decommissioning, and all
engineering and design work associated with those activities.

Lifecycle Cost

The total cost of ownership over the life of an asset. This may include but is not limited
to capital costs, operating costs, maintenance costs, renewal costs, replacement costs,

environmental costs, and user delay.
Y
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Lifecycle Management Strategy

The set of planned actions that will enable the assets to provide the desired levels of
service in a sustainable way, while managing risk, at the lowest lifecycle cost.

Long Term Financial Plan

A plan that projects a forecast of financial performance and position over a period of at
least five years. The Long-Term Financial Plan should be consistent with actions
required to implement strategies proposed in other plans/documents.

Maintenance

Activities that allow assets meet their required performance objectives, including
regularly scheduled inspection and activities associated with unexpected or unplanned
events.

Missing Assets

Missing assets are assets that have been built and are currently in-service. These
assets are not captured within the Cityds dat
not captured in the Cityods Lifecycle Reserve

Non-core Asset

All other municipally owned assets not included in the definition of a core asset (as per
O. Reg 588/17).

Non-infrastructure Lifecycle Activities

Actions, studies, master plans or policies that are not capital in nature, which result in
the lowering of costs and/or extend the useful life of an asset.

Ontario Regulation 588/17

Under the Infrastructure for Jobs and Prosperity Act, 2015, principles are set out by the
provincial government to regulate asset management planning for municipalities. On
December 27, 2017, O. Reg. 588/17 was released which regulates asset management
planning for municipal infrastructure.

Operations

Regular, routine or regularly scheduled activities that are required or regularly
anticipated as part of the assets service (for example, fueling a vehicle, completing an
inspection or condition assessment, winter control, staffing/overhead).

Performance

A measure of how well an asset is fulfilling its intended purpose and meets the defined
levels of service for its users and stakeholders.
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Preventive Maintenance

Regular, routine or regularly scheduled maintenance activities that are intended to keep
assets in good working order and prevent or minimize unplanned failures or downtime.

Rehabilitation

Significant repairs designed to extend the life of an asset. Rehabilitations are

considered renewal lifecycle activities. They provide a significant improvement in an

assetodos performance, as opposed to maintenanc
frequently and are designed to maintain functionality and performance as opposed to

improve or restore it. For example, the re-lining of a length of sewer pipe can be

considered a rehabilitation activity, whereas a spot repair may be considered

maintenance.

Renewal/Replacement

Major rehabilitation or replacement of an existing asset to an equivalent capacity,
function and/or performance.

Risk

The effect of wuncertainty on an organizationo
socioeconomic and environmental variables and is determined by assigning a numeric
rating for the likelihood of an asset failing and the consequence if it does.

Risk Management Strategy

A Risk Management Strategy details the methodology and framework used to assess
an asset portfolio. It details the methodology and results used to assign Likelihood of
Failure, Consequence of Failure and Risk Ratings to assets, which assists in
understanding asset criticality, and prioritizing assets for rehabilitation or replacement.

Technical Levels of Service @S)

Technical LoS are technical measures applied against assets and overall systems that
define the performance requirements to support Community Levels of Service and are
used to determine which criteria will be used to drive business decisions. Technical LoS
are often expressed in quantitative or numerical terms.
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Acronyms and Abbreviations

Acronym or Meaning
Abbreviation
AM Asset Management
AMP Asset Management Plan
AODA Accessibility for Ontarians with Disabilities Act
BCI Bridge Condition Index
BMFT Building Markhambés Future Tc
CIPI Costing Climate Change Impacts to Public Infrastructure
COF Consequence of Failure
CRV Current Replacement Value
DSS Decision Support System
ESA Environmentally Sensitive Area
ESL Estimated Service Life
FAO Financial Accountability Officer
FCI Facility Condition Index
GHG Greenhouse Gas
ISO International Organization for Standardization
KPI Key Performance Indicator
LCRS Life Cycle Reserve Study
LOF Likelihood of Failure
LoS Levels of Service
OP Cityds Official Pl an

O. Reg. 588/17

Ontario Regulation 588/17

PCI

Pavement Condition Index

PCP Partners for Climate Protection
SOTI State of the Infrastructure
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Assumptions and Limitations

The analysis, findings, and recommendations presented in this AMP contain certain

assumptions and limitations and represents the best information available asofi t 6 s
reporting to Mar khamdés Gener EhtougbatthimAMP, ee on J
where assumptions have been made or limitations exist (i.e., data availability, data

granularity, etc.) it has been noted. The purpose of this section is to summarize these

assumptions and limitations into a single, referenceable location. This section contains

general and specific assumptions and limitations.

General Assumptions and Limitations

Asset Information T The detail, quantity, and quality of asset information varies across

the Cityds different asset classes. As the Ci
develop, asset data will also continue to improve over time. Where assumptions have

been made due to the state of the available asset information, it has been noted.

Furthermore, it is noted that to complete the analyses that are reported in this AMP, the
City utilized a combination of 2023, 2024 and 2025 asset and financially based data
sources. No dataset is without errors and/or gaps. Therefore, the findings in this AMP
are based on the best information available, and as a result, output reports and
modeling results are subject to change as this data improves.

Since the 2024 AMP development, asset registers have been updated to revise ESLS,
conditions, and installation dates for some assets. In addition, assets that have been
decommissioned have been removed from the register and some newly acquired or
renewed assets have also been updated in the register. The City should continue to
update its asset registers to reflect the most up to date asset attributes for future asset
management analyses and iterations of the AMP.

Decision Support System (DSS) 1 The DSS is a software model that generates a
financial needs-based forecast over a forward-looking planning horizon. The DSS
applies interventions (i.e., renewals, replacements, etc.) to assets at set trigger points
(condition or age), and captures the cost of the intervention and post-intervention
condition state of the asset. The interventions, their timing (i.e., trigger point), cost, and
post-intervention condition state rely on input from subject matter experts. At the same
time, the condition values used to trigger interventions is an estimated condition.
Therefore, the financial forecast created by the DSS (any DSS) provides a best
practice-based estimate of future costs and asset performance.

Having said this, forecasts are based upon a computational modeling exercise
underpinned by assumptions and information that is subject to change and refinement

as part of the annual resource and budget planning process.
Y
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Improvement and Monitoring Plan T Itis assumed that the City will resource and

action the elements of the improvement and monitoring plan. However, the rate at which

the plandéds components can be actioned wil/ [
Citydés overall agmamednmatmagement pro

Specific Assumptions and Limitations

Estimated Service Life (ESL) 1 is an asset management best practice that assigns a
lifespan to an asset. It is a key datapoint that enables forecasting of asset performance
and costs over time.

Assumptions: as defined in the Definitions
asset is constructed perfectly and receive
entire service |ife. Many assets are not
many assetins hesitstt e environments (i .e., are
corrosives, temperature extremes, etc.) or
heavy construction vehicle traffic on pave
can vary from eisfta. mated service |

Limitations: The ESL is typically assigned

i nput from subject matter experts, direct
service |lives (Citybés Tangible Capital Ass:
standarddguadel ines). Small changes in ESL
i mpacts on forecasts that contain | arge vo

pl anning horizons.

Lifecycle Activity Costs 1 are defined in Section 9.2 and listed in Table 9-2 and are
annual operation costs related to non-infrastructure solutions, asset acquisitions, asset
operation, and service improvements. These costs are incorporated into the financial
forecasts within this AMP where appropriate.

Assumptaildnsnonet airny tvhail sa eree pparetsented i n 202
dol laanresx cleudf | ati onary litndrse asessameawalhat n
basktdfecyclcos@mdmyiragtructure, and service
pri marwillyl remain constant wovdir tthet exe etpit me
roaarsd growt hascewntdhicndgd ndi-ngnéwal nbnf ecyc
activity costs from the Cityobés 2025 capita
the teng forecaldrn nrgo andt dhaed soeptesr,at i ng costs
70% of roads in go@bsernr khetqindisi ececmadit 8 bn

were determined and included Fiomr tghreowtrhopos
scenarios, acqui sliitfieany,t ¢osppdw ectoesrdse taenrdmi ne d .
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Limitations: because no yeatrootvlee Ilyiefaec yslce
activity costs portion of the forecasts, u
interpretation of the forecasts and rel ate

Lifecycle Reserve Study (LCRS) 1 The Ci t 30264 CRS determines the available

renewal activity funding year over year for each service area from 2025 to 2051. The

LCRS outflows for asset renewals have been used as an input in the DSS model to
determine if the Cityds anticipated renewal f
appropriate LoS.

1 Assumptions: all monetary values are presented in 2025 dollars. The LCRS
outflows were first calculated in 2024 dollars and inflated to 2025 dollars.

1 Limitations: the required funding determined in the LCRS is based on asset
needs over the next 26 years. The accuracy of the LCRS will decrease year by
year as it is sometimes difficult to forecast asset needs as assets do not always
require renewals as forecasted. The LCRS should be used by the City as a tool
to help determine an approximate amount of funding that will be needed year by
year. Knowing this, the City updates the LCRS annually with up to date asset
data and stakeholder input.

Likelihood of Failure (LOF) i Likelihood of Failure is defined in Section 7 1 Risk
Management Framework. The LOF of an asset is a key metric that guides its
management approach.

Assumptions: the LOF value assigned to ass
observed condition or the assetds age (eit
Limitations: many assets do not fail based
fail due to obsolescence, |l ack of capacity
requirements, etc.). Further, when LOF i s

the remai niengSebsvtiicrea Li fe, iawhie&stismaeeactly
Therefore, users of this AMP should Iimit
presented in the AMP and any related deci s

As the City advances its asset management program and new or improved information
becomes available, assumptions, limitations and outputs may be subject to change as
needed by the City to ensure we continue to manage our assets to meet their service
level expectations.
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1 Executive Summary

1.1 Introduction

The City of MassekManageinent Plab @AMP) provides an overview of
the asset management practices and processes undertaken by the City in order to
provide services to its residents and businesses, as well as maintain the assets that
support these services in a state of good repair.

The 2025 AMP was developed in alignment with the Ontario Regulation 588/17

(O. Reg.588/17) and key strategic documents, s
Pl an, Building Markhamés Future Together ( BMF
Community Sustainability Plan, and more.

This AMP formally documents the Cityds approa
management for the asset portfolio. The AMP contains the following content:

1. Introduction: provi des a brief description of the
objectives, and the scope of the AMP.

2. Alignment with Organization Goals: documents the Cityo6s asse
journey and how the AMP is aligned with th
and vision.

3. Future Demand : outlines internal and external factors that may influence future
demand and how growth has been considered in this AMP.

4. State of the Infrastructure: provides an overview of the assets owned and
maintained by the City, including asset valuation, quantities, average age and
current performance.

5. Levels of Service (L 0S): documents the established LoS measures and
performance indicators used by the City to assess if adequate service is being
provided to the community.

6. Risk Management Strategy: det ai l s the Cityds approach t
well as the risks associated with the current state of assets.

7. Lifecycle Management Strategy : documents the lifecycle activities performed
by the City to maintain their assets.

8. Financial Strategy : details the funding that is required based on asset needs
and lifecycle management strategies to maintain current LoS and achieve
proposed LoS.Pr ovi des a summar y opfojedtedimtot6a t y6s f i n
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future, with the perspective of maintaining service levels, achieving proposed
LoS, accommodating for growth, and identification of any funding gaps.

9. Improvement Plan : provides recommendations and initiatives for the City to
undertake to improve their AM program and future iterations of this AMP.

In addition to this information, this AMP is organized by providing more detailed analysis
on major service areas. Appendices A to K contain chapters for each service area that
include the following sections/information at a more granular level:

a. State of the Infrastructure

b. Levels of Service

c. Risk Management Strategy

d. Lifecycle Management Strategy and Forecasting

This AMP includes all infrastructure assets that are owned by the City and that the City
is responsible for maintaining. The Ci t assetshierarchy, provided in Figure 1-1, details
these service areas and associated assets.

To complete the analyses that are reported in this AMP, the City utilized a combination

of 2023, 2024 and 2025 asset and financially based data sources and represents the

best information available as of i1tds report.i
17, 2025. As a result, any planned renewal work that the City undertakes in 2025 is not

reflected in the outputs of this AMP. Please refer to the Assumptions and Limitations

section for further detalils.
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9 ARTS & CULTURE

& POTABLEWATER

ARTS & CULTURE WATER DISTRIBUTION

Includes facilities and furnishings, fixtures and equipment Includes water distribution devices (suspended watermain

assets that support programs and service delivery. insulation), mainline assets (valves and watermains), and
services (fire hydrants and meters).

WATER MANAGEMENT
Includes water management devices such as auto flushing
stations, bulk water sales stations, and sampling stations.

o FIRE & EMERGENCY SERVICE

FIRE & EMERGENCY SERVICE
Includes fire stations and furnishings, fixtures, and
equipment assets that support service delivery.

FLEET
Includes fire apparatus and fire fleet. RECREATION

Includes facilities such as community centres, sports
facilities, warehouses, etc. and furnishings, fixtures &
equipment that support programs and service delivery.

& RecreaTiON

g  GENERALSUPPORTSERVICE

o SOLID WASTE MANAGEMENT

ADMINISTRATION
Includes facilities and furnishings, fixtures & equipment that
support programs and service delivery.

FLEET
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

SOLID WASTE COLLECTION
Includes collection facilities, fleet, and furnishings, fixtures &
equipment that support and service delivery.

INFORMATION TECHNOLOGY
Includes fleet, furnishings, fixtures, and equipment that .‘_ STORMWATER MANAGEMENT
support service delivery. b
STORMWATER COLLECTION
O LIBRARY Includes pump stations and mainline assets (appurtenances
and storm sewers) that convey stormwater.
STORMWATER MANAGEMENT
LIBRARY Includes stormwater management devices (hickenbottoms,
Includes library branches and the furnishings, fixtures, and orifice control, and rain gauges) and stormwater
equipment assets that support programs and service management facilities.
delivery.
@ TRANSPORTATION
o NATURALASSETS
ACTIVE TRANSPORTATION
NATURAL ASSETES Includes municipal structures (boardwalks, bridges, and
Includes terrestrial natural assets (e.g. forests, woodlands, culverts) and walking and cycling assets (pathways,
wetlands, meadows/prairies, open bluffs, beach bars), sidewalks, and trails).
manicured open spaces and agricultural land assets.
VEHICULAR TRANSPORTATION
Includes barriers, lighting, municipal structures (bridges and
culverts), roads, and traffic management assets (signals and
@ PARKS equipment, signage and mounting systems, traffic calming

assets, and markings).

PARKS

Includes park amenities, barriers (fencing and retaining
walls), facilities (warehouses, washrooms, works yards),
furnishings, fixtures & equipment, lighting, and site servicing
(irrigation system) assets that support service delivery.

F WASTEWATER

WASTEWATER COLLECTION
Includes pump stations and mainline assets (maintenance
holes and sanitary sewers).

Figure 1-1: Service areas in scope.
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1.2 State of the Infrastructure

The Cityds total asselB. Tphoirst fvoalliuoe iiss vbaal sueedd
current replacement cost, which represents the cost required to replace the assets like-
for-like. To align with the data, which was a combination of 2023, 2024 and 2025 asset

and financially based data sources, this value is reported in 2024 dollars. Table 1-1

provides a summary of the asset portfolio, including replacement values and average

asset performance by service.

Table 1-1: Summary of assets by service.

: Current Rep Overall Percentage of
Service
Val ue Per f or ma Val ue
Arts and Cu|[$94M Good 0. 5%
Fire & Emer|qgqy Good 0.50%
Service
General Sup|gggy Good 1.6%
Service
Library $5 M Fair 0. 3%
Natural Ass|$TM Good 1. 0%
Par ks $106M Good 0. 6%
Potable Wat|$1, 926M Fair 11. 0%
Recreation |[$988M Very Good|57%
Solid Waste
0,

Management $2M Very Good]|<01%
Stormwater |gq 554y Good 18.5%
Management
Transportat|$7, 903M Good 45. 2%
Wastewater $2,671M Good 15. 3%
Tot al $1.3B Good 100. 0%
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Figure 1-2 provides a visualization of the total asset replacement value by service.

Transpogrtation
$7,9 0.6M, 4 51%

Stor mwa
Ma nage,me
$3,2 2.3M, 1 4%

Wast ewater
$2,6 7.1M, 1 53%

Figure 1-2: Replacement value distribution by service.

Natur al, As
$1 6.5M, 1.0%

Arts and C
$9 44M, 0.5%

Fi REmer gency,
$8 31M, 0.5%

Gener al St
Ser v $238B8M, 1.6%

Li br$a i, 0.3%
P ar,$1s0.6M, 0.6%
Recr e,49 8.8
5.6%

Solid Waste 6 M
$1.9M, 0.%%

Pot abl e$1lwa.BNr
1 10%
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Figure 1-3 provides a visualization of the average asset age as a proportion of the
average asset estimated service life (ESL), by service?.

Transpor N Ag8 7y r|€SI5&yr s
Stormwater MRS Ag8 Iyr|€S190r s
Wast ew SN Age@ By r[€S190/ 1 s
Potable | IIEE Ag8 2y r|€S1817yr s
solid waste NN AgS8&6yYr|€S1148yr s
Recr e o Age @y r|€st198yr ¢
Par I Age By r|€S13&8yr s
Libr I Ag: @ By r|€S19&yr s
General Supp SIS Aget Ry r|€ES116.8y T S
FigEmergency NS Ag:@ By r|€S1128yr s
Arts and IS Aget Oy r|€S1198yr s

0 50 100 150 200 250
EAver agemPMvgeer age ESL

Figure 1-3: Average age as a proportion of average estimated service life (ESL) by service.

INatural assets are not included in this figure, as the
provide installation dates, ages, or service life for these assets.
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The following figure provides a visualization of the value of major asset acquisition, by

decade, within each service?2.

$4,5 0.0M

$4,0 0.0M

Cost

$3,5 0.0M

$3,0 0.0M

$2,5 0.0M

$2,0 0.0M

Repl acement

$1,5 0.0M

$1,0 0.0M

$5 0.0M l
$0.0 0N

I nstallation

mTransportati omStor mwat er MamWagstmewmdt er

mSol id Waste MERegreen®tnit on mPar ks

mEGener al SuppomRi &SEemevrigceency ®Aemtvd caend

Figure 1-4: Age distribution by installation decade of all assets.

2Natural assets are not included
provide installation dates are for these assets.

n
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t his

0.
2 i .

=
N o
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The following figures provide a visualization of the distribution of asset performance
considering either asset age or rated physical condition over five (5) performance
categories for the City as a whole, and then by service. Definitions of condition
performance are provided in Section 5 in the AMP.

$382.4M, 2%
$1,434.8M, 8% $5,606.1M

309 ' = Aged-Based: Beginning of Life
o

Assessed Condition: Very Good

$3,577.3M,

= Aged-Based: Early Life
21%

Assessed Condition: Good

Aged-Based: Middife
Assessed Condition: Fair

Aged-Based: Past Mid-life
Assessed Condition: Poor

= Aged-Based: Approaching or at end of life
Assessed Condition: Very Poor

Figure 1-5: Condition distribution of all assets.
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Figure 1-6: Condition distribution of all assets by service.

Overall, assetsremaininaff GOODO st at e o fsingeéast feportechan the e
Ci t y 6 s ss@ Mandgemdent Plan, where:

1 Assets in a Fair or better state improved to 90% or $15.7B (from 88% or
$15.4B) and are performing as intended

1 Assets in a Poor and Very Poor state was reduced to 10% or $1.8B (from 12%
or $2.1B) and are subject of planned maintenance or renewal

1.3 Levels of Service

Levels of Service (LoS) are a measure of the degree to which an asset meets functional
or user requirements. Levels of service reflect documented approved or endorsed
performance or service measures, which are articulated or reflected in a number of
policy documents (i.e. plans or studies). The City has developed an LoS strategy and
framework, which documents the approach the City takes to monitor and report on
these LoS. As part of that strategy, Levels of Service are regularly reviewed and
updated to ensure that they reflect the current landscape at the City, which may take
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into account items such as Council directives, changes in policy or resource/funding
constraints.

LoS measures were established for each service area to determine if service levels are
being met. These measures were developed to be asset-focused and based on
customer expectations and values, available asset data, and factors that support
decision-making. Typically, LoS are measured in terms of parameters that reflect social,
political, legislative, environmental, and economic outcomes that an organization
delivers.

The full suite of LoS measures for each service area are presented in Appendix A to
Appendix L of this AMP document. The current performance reported in these sections
take into account data for year ending 2024, unless otherwise stated. The LoS
framework is presented as three tables within this AMP:

1 Customer Values: summarizes the different customer expectations of each
service

9 Customer LoS: contains a suite of LoS measures that focus on customer
experiences that use language that is familiar to the community.

1 Technical LoS: details measures that the City uses to understand if it is
managing assets to the level appropriate to meet community expectations. Note
that technical LoS are linked to significant activities within the asset lifecycle and
include the following: Acquisition, Operation, Maintenance, Renewal, Disposal,
Service Improvement and Non-Infrastructure.

This AMP also reports on the ©F)1tThedPtoSpor oposed
each service area is documented in Appendix A to Appendix L. PLoS have been

established in the LoS tables as well as in the lifecycle forecasting to determine the

levels of funding required for the City to achieve these PLoS.

1.4 Risk Management Strategy

As part of the development of this AMP, a risk management strategy was developed to

assess the risk of tomeetLGS goalsOThis veas dometby por t f ol i o
evaluating the likelihood of failure (LOF) and consequence of failure (COF) of each

asset using a standardized framework. The risk management strategy was developed to

provide the City with a formal and standardized methodology in assessing asset risk

across all assets and service areas.

LOF represents the likelihood of an asset failing, relative to a specific failure event. For
the purposes of this AMP, asset failure refers to failure due to poor performance,
resulting in the asset no longer functioning as intended, and/or inability to provide its
intended service. Therefore, the LOF of an asset is linked to its performance.
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The COF framework defines the consequences that may occur should an asset fail or

stop providing its intended service. The City
criteria, which were developed using a Atripl
financial, social, and environmental consequences of asset failure.

Using the LOF and COF frameworks, LOF and COF scores can be assigned to each
asset, on a 5-point rating scale. When the LOF and COF ratings are combined, an
overall asset risk score ranging from 1 to 25 is determined. Detailed definitions of LOF,
COF, risk, and the associated frameworks/rating scales are provided in Section 7.

The following risk matrix summarizes the risk scores for all assets within the scope of
this AMP. It detailed the total replacement value of assets within each combination of
LOF and COF ratings.

The Citydéds Risk Management strategy has ident
Ahi ghand imkne t hat a.Meroughvegulaybudinesg dnd operatienal

planning processes, the City ensures that attention is given to critical or high-risk

assets, and that initiatives are implemented to ensure that the needs of critical asset are

addressed so as not to compromise the safety of the public, legislative compliance or

other matters of concern.

Table 1-2: Risk score distribution for all in-scope assets.

COF 1 COF 2 COF 3 COF 4 COF 5
$5,572,824,202
(31.8%)

LOF 1

$3,478,430,609  $266,615,694 e $6,501,899,906

LOF 2 (19.9%) (1.5%) (37.1%)
$1,651,302,401  $1,793921239  $63,638391  $2,831,182  $3,615,073,015

(9.4%) (10.2%) (0.4%) (<0.19%) (20.7%)
$815,323,358 $546,272,762  $10,725,619 None $1,432,179,566

LOF 4 (4.7%) (3.1%) (0.1%) (8.2%)

$203,325,971 $110,074,092 $4,603,993 $382,441,270
LOF 5 (1.2%) (0.6%) (<0.1%) (2.2%)

$7,742,978,305  $8,841,705441  $500,048.355  $2,831,182 17504417 959

$406,954,675
Subtotal (2.3%)

Table 1-3: Risk score mapping legend.

Legend
VeryLow | 1i 5 | Fit for the Future
Low 61 10 Adequate for Now
Moderate | 117 15 Requires Attention
High 161 20 At Risk

Very High | 217 25 | Unfit for Sustained Service
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1.5 Lifecycle Management Strateg ies

The Citydés | ifecycle strategy is a set of pl a
to provide LoS in a sustainable way, while managing risk, and at the lowest lifecycle

cost. These activities include major asset renewals (such as rehabilitations and

replacements), operations and maintenance, disposals, acquisitions and service

improvements. These lifecycle activities work together to extend asset life, reduce

overall lifecycle costs, minimize risk, and achieve other objectives such as

environmental goals.

Lifecycle model forecasting uses | ogical assu
intended behaviours over time to predict future financial requirements for maintaining

those assets in good working condition to provide services. These models incorporate

the Cityods | i f ecy ddbidtatianandireplacemeets As partwofdhie as r e
Cityods lifecycl e st vebderdpyelopeditomogettfutareasseo del s ha
needs. These model s ar e obandrslgmanagendnt wi t h t he C
strategies that inform decision-making into a decision support system (DSS) tool. This
decision support tool combines the Cityds ass
data with the lifecycle, risk, and LoS strategies to forecast future investment (i.e.,

renewals) required to meet asset performance goals (which in turn enables

achievement of LoS goals).

1.6 Financial Strategy

This section presents the Citydés projected fu
Reserve Study, alongside the funding required to maintain current service levels and

the additional funding needed to achieve the proposed levels of service based on

planned lifecycle activities. Establishing funding needs for each service area will help

the City sustain healthy reserve balances, secure the necessary staffing resources to

keep assets in a state of good repair, support the development of new infrastructure,

and guide the annual capital budgeting process. Note that acquisitions of new assets

are not included in this section and are included in Sections 1.6.2 and 9.5.3.

1.6.1 Forecasted Operating and Capital Budgets

The Citydés 2025 budget was reviewed to determ
towards each lifecycle activity and service area. The City categorizes their budget into
the following groups:

1 Operating budget : This supports the day-to-day activities and functions to
provide City Services. Operating expenses include equipment maintenance,
materials supply, facilities services, and contributions to reserves; all of which are

expensed in the current fiscal year.
Y
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1 Capital budget : This includes a comprehensive financial plan that addresses the
financial requirements needed for growth, major rehabilitations, and major
replacements of existing infrastructure.

To provide a forecast of required operating and capital needs, an analysis was used

that i ncorporates the results of the Cityds |
understand future projections. To f or ecast the operating budget
operating budget of $495.8M was applied to the entire 26-year forecast. To forecast the
capital budget, renewal s LGRSrFernonbenewal tifecycle f r o m t
activities (including non-infrastructure solutions, service improvements, etc.) forecasts

were devel oped by 2025bdne-itemdudgetto detbrmineCacenty 6 s

spending amounts.

The following table summarizes the forecasted capital and operating expenditures,

based on required asset replacements, rehabilitations, and operations and maintenance

activities for the City to continue meeting current service levels (acquisition expenditures

are not included). Note that natural assets are not included in Table 1-4 since
forecasting for these assets was compAMPt ed se
and have not yet been considered nor deliberated to any degree, and of which may be

addressed incrementally through future updates to either the Natural Assets AMP or this

AMP.

Table 1-4: Forecasted capital expenditures (Life Cycle Reserve Study and capital budget) and operating
expenditures.

Renewal (LC
(

NofRenewal Operating I Tot al Expen

Budget)

2026 $123.3M $495. 8M $619. 1M
2027 $106. 9M $495. 8M $602. 7M
2028 $76. 7M $495. 8M $572.5M
2029 $95. 2 M $495. 8M $591. 0M
2030 $106. 1M $495. 8M $601. 9M
2031 $75. 3 M $495. 8M $571. 1M
2032 $84. 3 M $495. 8M $580. 1M
2033 $96. 8M $495. 8M $592. 6M
2034 $76. 9M $495. 8M $572. 7M
2035 $91. 1M $495. 8M $586. 9M
2036 $80. 1M $495. 8M $575. 9M
2037 $84. 5M $495. 8M $580. 3 M
2038 $83. 5M $495. 8M $579. 3 M
2039 $87. 7TM $495. 8M $583.5M
2040 $91. 7M $495. 8M $587.5M
2041 $73.7M $495. 8M $569. 5M

(VIARKHAM

45 Sustainability and

Asset Management



~

@) City of Markham

G EI Executive Summary
Consultants

Renewal (e
(

NofRenewal Operating I Tot al Expen

Budget)

2042 $89. 7M $495. 8 M $585. 5M
2043 $83.0M $495. 8 M $578. 8 M
2044 $89. 9M $495. 8 M $585. 7 M
2045 $87.6M $495. 8 M $583. 4 M
2046 $80.5M $495. 8 M $576. 3 M
2047 $88. 1M $495. 8 M $583. 9 M
2048 $79.8M $495. 8 M $575. 6 M
2049 $70.0M $495. 8 M $565. 8 M
2050 $88.2M $495. 8 M $584. 0M
2051 $73. 1M $495. 8 M $568. 9 M
Tot al $2,263. 8 $12,890. 8 $15, 154 . 6

Equi val ent

el $87M 1 $495.8M $582. 9M

Table 1-5 below shows the annual expenditures from the 2025 capital budget by
lifecycle activity. It was assumed that these annual expenditures are sufficient to provide
current LoS from 2026 to 2051. These annual expenditures were used to forecast the
non-renewal expenditures from 2026 to 2051.

Table 1-5: Forecasted capital expenditures (non-renewal activities).

Lifecycle Activity Ty 2025 Budget
No#h nfrastruct(uGapiStodlu)ti ons $3 .M8
Oper a(tCaomi t al ) $9. O M
Mai ntef€mnpeéetal) $4 .M
Service | mpCawpietmaeln)t $10. 6 M
The operating and capital budgets (planned fu

Through the development of this AMP, asset performance was forecasted based on the
proposed LoS to determine and compare the tot
LoS.

1.6.2 Lifecycle Forecasting

For this AMP, the required funding levels to achieve proposed LoS including

maintaining current performance levels and accommodating growth, were determined.

These funding |l evels were then compared to th
determine if there is an infrastructure funding gap, and the amount of funding that would

be required by the City to accommodate future population and employment growth

objectives.
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The forecasting model is primarily related to capital renewal needs. The City employs
two primary renewal strategies: asset replacements, which consider the removal of an
existing asset and its replacement with a like asset; and rehabilitations, which include
major retrofits and other significant works that extend asset life.

The following scenarios were forecasted:

1 Current Level of Service 1 Planned Funding Levels: The current LoS is the
Citydés planned funding as identified
2051. For this modelling exercise, t
operating and capital budgets were used as upset limits or constraints, to model
an asset performance forecast over the planning horizon.

1 Proposed Levels of Service 1 Maintain Current Performance : determine the
funding required using the lifecycle modelsi n conj uncti on wi
risk management strategies. The forecasting was performed using the following
parameters:

o Forroad assets, maintaining 70% of roads in good or better condition.

o For all other assets, needs were determined as assets that are beyond
their service life or in a condition that is considered unfit to provide service.
These assets are renewed in the forecast following the lifecycle
management strategies detailed in Appendix A to Appendix L.

9 Proposed Levels of Service 1 Impact of Growth Scenario #1 (Official Plan
Objectives): determine the funding required for the City to accommodate for
growth in population and employment in alignment with the OP.

1 Proposed Levels of Service 1 Impact of Growth Scenario #2 (Realistic
Growth Objectives): determine the funding required for the City to
accommodate for growth in population and employment based on historic actuals

t hrou
he Cit
th the

which represents achieving approxi mately 6

The detailed forecast results are presented in Section 9.5. To determine the costs for
the City to achieve proposed service levels, maintaining current performance was
established as PL0S. This means that the City is setting a target to maintain current
service levels for all asset groups (excluding roads) and to maintain 70% of roads in
good or better condition. The following figures illustrate the spending forecast for capital
renewal and replacement for the scenarios listed above and the expected asset
performance for the current LoS (planned funding levels) and proposed LoS (maintain
current performance) scenarios.

Note that these forecasts do not include natural assets, since forecasting for these
assets was compl eted separ at el andhave ndtyete
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been considered nor deliberated to any degree, and of which may be addressed

incrementally through future updates to either the Natural Assets AMP or this AMP.

Furthermore, as noted above, the outputs reported herein are subject to change as the

City advances its asset management practice and data maturity capabilities and
represents the best information availabl e as
Committee on June 17, 2025.

1.6.2.1Current Level of Servica Planned Funding Levels

Figure 1-7 illustrates the C i t ptaéred funding levels to maintain current service and
performance over the planning horizon spanning 2026-2051. The total planned budget
is approximately $15.15B, or an equivalent average annual expenditure of $582.9M.
The total operating portion of this budget is approximately $12.89B, or an equivalent
average annual expenditure of $495.8M. The capital portion of this budget is
approximately $2.26B, or an equivalent average annual expenditure of $87.1M, is
planned to fund asset renewal, service improvements and other life cycle activities
noted in Table 1-5. Of this amount, approximately $1.55B, or an equivalent average
annual expenditure of $59.5M is planned exclusively for asset renewals. Figure 1-8
illustrates the anticipated asset performance results that is related to this spending
forecast. Each bar of this graph illustrates a performance distribution for a given year of
the forecast.
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Current LoS (LCRS) - Life Cycle Reserve Study Expenditures

$140.00M
Life Cycle Asset Renewals Total Capital Budget
$120.00M Equivalent Average Annual, Equivalent Average Annual,
$59.5M $87.1M
$100.00M
$80.00M
$60.00M - - - - - - - - -
$40.00M
H HE E E HE EE E N EEEEEEEEHEE N EHEEEEBHE
= FRERERERDROERIRIRIRINRININNI
H B E E E E E fE E BEBEE B BE B EEE BB BB EEE B
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Timing

mmmmm Current LoS - LCRS - Service Improvement
mmmmm Current LoS - LCRS - Operation
mmmmm Current LoS - LCRS - Renewal

== == CurrentLoS- LCRS - Equivalent Average Annual for Renewals

mmmmm Current LoS - LCRS - Non-Infrastructure Solutions
mmmm Current LoS - LCRS - Maintenance

== == CurrentLoS - LCRS - Average Annual Cost to Maintain Current LoS

Figure 1-7: Current levels of service i 2024 Life Cycle Reserve Study expenditures.
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Current Levels of Service - 2024 Life Cycle Reserve Study Forecast
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Figure 1-8: Current levels of service i 2024 Life Cycle Reserve Study forecast.

The results illustrated in Figure 1-81 ndi cat e t h atLCRS)whiclCforécgss s
planned funding levels totaling approximately $1.55B (excluding inflationary increases)
over the planning horizon, may result in a decline in asset performance . By 2051,
performance may decline to:

1 59.4% or $10.30B of assets performing as intended
1 40.6% or $7.03B of assets are subject of planned maintenance or renewal

This anticipated decline in performance represents approximately 30.6% of assets
shifting from a Fair or better state of performance to a Poor or Very Poor state of
performance. An analysis of appropriate funding levels required to maintain current
performance levels is discussed further Sections 1.6.2.2 and 9.5.2.

1.6.2.2Proposed Levels of Service Maintain Current Performance

Figure 1-9 below illustrates the funding needed to maintain current performance levels
throught o 2051. The figure illustrates each

20214

year

These needs are forecasted using a computational modelbased on the Cityos

forecasting logic and anticipated renewal costs. Figure 1-10 illustrates the anticipated
resulting asset performance that is related to the spending forecast to maintain current
performance. Each bar of this graph illustrates a performance distribution for a given
year of the forecast.
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Figure 1-9: Proposed levels of service I maintain current performance and 70% roads: renewal forecast.

Computational modelling suggests that, exclusively for renewals, an overall increase to
forecasted funding levels noted in Section 1.6.2.1 of $439.6M over the planning horizon,
or an equivalent average annual expenditure of $16.9M (representing 0.1% of the total
replacement value, excluding natural assets) is required to maintain current asset
performance levels through to 2051. Non-renewal-based capital and operating
forecasted costs were held to current levels for this analysis. The proposed funding
levels shown in Figure 1-9 results in the anticipated performance forecast shown in
Figure 1-10.

(VIARKHAM

51 Sustainability and
Asset Management



=
@) City of Markham

G EI Executive Summary
Consultants

Current Levels of Service - Maintain Overall Performance Forecast
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Figure 1-10: Proposed level of service i maintain overall performance forecast.

Assuming funding levels are incrementally increased over time to meet these
performance level targets, the overall performance forecast shown in Figure 1-10
suggests that by 2051:

1 76.7% or $13.30B of assets performing as intended
1 23.3% or $4.04B of assets are subject of planned maintenance or renewal

While these forecasted results are lower than the current state of performance by

approximately 13.3%, the overall performance outlook at 2051 r at es t he Ci tyds
the cusp of the Good and Fair categories, of which represent assets that are performing

as intended and may require some form of normal attention and/or maintenance.

By adjusting the performance target for roads from 85% PCI to 70% of roads performing

in good or better condition, the City will be able to better maintain performance and at a

lower annual cost increase.

1.6.2.3Proposed Levels of Service Impact of Growth Scenario #1 (Official
Plan Objectives)

In Growth Scenario #1 (OP Objectives), by 2051, and based upon the modelling

conducted, the City may acquire approximately $6.89B worth of additional assets in
order to meet the City o forthisscemarid thelCitgwooldlbbe h obj e

required to fund approximately $2.69B in acquisition costs.
Y
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To fund these acquisitions and subsequent renewal and operating budget impacts,
would require an overall increase to forecasted funding levels noted in Section 1.6.2.1
of approximately $3.10B over the planning horizon, or an equivalent annual expenditure
of $119.29M to maintain current service and performance levels while accommodating
growth objectives through to 2051. Figure 1-11 illustrates the additional funding required
by the City to meet the OP growth objectives. Performance modeling was not completed
for the growth scenarios. However, performance will be the same or likely better than
the proposed level of service scenario as the proportion of new assets increases.
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Figure 1-11: Impact of Growth (Scenario 1: Official Plan Objectives).
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1.6.2.4Proposed Levels of Service Impact of Growth Scenario #2 (Realistic
Growth Objectives)

In Growth Scenario #2 (Realistic Growth Objectives), by 2051, and based upon the

modelling conducted, the City may acquire approximately $4.83B worth of additional
assets in order to meet the Cityods i nCignded
would be required to fund approximately $1.98B in acquisition costs.

To fund these acquisitions and subsequent renewal and operating budget impacts,
would require an overall increase to forecasted funding levels noted in Section 1.6.2.1
of approximately $2.23B over the planning horizon, or an equivalent annual expenditure
of $85.93M to maintain current service and performance levels while accommodating
growth objectives through to 2051.

Figure 1-12 illustrates the additional funding required by the City to meet the realistic
growth objectives. Performance modeling was not completed for the growth scenarios.
However, performance will be the same or likely better than the proposed level of
service scenario as the proportion of new assets increases.
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Figure 1-12: Impact of Growth (Scenario 2: Realistic Growth Objectives).
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1.6.3 Financial Summary and Comparison

The Cityds current LoS (planned funding), pro
performance, and proposed LoS to achieve growth objectives are summarized and
compared in the tables below.

Table 1-6: Current levels of service and proposed levels of service scenarios comparison and annual
average infrastructure gap.

Current LoS - Proposed LoS - Maintain

Planned Funding Current Performance
Total Capital Expenditures (2026 to 2051) $2,263.8M $2,703.4M
Overall Funding Gap - $439.6M
Equwalt_ent Average Annual Capital $87.1M $104.0M
Expenditures
Equivalent Average Annual Capital Funding i $16.9M
Gap
Annual Operating Expenditures $495.8M $495.8M
Annual Total Expenditures (CAPEX+OPEX) $582.9M $599.8M
Total Average Annual Funding Gap - $16.9M

Table 1-7: Impact of growth scenarios comparison.

Proposed LoS -

Impact of Growth SHEIREEEE| LEL -

Impact of Growth
(Scenario #2:

(Scenario #1:

(())fgj((:alécl'li\lzlazg] Realistic Growth)
Total Value of Acquisitions $6,893.5M $4,830.1M
City Funded Acquisitions $2,686.1M $1,976.7M
Operating Budget $183.5M $128.6M
LC Renewals $232.0M $128.8M
Total Impact of Growth $3,101.6M $2,234.1M
Equivalent Average Annual Impact of Growth $119.3M $85.9M

Table 1-6 summarizes the total capital expenditures required for each scenario from
2026 to 2051, and the funding gaps. To achieve the proposed LoS of maintaining the
current performance, an additional $439.6M is required, which represents an equivalent
average annual funding gap of $16.9M.
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Over the planning horizon (2026 to 2051), an additional $3,101.6M over the planning
horizon (including initial acquisition costs) may be required to accommodate for growth
to achieve the Official Plan growth objectives. Under the realistic growth scenario, an
additional $2,234.1M over the planning horizon (including initial acquisition costs) may
be required.

1.7 Improvement Plan

As part of its Asset Management program, the City has completed a detailed maturity
assessment on their AM processes and practices. The maturity assessment was
performed against t herovidedinyigwe 2A.MheRpurposeoithe r k |,

maturity assessment was to identify areas to
program. The assessment framework was aligned to the Institute of Asset

Management 6s Maturity Assessment Framework. T
ratings of O (Innocent) through 5 (Excellent) to each major AM process. The full

met hodol ogy of the maturity as sfathcemmrg Adset wi | | b
Management Strategy document which is currently being developed.

Overall, the Cityds current state of practice
rated ranging fromi I Awar eojDeéeweli@pi ngo. The City aspire

management planni ng Coapabirlaittiinggs t o a A3

The results of this assessment in conjunction with the development of this AMP were

used to identify areas for improvement. The Improvement Plan of this AMP summarizes

the key activities and initiatives for the City to undertake to continually improvethe Ci t y 6 s
asset management system and future iterations of the AMP.

The City has identified draft improvement themes that will increase the maturity of its
AM system, and by extension, better integrate and improve the practice of asset
management in Markham, as well as its reporting outputs through future iterations of
this AMP. The following themes have emerged:

Defining and evaluating asset management g

responsibilities

Consistent and formalized standards, proce
| mproved data and i nformati on

Formali zed resource planning

| mproved demand/ growth analysis
Stakehol der engagement

| mpl ement/ devel op supporting systems, tool

support systems)
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As the City undertakes and completes these initiatives, the overall maturity of the AM
System will improve and the confidence of the AM analyses that support this AMP will
increase.

Part of the Cityo6s aaulurepofcongnua improvemerit to engutdeo p t

that AM planning processes are reviewed regularly to evolve as needed to suit the

Citydébs changing | andscape, as well as i mprove
support this AMP and future AMPs. The Cityods
forward in adopting this culture.

1.8 Closing Remarks

The City of Markham is a relatively young municipality, evidenced by Figure 1-4 which

illustrates that the majority of its assets have been constructed/acquired since the

1970s. As a young municipality, the majority
within the early stages of its service life (refer to Figure 1-3). Overall, t he Ci tyo6s
infrastructure is in a i G o godrfdrmance state (Figure 1-5), which is a reflection not

only of the fact that the City is relatively young, but also that the City has been

successful in managing its assets to ensure that they are fit for service and providing

value to the community.

The City has a robust, annual lifecycle planning process, which has been put in place to
assist the City in taking a proactive approach to planning for and managing its state of
infrastructure well into the future. The resulting asset performance noted in this
document is a reflection of the success of this process.

Although the City has some assets in a poor and very poor performance state, it is
important to note that this does not necessarily mean that assets are not fit for service.
Through condition assessments and other asset monitoring exercises, the City identifies
if any needs are required to ensure that these assets can remain in service. As assets
near the end of their life, and enter poor or very poor performance states, the frequency
of monitoring and maintenance may increase compared to assets that are near the
beginning of their life or are in very good or good performance states. This is a normal
practice that occurs in all municipalities.

The City always operates in a manner to ensure that services are provided safely by
managing and maintaining its poor/very poor performance assets. City staff pay close
attention to assets that have poor/very poor performance states and/or are high risk, to
ensure that they implement appropriate initiatives to protect the safety of the public,
meet legislative compliance and address any other matters of concern.

Note that within this AMP, assets have been included that are considered consumables,
which have a short service |ife where informa
Management program can assist the City in understanding how to manage these assets
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by developing processes and data to better-understand consumable asset risk and
ensuring that the Cityods investments .minimize

The forecasting exercise completed in this AMP provides the City with an estimate of

financial needs over the next 26-years. Note that the forecast is based on a modelling

exercise that is underpinned by assumptions and asset information that is subject to

changeand represents the best information avail a
General Committee on June 17, 2025. As the City continues to refine the information

that supports this AMP during annual resource and budget planning processes the

fidelity of the models will improve.

As part of the closing remarks this AMP reiterates the following points:

The City pays close astitreinti ani vos asndpamp]l

business to ensure assets are safe, meetin
The forecasts are based on a modelling exe
and information subject to change and refi

/ budget planning process.

As par tf uafurteh a p d2at2ebs &t tcloent i nuous | mpr ove
efforts, there wildl be an opportunity to r
et c.

A key piece of this AMP is the Improvement Plan. It sets up a series of actions for the

Cityés AM program to mature and provide bette
decision-making. Through continual improvement initiatives, including future iteratives of

this AMP, the City has an opportunity to revise and refine the information and

assumptions that underpin this AMP.

Furthermore, this AMP represents a significan
has introduced key asset management analyses that support better decision-making.

Particularly, the City has enacted a framework to record and monitor levels of service,

which is paired with performance and financial forecasts. The City will continue to

monitor its levels of service against its spending, to better understand how services are

being delivered, and how assets are being managed. Asset management is a journey,

and the processes and data that it provides will ensure the City continues to keep a

proactive approach to providing services to the community.
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2 Introduction

The City of Markham (the City) is a municipality located in the Region of York (the
Region), adjacent t o ,patofdhe GreabesTormonorAted (STAN,
and has a land area of approximately 212 square kilometres. Markham is located in the
south of the Region and shares borders with five (5) other municipalities: the City of
Richmond Hill; the Town of Whitchurch-Stouffville; the City of Vaughan; the City of
Pickering; and the City of Toronto. In 2024, population and employment are estimated
to be 363,549 and 184,645 respectively.

Due to its proximity to Toronto, Markham has experienced significant development over
the | ast several decades. As a result,
particularly after the opening of Highway 404 in the mid-1970s. The City is projected to
grow to approximately 610,500 residents and host 301,600 jobs by 2051.

The June 2015 House of Commons Report of the Standing Committee on Transport,
Infrastructure and Communities; Updating Infrastructure in Canada: An Examination of
Needs and Investments notes that across Canada, the municipal share of public
infrastructure has increased from 22% in 1955 to nearly 60% in 2013. The federal

bor de

Mar k ha

government 6s share of critical infrastructure

wastewater, has declined by nearly 80% in value since 1963.0nt ar i 06s muni

own and manage more infrastructure assets in the province than both the provincial and
federal governments combined.3

As a result of this growth, and as part of its planning practices, the City has taken a
proactive approach to asset management planning. Asset management planning
assists the City in understanding the ways in which it should maintain its infrastructure,
with the objective of delivering high quality services to the community.

The City first formally documented some of its asset management planning practices as
part of its original Asset Management Plan (AMP) i developed in 2016. The
development of this AMP was driven by the 2014 renewal of the Municipal Funding
Agreement. As part of this renewal, municipalities were mandated to create an AMP by
December 31, 2016 to be eligible for Canada Community Building Funds.

In January of 2018, Ontario Regulation 588/17 (O.Reg. 588/17): Asset Management
Planning for Municipal Infrastructure came into effect. The regulation sets out
requirements for municipal asset management planning to help municipalities better
understand their infrastructure needs and inform infrastructure planning and investment
decisions. This regulation offered the City another opportunity to continue developing its

3 House of Commons Report of the Standing Committee on Transport, Infrastructure and Communities, Updating

Infrastructure in Canada: An Examination of Needs and Investments
)
(M‘\RKHAM

60 Sustainability and
Asset Management

Ci

pa


https://www.ourcommons.ca/documentviewer/en/41-2/TRAN/report-9/page-57#:~:text=Parliament.%5B13%5D-,MUNICIPAL%20CHALLENGES,as%20shown%20in%20Figure%202
https://www.ourcommons.ca/documentviewer/en/41-2/TRAN/report-9/page-57#:~:text=Parliament.%5B13%5D-,MUNICIPAL%20CHALLENGES,as%20shown%20in%20Figure%202
https://www.ourcommons.ca/documentviewer/en/41-2/TRAN/report-9/page-57#:~:text=Parliament.%5B13%5D-,MUNICIPAL%20CHALLENGES,as%20shown%20in%20Figure%202
https://www.ourcommons.ca/documentviewer/en/41-2/TRAN/report-9/page-57#:~:text=Parliament.%5B13%5D-,MUNICIPAL%20CHALLENGES,as%20shown%20in%20Figure%202
https://www.ourcommons.ca/documentviewer/en/41-2/TRAN/report-9/page-57#:~:text=Parliament.%5B13%5D-,MUNICIPAL%20CHALLENGES,as%20shown%20in%20Figure%202

GEl

®

Consultants

City of Markham

Introduction

asset management practices through the advancement of its asset management
program and further documentation of AM practices in a series of AMPs. In 2021, the
City prepared an AMP in compliance with O. Reg. 588/17, which exceeded the
minimum scope requirements of the regulation by including additional asset classes
over and above what was mandated.

The last major milestone of O. Reg. 588/17 includes the development of an AMP that
includes both core and non-core asset groups and reports on the funding required to

provi de

t lm® Th€ AMPyistas output of several AM processes as well as a

guiding document for service delivery and continual improvement for the AM Program.
Relevant documents that support the Asset Management Program include the following,
which can be made available upon request.

l

= =2 =4 -4 A4 -4 -4 -2 -5 -5 -5 -2

T

City of Markham Strategic Plan

City of Markham Official Plan and Secondary Plans

City of Markham Asset Management Policy

City of Markham Asset Management Plan

Integrated Leisure Master Plan

Digital Markham Strategy
Greenprint,

Library Strategic Plan

Mar khamos

Active Transportation Master Plan

Pathways and Trails Master Plan

Corporate Energy Management Plan

Municipal Energy Plan

Community Sustainabi

Region of York Transportation, Water and Wastewater Master Plans

Region of York Official Plan

Figure 2-1 belowi s t he
representation of the various processes and activities within the City that make up all of
its Asset Management practices. Note that it details the cyclical processes that form part
of service delivery at the City, illustrating the feedback loop wherein the outputs of
service delivery feed into the business drivers that drive further planning work.

Cityods

asset

management fr amewc
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Customer
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Figure2-1: The Ci ty o fAssbtMankgeraemd-mmework.

2.1 Objectives

The City of Markham is actively working to improve its Asset Management (AM)
Program through various initiatives. By maturing the AM Program, the City will continue
making data driven decisions in order to meet its strategic goals and deliver services in
a responsible and sustainable manner which support the livelihood of its residents,
attracts businesses, and maintains the vibrancy of the City.

One such initiative is this Asset Management Plan (AMP), which has been developed in
compliance with O. Reg. 588/ 17 anr2026Strategaicl i gn me nt
Plan.

This AMP was developed in alignment with the organizational objectives outlined in the
Cityds St rtletuwrgnt LoS bRihggrovided, and the asset management
activities and processes currently performed to provide the intended LoS to the
community.
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2.2 Purpose

Asset management (AM) is the coordinated effort of the City of Markham to realize
value from its assets in the form of the services they provide. It includes an integrated
set of business processes that support decision making regarding acquiring, operating,
maintaining, renewing, replacing, and disposing of infrastructure assets. It is an ongoing
practice that is not limited to individual studies or reports. It is a way of doing business

t hat provides the means AeVverswmategidhgoalshelatetothe he Ci t
day-tooday activities of staff. The AMP hel ps gui
management journey to further develop and mat
The purpose of this AMP is to:
Meet the requirements of O. Reg. 588/17.
f Support the | ine of sight between the orga
approved plans and initiatives, and asset investment needs.
Report on and understand the current state
T Document t he @$%, progpdssdLoS)and relatetd petformance
measures.
1 Document lifecycle management strategies that the City applies to assets to
maintain service levels and achieve PLo0S.
91 Determine the funding required for the City to undertake lifecycle management
strategies, sustain current levels of service, and achieve PL0S.
1 Determine any funding shortfalls between planned spending and required
funding.
1 Provide recommendations to meet future O. Reg. 588/17 requirements and to
continually improve the Cityods asset manag
2.3 Scope

The assets included within the scope of this AMP are illustrated in Figure 2-2. The
assets are organized into an asset hierarchy that details the relationship between the
assets and the services that they support. The following figure details the services that
the City provides and their associated assets. Detailed asset hierarchies are provided in
Appendices Ato K.

To complete the analyses that are reported in this AMP, the City utilized its asset
inventory data that was current to year-end 2024.
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9 ARTS & CULTURE

ARTS & CULTURE
Includes facilities and furnishings, fixtures and equipment
assets that support programs and service delivery.

o FIRE & EMERGENCY SERVICE

FIRE & EMERGENCY SERVICE
Includes fire stations and furnishings, fixtures, and
equipment assets that support service delivery.

FLEET
Includes fire apparatus and fire fleet.

g’  GENERAL SUPPORT SERVICE

ADMINISTRATION
Includes facilities and furnishings, fixtures & equipment that
support programs and service delivery.

FLEET
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

INFORMATION TECHNOLOGY
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

O LIBRARY

LIBRARY

Includes library branches and the furnishings, fixtures, and
equipment assets that support programs and service
delivery.

Q NATURALASSETS

NATURAL ASSETES

Includes terrestrial natural assets (e.g. forests, woodlands,
wetlands, meadows/prairies, open bluffs, beach bars),
manicured open spaces and agricultural land assets.

9 PARKS

PARKS
Includes park amenities, barriers (fencing and retaining
walls), facilities (warehouses, washrooms, works yards),

furnishings, fixtures & equipment, lighting, and site servicing

(irrigation system) assets that support service delivery.

Figure 2-2: Asset hierarchy of in-scope assets.

City of Markham

Introduction

& POTABLEWATER

WATER DISTRIBUTION

Includes water distribution devices (suspended watermain
insulation), mainline assets (valves and watermains), and
services (fire hydrants and meters).

WATER MANAGEMENT
Includes water management devices such as auto flushing
stations, bulk water sales stations, and sampling stations.

‘L RECREATION

RECREATION

Includes facilities such as community centres, sports
facilities, warehouses, etc. and furnishings, fixtures &
equipment that support programs and service delivery.

o SOLID WASTEMANAGEMENT

SOLID WASTE COLLECTION
Includes collection facilities, fleet, and furnishings, fixtures &
equipment that support and service delivery.

‘ STORMWATER MANAGEMENT

STORMWATER COLLECTION
Includes pump stations and mainline assets (appurtenances
and storm sewers) that convey stormwater.

STORMWATER MANAGEMENT

Includes stormwater management devices (hickenbottoms,
orifice control, and rain gauges) and stormwater
management facilities.

@ TRANSPORTATION

ACTIVE TRANSPORTATION

Includes municipal structures (boardwalks, bridges, and
culverts) and walking and cycling assets (pathways,
sidewalks, and trails).

VEHICULAR TRANSPORTATION

Includes barriers, lighting, municipal structures (bridges and
culverts), roads, and traffic management assets (signals and
equipment, signage and mounting systems, traffic calming
assets, and markings).

(- WASTEWATER

WASTEWATER COLLECTION
Includes pump stations and mainline assets (maintenance
holes and sanitary sewers).

(VIARKHAM

Sustainability and
Asset Management



‘

‘@’) City of Markham

G E I Introduction
Consultants

2.4 Planning Horizon

This AMP covers a planning horizon of 26 years ending in 2051. This horizon aligns

with the Cityodés Official Pl an. Note that the
management plans to cover a 10-year time horizon. This AMP looks beyond the

minimums specified by the regulation.

O. Reg 588/17 requires municipalities to prepare an AMP at least once every five (5)

years foll owing the completion this AMP. As p
approach, the City endeavors to review its AM practices on a more regular basis to

continually assess appropriate levels of service and integrate improved condition

assessment strategies so the AMP can be used to support long-term planning.

It should also be noted that the anticipated growth in population and employment for the
City has been summarized in Section 4, from 2021 to 2051, as established in the
Region of Yor kHoweveQ thé Cugentd ¢S i Plarmed Funding, Proposed
LoS i Maintain Current Performance, and Proposed LoS i Impact of Growth scenarios
each cover the 26-year planning horizon as mentioned above, from 2026 to 2051. The
annual funding required for each scenario was determined through to 2051.

The Mar kham Official Pl an, 2014 (the AOfficia
on December 10, 2013, and modified and approved by York Region on June 12, 2014.

Since that time, York Region has updated their Official Plan, which aligns population

and employment projections, and a planning horizon to 2051, with objectives outlined by

the Province of Ontario. The City is updating the Markham Official Plan, 2014, starting

in 2025.

Figure 2-3 and Table 2-1 show the areas and years of where growth in population and
employment is anticipated.
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Figure 2-3: Areas of anticipated population and employment growth.

Table 2-1: Official Plan population and employment objectives.

Sum of Area  2021- 20262030 2031- 2036 2041-
(ha) 2025 2035 2040 2045
Employment 193,200 208,600 224,000 | 243,000 | 262,000 | 281,850 | 301,700
Employment n/a 83.29 529.73 n/a 143.67 n/a n/a
AreaSubtotal
2014 OP n/a 83.29 529.73 n/a n/a n/a n/a
2022 YROP n/a n/a n/a n/a 143.67 n/a n/a
Population 351,800 383,950 416,100 | 460,300 | 504,500 | 556,500 | 608,500
Urban Area 214.6 682.61 336.9 257.67 106.41 | 539.15 34.41
Subtotal
2014 OP 214.6 631.26 241.93 n/a n/a n/a 34.41
2022 YROP n/a 51.35 94.97 257.67 106.41 | 539.15 n/a

The York Region Official Plan 2022 has identified additional lands for employment and
urban development. The differences in employment, employment areas, population, and
population areas are shown in Table 2-1.
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2.5 AMP Overview

The AMP is structured to provide consistency and ease of understanding for readers.
The structure and content within this AMP are influenced by several guidelines and best
practices, including:

Province of Ontario GGudede Bori |l MumigciTpgét At
Management Pl ans,

l nstitute of Public Works Engineering Aust
resources, and,

l nstitute of Asset Management (I AM) gqgui del

All of these resources and guidelines are in alignment with the International
Organization for Standardization (ISO) 55000 series of standards pertaining to asset
management.

Sections 5 to 9 provide the overall State of the Infrastructure (SOTI) analysis, levels of
service (LoS), risk management strategies, lifecycle management strategies, lifecycle
forecasting, and financial strategy for the City as a whole.

Appendices A to K provide the SOTI analysis, LoS, risk management strategies,
lifecycle management strategies, and lifecycle forecasting for each individual service
area, further broken down by specific asset classes.

26 What 6s new in the 2025 AMP?

This AMP retains the same service area structure as the 2024 Plan; however, it reflects
several key updates and enhancements. These include refinements to the asset data
and information previously used, as well as the integration of Proposed Levels of
Service (PL0S). The specific changes are detailed below.

2.6.1 Ontario Regulation 588/17 Requirements

The 2024 and 2025 AMPs were developed in compliance with O. Reg. 588/17. Table
2-2 summarizes the main differences and similarities between the 2024 and 2025
requirements. The 2024 Plan required the same information previously reported on for
Core assets due in 2022. The 2025 Plan was required to be completed for all assets.

Table 2-2: Ontario Regulation 588/17 requirements for asset management plans.

2024 Requirements 2025 Requirements

Non-core assets All assets

Document proposed levels of service and
explain why the proposed levels of
service (PLoS) are appropriate, including:

(VIARKHAM
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Lifecycle activities that are
required to achieve them

How are the PLoS different from
the CL0S?

Can the City afford the PL0oS?
Are the PLoS achievable?

Were the PLoS developed to
support the City in achieving their
long-term sustainability goals?

Report on current performance

Report on proposed performance

Provide cost to maintain CL0S over 10-

Provide cost to maintain CL0S over 10-

years years
1 Provide an estimate of the annual

Forecast asset performance based on the funding projected to be available

Cityds anticipated 1 How will the City manage the risks

if PLOS cannot be achieved?

2.6.2 Asset Inventories and State of the Infrastructure

Table 2-3 summarizes the changes in the reported asset condition and asset valuations
between 2024 and 2025. In general, there have been minor changestothe Ci t y 6 s
overall asset portfolio. The changes are due to updates to the asset inventory, where
new assets have been added to the inventory, decommissioned assets have been
removed, and replacement values have been updated.

In addition, there are changes to the overall condition of some service areas. This may
be due to assets continually degrading, renewal projects that have taken place, and
updates to asset condition upon further investigation/assessment.

Table 2-3: 2024 and 2025 asset condition and replacement value comparison by service area.

2024 2025 2024 2025
Service Performanc e Performance Replacement Replacement
Value Value
Arts & Culture Good Good $94,377,864 $94,377,864
Fire & Emergency Good Good $83,236,115 $83,142,350
Service
General Support
Service i Good Good $238,407,707 $238,407,707
Administration
General Support .
Service i Fleet Poor Fair $27,348,548 $34,828,925
General Support Fair Fair $7,864,811 $7,545,401
Service |
)
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Information

Technology

Library Very Good Fair $51,575,488 $51,127,662

Natural Assets Good Good $169,493,517 $169,454,706

Parks Fair Good $105,739,510 $105,627,813

Potable Water Fair Fair $1,926,246,695 $1,926,246,696

Recreation Very Good Very Good $988,375,721 $988,375,721

Solid Waste Good Very Good $1,887,449 $1,898,272

Management

Stormwater Good Good $3,229,302,838 $3,229,302,838

Management

Transportation Good Good $7,902,969,362 $7,902,969,368

Wastewater Good Good $2,671,112,637 $2,671,112,637

Total Good Good $17,497,938,261 $17,504,417,959

The overall performance for libraries, parks, potable water, and solid waste
management assets has changed from the 2024 AMP. The performance for library
assets has declined from very good to fair as the asset inventory data, specifically for
library collections, has been updated with their performance evaluation based upon age
and estimated service life. Age and estimated service life methodology is typically used
as a proxy in the absence of actual physical condition ratings, of which were not

available at the time of this AMPO s

d e v e.lTloepenfermance of parks, potable

water, and solid waste management assets has improved due to recently completed
renewals and the updating of age, estimated service life, and physical condition ratings.

2.6.3 Levels of Service

This AMP requires the City to establish PLoS, and determine the costs required to
achieve those PL0S, while the regulation required the 2024 AMP to report on the costs

required to maintain current levels of service

Through the 2024 AMP, LoS frameworks were developed for each service area. These
LoS frameworks included sets of customer values, customer performance metrics, and
technical performance metrics that were used to determine the current levels of service
(CL0S). In this AMP, the same LoS frameworks have been applied and the current
performances for each metric have been updated. Recommended (proposed)
performances have also been established and documented within the technical LoS.

The recommended performance represents the target considered by the City to achieve
over the planning horizon. These proposed performance targets were established
through discussions with key stakeholders from each service area, customer

expectations, asset performance, current backlog,t he Ci tydés available re

affordability, and achievability.
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3 Alignment with Organization Goals

3.1 Asset Management Policy

In 2019, the City established their AM Policy documenting their commitment to practice
sound asset management principles and practices to meet strategic goals and
objectives. The City aims to deliver services in a socially, economically and
environmentally responsible manner. The City is in the process of updating the policy as
part of its requirements to update the document every 5-years under O.Reg. 588/17.

By practicing asset management, the City hopes that customers are confident in how
the City manages assets, that assets are considered across all related services, that
asset risk is considered when prioritizing projects, that lifecycle costs and risks are
reduced while providing services at appropriate levels of service, and that decisions
made today will put the City in a position for assets to meet future challenges.

The Citydéds AM Policy identifies the objective
at the City. These include:

A. Align Asset Management practice wi t h t he City of Mar khamo6s
Buil ding Markhamdés Future Together (BMFT),
including the Greenprint, Mar khamdéds Commun
Official Plan;

B. Ensure strong governance, accountability and transparency by:

a. Demonstrating to owners, customers and stakeholders that services are
delivered effectively and efficiently;

b. Providing a transparent and auditable basis for making service/risk/cost
trade-off decisions; and

c. Improving accountability for the use of resources through performance
and financial metrics.

C. Make effective and long -term sustainable decisions by:

a. Having robust information/documentation to support evidence-based
decisions;

b. Considering viable options and all aspects of decisions; and

c. Ensuring total cost of ownership is the basis of decision-making
processes, so that emphasis is placed on sustainable long term
efficiencies rather than short term gains.

D. Provide customer service by:
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a. Defining level of service in consultation with stakeholders; and
b. Ensuring service delivery meets the defined level of service.

E. Manage risk effectively by:

a. Understanding the risks related to asset management and service delivery
and applying a framework to prioritize risk mitigation

b. Developing and implementing risk management strategies; and
c. Demonstrating compliance with legal and regulatory requirements;
F. Demonstrate fiscal stewardship and financial efficiency through:

a. Balancing cost, risk and service performance to achieve the lowest total
cost of ownership; and

b. Updating the Life Cycle Reserve Study annually to determine if there are
sufficient funds in the reserve to sustain the future replacement and
rehabilitation requirements of the City
on known inflows and outflows.

G. Provide excellent sustainable community planning and infrastructure
management to accommodate growth

3.2 20207 2026 Strategic Plan

Building Markhambés Futur e Toge-ROR6GStrategisPlan.he Ci t
The Strategic Plan was approved on May 1, 2024 following months of consultation with

Members of Council, Markham staff, community and business stakeholders and the

general public. The Strategic Plan is the blueprint for how City Council and Senior Staff

wi || make thoughtful decisions about the City

In 2019 and 2023, the City conducted community engagement with residents,
businesses, and community stakeholders. There were over 2,000 survey responses
which informed the strategic priorities established by the City. This resulted in the 2020-
2023 Strategic Plan and the revised 2020-2026 Strategic Plan. The Strategic Plan
focuses on four goals:

1 Goal 1 - Exceptional Services by Exceptional People: We embrace a bold
and innovative culture that empowers and inspires excellent services within a
collaborative and healthy work environment.

1 Goal 2 - Engaged, Diverse, Thriving & Vibrant City:  We are an inclusive city,
engaging everyone in building a livable, caring and culturally vibrant community
while respecting our past. We enable a strong economy; we proactively work to
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attract investment in our community; and we effectively manage change to meet
future needs.

1 Goal 3 - Safe, Sustainable & Complete Community: ~ We strive to achieve
complete communities with an excellent quality of life. We ensure community
safety and enhance the natural environment and built form through sustainable
integrated planning, infrastructure management, and services.

1 Goal 4 - Stewardship of Money & Resources: We demonstrate exceptional
leadership using sound, transparent and responsible fiscal & resource
management, and policy development to mitigate risks while enabling efficient
and effective service delivery.

The Strategic Plan outlines the actions the City will undertake to achieve each goal.
These include holding more community events, implementing strategies and master
plans, the implementation of new technology, and many more. The City has also
documented a number of metrics to report against (e.g., overall customer satisfaction
(internal and external services) taken from Department Surveys completed each year)
for each goal so the City can measure their success.

This AMP was developed using a service-centric approach, and by doing so it aligns

asset management to service delivery, which i
Plan. All the frameworks and strategies that have been put in place to support this AMP

have been completed in alignment with the Strategic Plan.

3.3 2024 Citizen Survey

In 2024 a citizen survey was conducted. This survey asked questions focused on
satisfaction with living in Markham and service delivery. The survey had the following
parameters:

1 Telephone survey

Random sample of 300 residents, weighted to ensure representation.
Identical questionnaire used in 2022 and 2024

Current survey results update 2022 results

Survey conducted July 30 to August 22, 2024

Margin of error +/- 5.7%, 19 times out of 20

= =2 A4 4 A4 -

Survey conducted in English
The survey questions were focused on the following themes:

i Satisfaction with life in Markham
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Cleanliness
How Markham supports various demographics
Accessibility of services and facilities

Supporting the physical and mental well-being of citizens through services,
outdoor areas, programs, and events

Service delivery

Climate change

How the City communicates with citizens and addresses concerns
Cost of living

Safety

Overall, attitudes and satisfaction levels have not changed significantly since 2022. The
following summarizes the results from the 2024 survey:

T

Satisfaction with life in Markham is high, both generally and with specific services
and programs

Nine in ten strongly (57%) or somewhat (36%) agree that they are satisfied with
life in Markham.

The City gets high marks on:
Cleanliness

Accessibility and Diversity
Culture, library and recreation

Parks and green spaces

©O O O O o

Protecting heritage

As in 2022, there are some areas where majorities are still satisfied but with less
enthusiasm (lower strongly held positivity):

0 Services: communicating, delivering, representing good value
o Planning development of livable communities
o Tackling climate change
o0 Interacting with the City of Markham
Areas worth monitoring where results are more concerning:

0 A comparably high level of dissatisfaction
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A Markhamés efforts to bring affordabl
0 A significant decline since 2022 in strongly held satisfaction:
A Great place for both residents and businesses (down 14 points)
A Markham is a safe city (down 12 points)
0 Roads in good condition (down 10 points)
1 There is enthusiasm about life in Markham
1 Attitudes are generally positive with respect to many services and programs

As the City continues to grow and expand service delivery while providing appropriate
LoS to the existing population, it is important that feedback from citizens is collected to
understand the changing needs of the citizens and that the City is growing in a
sustainable way. The City should continue to track levels of satisfaction with life in
Markham and incorporate survey results into asset management processes.

3.4 Ontario Regulation 588/17

In January of 2018, Ontario Regulation 588/17: Asset Management Planning for
Municipal Infrastructure came into effect. The regulation sets out requirements for
municipal asset management planning to help municipalities better understand their
infrastructure needs and inform infrastructure planning and investment decisions.

The regulation will be phased in over a total of six years; and, in 2025, will culminate in
the development of an AMP that addresses the investment needs for all infrastructure
assets owned by the City. Key legislative deadlines for all Ontario municipalities are
provided in Table 3-1 below.

Table 3-1: O. Reg. 588/17 milestones and timelines.

Dat e Mi |l est one City Status
July 1, 2Prepare and publish a straComplete
policy.

July 1, 2Develop an Asset Ma
cost to maintain cu

nagemen Compl et e
rrent

infrastructure assets.
na
rr

July 1, 2Develop an Asset Ma gemenCompl et e
cost to maintain cu
assets {iore. Assets) .
July 1, 2Expand the Cityds 2024 AMP[Compl eted h
on all infrastructure asse
service and the revenue an
achieve them
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This AMP has been developed in line with the requirements of O. Reg. 588/17 and
meets the requirements for the July 1, 2025, milestone. This AMP addresses these
requirements as follows:

Vi.

Vil.

viil.

Xi.

It applies to all assets (includingt hose t hat are defined
Reg. 588/17).

It details the current and target performances for Community and Technical LoS
specified in O. Reg. 588/17 (for core assets).

It details current and target performances for the Community and Technical LoS
established by the City (for all assets).

It includes a summary of replacement costs, average age, and performance (age
or physical condition based) of all assets.

It includes a description of the Cityods

assets.

It includes a description of the lifecycle activities that need to be undertaken to
maintain current LoS and achieve PL0S, as well as noting any risks in the
delivery of services as appropriate.

It includes population and employment forecasts as set out in the Region of
Yorkdos 2022 Official Pl an.

It includes the estimated capital expenditures and operating costs related to the
lifecycle activities required to maintain current LoS, achieve PLoS, and
accommodate growth.

It applies a 26-year horizon to these activities and projections (the regulation
requires a 10-year horizon).

It is supported by the best available data at the City from within the last two
calendar years (data has been collated as of year-end 2024).

It will be made available to the public via the City0 website.
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Alignment with Organization Goals

There are many legislative requirements relating to the management of assets.
Legislative requirements that impact the delivery of the services are outlined in Table

3-2.

Table 3-2: Other legislative requirements.

Legislation ‘Requi rement

Muni ci pal Ac|Municipalities are created by the I
accountable governments with respec¢
and each municipality is given powe
ot her Acts f or vtihld nmu rgposde goofv eprrname
hose matters.

The powers of a municipality wunder
broadly so as to confer broad aut h¢
municipality to govern its affairs
the munici ptad ingdpomditlo tmunici pal
A | otwieer muni ci pakHiiteyr amudnian puaplpeewp
subject to the rules set out in sul
mat t:er s

Governance structure of the munici|
Accountability and transparency of
of its |l ocal boards and their oper:
Financial management of the munici |
Public assets of the municipality ¢
authority under this or any other
Economic, soci al a rbcde i enngv iorf o nt nheen trmeuln
respecting climate change.

Heal t h, s afbeetiyngannd weelrlsons.
Services and things that the munici
subsection (1).

Protection of persons and property,
c.32, Sched. A, s.8;.2017, <c¢. 10, Sc

Pl anning Act|The purposes of this Act are:

1990, c¢. P.1f(a) to promote sustainable economi «
environment within the policy and |
(b) to provide for a | and use plant
(c) to integrate matters of provinc
pl anning decisions,

(d) to provide for planning proces:
accessi bl e, ti mely and efficient,
(e) to enoperageoa@mainmattioon among v
(f) to recognmaki nd ea wtetcarsiitoyn and a
municipal councils in planning

InfrastructuThe purpose of this Act is to estat

and Prosperijevi deommseed and sitreatmedgind rlasng uctur e

2015, and supports job creation and training

Y
(VIARKHAM
76 Sustainability and

Asset Management



=
‘ @ ’) City of Markham

G EI Alignment with Organization Goals
C

onsultants

Legislati on ‘Requi rement

Ontari o Reguprotection of the environment, and
588/ 17: Asselinfrastructure planning. Further mor
Management Pfor the development and i mplement at

for Munici palMa

nagement Program. I't is intended
Infrastruct uman
i
f
r

gement practices across the or¢
dbmcse d d-emaikd ingn f oarg e nheen tmaonf mu n

a
evid
i rastructure assets and to supporl
v
u
t

I n

S
se ices now and in the future.
By sing sound asset management pr
t ha al | municipal infrastructure
and continue to provide desired sei
effective manner.
Linking service outcomes to infrast
the Town in focusing on service, re
management approaches
Ont ario ReguThe purpose of this Regulation is t
239/ 02: Mi nijldef ence available to a municipalit)
Mai ntenance |(3) (c) of the Act by establishi-ng
for Municipaprescriptive as to the methods or 1
standards but instead describe a d¢
mini mum standards o@ndepamoniforpéal
Devel opment The council of a muawciipmpdodeg dnawe ll
Act, 1997, Yagainst | and to pay for increased ¢
27 increased needs for services arisit
the-l bw applies
Ont ario ReguThese regulations clarify the procc¢
104/ 97, 160/J]adhered to when designing, i nspecti
472/ 10: Stanmunicipal structures in Ontario. It
Bridges for bridge desi gnst,i oenvaalnuda triechna,bicloir
mandates the structur al integrity,
be determined by at | east one inspc¢
under the direction of a professiot
Onario Structure Inspection Manual
Safe Drinkin
2002’.8'0' 2The purposes of this Act are to rec
Ontari o Regu ; . ) )
163/ 03: Ontaentltleq to expect their drinking \
Wat er QualitprOteCtlon of humar? heal t h gnd_the
hazards through the onomtfr alriarkd nmge ¢

and Ontario
170/ 03: Drin
Systems

drinking water testing.

Ontari o WateThe purpose of this Act is to provi

Resources Acimanagement of Ontariobdbs waters and

1990, c¢c. O.4in order to prometren @mtva riombne nit an g
we-bking.

Notably, Ontario Regulation 588/17 has mandated specific levels of service that apply to
core assets. These are provided within the Appendices for each applicable service area.
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3.6 Climate Change Adaptation

O. Reg. 588/17 requires municipalities to state how they will consider climate change in

their Asset Management Policy. The Cityds 202
of the AMP should consider climate change through the asset management strategies.

The City currently undertakes climate change adaptation and mitigation initiatives, and it

is important that these current initiatives are recognized and considered, and that the

City continues to forecast initiatives that will be needed in the future to adapt its

infrastructure to become more resilient to the effects climate change. Adapting

infrastructure proactively will result in less funding required in overall operations and

maintenance, rehabilitations, and renewals of assets.

3.6.1 Costing, Climate Change Impacts to Public Infrastructure Report

In 2023, the Financial Accountability Officer (FAO) published a report analyzing the cost

i mpacts of c¢climate change on Ontariobds provin
report was devel op edstingGlimateiGhangetirhpacts foARdbbcs

Infrastructure (CIPI) project. Through the CIPI project, $708 billion of public

infrastructure was analyzed. This included buildings and facilities, transportation

infrastructure, and linear storm and wastewater infrastructure.

It is predicted that the province will experience more frequent and intense extreme
rainfall and extreme heat, and fewer freeze-thaw cycles. These climate hazards will
impact the infrastructure by accelerating asset deterioration, resulting in the need for
higher capital investments, more frequent rehabilitations, earlier asset renewals, and
more operations and maintenance activities.

Three strategies were explored in the CIPI project:

No adaptations;

Reactive adaptation: assumes that assets a
of their useful l i ves; and
Proactive Adaptation: assumes asset stewar
during an assetsdé next major rehabilitatio
The CIPI report concluded that the following additional funding would be required
annuallyt o mai ntain Ontariobds public infrastructu
No Adaptd@dianbillion per year on average.

Reactive Ad®&&8pthathiion:i on per year on average

Proactive AX&A.pa akiilolni:on per year on aver age
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The proactive adaptation strategy results in the lowest additional required funding per

year and adapts almost all public infrastructure by 2050. The reactive adaptation

strategy |l eaves most of Ontariodbs pubugh ¢ i nfr
to the mid-2060s. Adapting infrastructure can reduce the risk of climate-related

infrastructure service disruption.

362The Cityods Climate Change I nitiative

The City has been undertaking a variety of climate change initiatives, such as policies
and plans to support the mitigation and adaptation of climate change, achieving $2M in
utility savings and $1.6M in revenue, and is recognized for its leadership in
sustainability, energy, and climate action through receiving over a dozen rewards. The
City recognizes the urgency of climate change and is committed to implementing and
completing climate change mitigation and adaptation initiatives.

The Citydéds current climate change initiatives
Net Zero Facility Program;
Erosion site inspections;
Condition inspections of suspended water ma
LEED Silver certification for new building
I nstalling LED fixtures for streetlights;
The -y3e0ar-wcdey Fl ood Contr ol Program to i mprao
surface and basement flooding risks in urb
Using soldmeaméalgemer gy sources and buil di

The devel opment-schl @ dowmmumbwuyed geot her ma
heating, cooling and dom&encnkoghwatutehobod

Pl anting new trees to reach a target of 30
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The Cityds climate change mitigation: goal s
Building Markhamés Futanmsurifeglked hiieme g BMEAD t i
our services and infrastructure, and enabl
The Greenprint: Mar khamoés CommubiOot M 0Bust ai

year plan for the City to achieve an envi

culturally vibrant community. This plan

priorities and 23 objectives that the comm

viosni of sustainability. These objectives
cycling, and transit usage, reaching 30%
ci-wiyde, achzewvongnemrewast ewatamd emi ssions
mor e.

Muni ci pal EnamrgytBl am: achieve net zero

Corporate Energy Mayagre melndan Ptl@ni:mpr ove
management amrd ernehdowSesd Ggmiss i ons for the
corporate operations.

3.6.3 Partners for Climate Change Protection (PCP) Program

As of February 24, 2023, the PCP program has recognized the City of Markham with
Milestone 5 for its corporate assets. This is the final milestone of the PCP framework
demonstrating leadership on energy and greenhouse gas emissions management.

Mil estone 5 includes monitoring and reporting

are working and if targets will be met. Since 2013, the City has implemented more than
200 initiatives that are saving energy, GHGs and utility costs. The PCP framework is
provided below.
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MILESTONE 2:
SETTING
A TARGET
MILESTONE 1:
CREATING AN
INVENTORY
MILESTONE 3:
DEVELOPING
A PLAN
MILESTONE 5:
MONITORING
THE IMPACT
MILESTONE 4:
IMPLEMENTING
ADVANCING THE A PLAN

COMMITMENT

Figure 3-1: Partners for Climate Change Protection Framework.

3.7 Stakeholder Engagement and Future Challenges

A series of working sessions was held with stakeholders from each service area.
Proposed LoS were discussed in the working session, along with the current challenges
that each service area faces and future challenges that the service areas will face
based on ongoing trends. The feedback from the stakeholders was used to develop
common themes on current and future challenges and future desires which will inform
the development of future proposed LoS and asset management planning. The
following customer values and customer LoS attributes were discussed:

Customer values (what do these mean to the stakeholder?)

9 Safe and reliable
Convenient
Sustainable
Accessible
Available
Aesthetic quality

= =4 4 -4 4
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Customer LoS
o Condition
o Function
o Capacity
0 Accessibility

The following are common challenges amongst most or all of the service areas:

= =2 A -4

T

Al i gning master plans with

the Cityos

Being able to conduct condition assessments through a program to ensure that
assets are in a state of good repair (limitations being budget and resources)

Technology advancements 1 the City needs to continue learning about new

technologies and implementing them

A drop in LoS due to growth

Sustainability T having energy efficient assets and reducing consumption

Keeping assets modern so people want to continue using them

Accessibility 1 making facilities and services more accessible and AODA

compliant where possible

Offering services that continue to evolve with the community to meet needs (e.qg.,

ageing populations, changing demographics, etc.)

Upgrading capacity to be able to accommodate for growth

The challenges specific to each service area are provided in the Levels of Service
sections of Appendices Ato L.
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4 Future Demand

4.1 Demand Drivers

Drivers of demand include items such as population change, regulations, changes in
demographics, seasonal factors, vehicle ownership rates, consumer preferences and
expectations, technological changes, economic factors, agricultural practices and
environmental awareness.

4.2 Demand Forecasts

The Region of Yorkés 2022 Official Pl an gui de
municipalities within the Region, including the City of Markham. The Plan provides the

policies to be followed in partnership with the local municipalities to achieve the

Regionbs vision of creating fAiStrong, Caring,
includes seven goals:

1. To provide an overview of the Purpose, Regional Vision, Goals, Objectives, and
Key Guiding Principles of the Plan.

2. To enhance York Regionbs wurban structure t
growth management process that provides for healthy, sustainable, complete
communities with a strong economic base.

3. To protect and enhance the natural environment for current and future
generations so that it will sustain life, maintain health and provide a high quality
of life.

4. To enhance York Regionds urban system thro
and compact and complete communities including employment areas.

5. To protect the Agricultural, Rural and Holland Marsh Specialty Crop Areas and
support the agricultural industry as essential components of the Regional fabric.

6. To provide the services required to suppor
businesses to 2051 and beyond, in a financially and environmentally sustainable
manner.

7. To ensure resiliency and the ability to adapt to changing economic and
environmental conditions and increasing social diversity.

The Regionbés Official Pl an outlines the popul
Table 4-1.
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Table 4-1: Population and employment forecasts for the City of Markham (Region of York Official Plan).

Mar kham 2021 2031 2041 2051
Popul ation [349, 000 416, 300 496, 700 610, 500
Empl oyment 190, 300 221,200 258,500 301,600

From 2021 to 2051, these forecasts represent a population growth of 75% over 30
years and an employment growth of 58% over the same period. Growth within Markham
will primarily be accommodated through development within designated growth areas
(typically green fields) and intensification within strategic growth areas (Yonge Street
corridor, etc.).

To support asset management requirements and inform more granular financial

planning, City staff developed growth project
with the population and employment projections noted above. For the 2021-2051

planning horizon, overall preliminary projections suggest possible asset growth needs

averaging a 74% increase across all portfolios with resource-hour equivalency needs

averaging a 70% increase. Further granularity of growth projections is shown in Figure

4-1 and Table 4-2 below.
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Assets Growth %

Facilities Library (308%)

® Park Amenities (102%)

City of Markham

Future Demand

Resource Growth %

B

85%
39%

84%

m Fleet General & Fire (40%)

m Storm Sewer (39%)

m Sidewalks, Cycling, Walkways and Paths (97%)

m Fire Stations (87%)
m Facilities Recreation (51%)
® Roads (47%)

m Parkland (43%)

m Watermain (38%)
W Facilites General (24%)

W Sanitary Sewer (9%)

Figure 4-1: Growth and resource projections.

m Resources (70%)
Service/ Programming (85%)
Admin (84%)
Managing Assets (39%)
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Table 4-2: Growth projections by service or subservice.

City of Markham

Future Demand

Service Subservic Anticipated Growt
Al | Not ApplicatbAdmin (84%)

Al Not ApplicallManaging Assets (39%)
Al | Not ApplicallService/ Programming (&
.|Vehicul ar Roads (47 %)

Transportat.i Transportati

Transportati|Active TrangSidewal ks, Cycling, Wal
Potabl e Wate Not ApplicaliWater main (38%)

Stor mwater Not ApplicallStorm Sewer (39 %)
Management

Wastewater Not ApplicatSanitary Sewer (9% unde
Par ks Not ApplicabtParkland (43%)

Par ks Not ApplicatPark Amenities (102%)
Gener al Supp|/Fl eet Fl eet General & Fire (14
Fire & Emer g/ Not ApplicalFire Stations (87 %)
Gener al Supp/ Facility Facilities General (249
Recreati on Facility Facilities Recreation (
Library Facility Facilities Library (30E¢

This growth in asset base will require additional funding and resourcing to adequately
support acquisition, operations, maintenance and renewal pressures. The effects of
growth using historical budgeting trends on capital and operating expenditures are
detailed in the financial summary section of this report. Outputs from the previously
noted growth modelling and resulting financial projections that have been further

evaluated specifically for this AMP cover the 2026 to 2051 planning horizon
obligation

t he

Cityods

regul atory

These are detailed in Section 9.5.

, as part of
t o

4.3 Demand Impact and Demand Management Plan

The impact of demand drivers that may affect future service delivery and use of assets
are provided in Table 4-3.

Demand for new services will be managed through a combination of managing existing
assets, upgrading of existing assets and providing new assets to meet demand and
demand management. Demand management practices can include non-infrastructure
solutions, insuring against risks and managing failures.

Opportunities identified to date for demand management are provided in Table 4-3.
Further opportunities will be developed in future revisions of this asset management

plan.
(VIARKHAM
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Table 4-3: Demand Management Plan.

Curren Project | mpact Demand Mana
posi ti positii servic Pl an
Ongoing The€i wyll|l ncreas|Develop a p
. i mpl emen{continue|pressurjensure reso
Popul ati on . ) ; . . !
Intensific20f probpe(i mplemenjacqui si|javail abklqgeasitr
. . accommod{projtat sioperati|new infrast
Exi sting AT ‘ : : . .
; for new {(accommod/ mainten mainteaistin
Popul ati on . ) .
existing|for new |and ren|{new infr aasntd
New Ar eas : . .
existing provide | ev:

service.

Popul ati (Projects|{Overall|l mplementin
intensifijall eviat|increas|infrastruct
and growlcapacitylusage djupgrading e:
result ilJlcongesti|growing|infrastruct
Capacity not'beinqissue.s gcustome recommenged
avail abl(identifi|lbase, n|the Cityds
user s. through for pro/Model and s-
Citybds G|lincreas
Model an|fcapacit
studi es.

4.4 Asset Programs to Meet Demand

Asset acquisition is required to meet future demand from rising population and
employment. These acquisitions will require the City to allocate more resources towards
the operations, maintenance, and the renewal of assets for the entirety of their lifecycle.
The costs associated with new assets in
capital budgets and used to forecast costs associated with acquiring new assets for the
26-year planning horizon. These additional costs are detailed in Section 9.5.
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5 State of the Infrastructure

The State of the Infrastructure section summarizes the assets included in each service
area. This subsection illustrates the current performance of all assets, provides an asset
inventory and valuation and provides a summary of asset age and useful life. The asset
inventory was aligned to the Ci t assetshierarchy. The following figure illustrates the

structure of the Citybds asset hierarchy.

specific services, are provided in Appendix Ato L

Major service that may include

Asset Level 1 — i }
multiple departments/subservices

Services, Service
Departments,
and Divisions

N Asset Level 2
An asset hierarchy

contains multiple Subservice

Major operating group
belonging to a holistic service

I

levels which are
used to group assets
with similar

Detailed classification of assets
under each functional
group/category that are similar

Asset Level 3

i4
|

characteristics
Functional Group/Category
Strategic

Major category of assets

Asset Level 4 that support the subservice

Asset Class
Individual assets that
Asset Level 5 —— support the functional
group/category
Asset

Asset hierarchy
levels used for

individual asset
records

Tactical

Major parts of the asset

i {

Component

Figure 5-1: Asset hierarchy structure.
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5.1 Asset Inventory and Valuation

The first subsection within the State of the Infrastructure section reports on the inventory
and valuation of the in-scope assets. This is documented in a table with the following
columns:

Subserdvatcaei |l s the applicable subservice of
reported, as per theér€ikiygRBDAsset Hierarch
Asset Cadeetganirlys t he general category of ass
within each subservice, as pefFigk€eCityos
Asset @Gtasps together similar types of ass
each asset category that is being reported
(reflkirg @pe.

Repl acememndtet\aailluse t he total estimated repl a
cost) of the assets for the given asset cl
t he full project cost & felrirbeapsliascm ailgu dinn@s s e
construction costs, material <costs, design
contingencies.

Quantdiettyai | squbadaft o¥yadets for the given ass
e

Aver @ge f or ndeencae | s tdage alvesadyecm nmhy $siomalof
the assets for the given asset class. This
weighted by repl Sudmerch .il=ll wuve fdorser i pti on
perf ormance) .categories

As noted above, the analyses that are reported in this AMP use a combination of 2023,
2024, and 2025 asset and financially based data sources. As a result, any planned
renewal work that the City undertakes in 2025 is not reflected in the outputs of this
AMP.

5.2 Age and Estimated Service Life

A summary of asset age and installation dates is reported through two figures. The first

reports on average age and average estimated service life (ESL) by asset class, an

example of which is provided below. The average age in this figure is represented by

the horizontal blue bar, and the average ESL is by the horizontal grey bar. Average age

and ESLs are weighted by replacement value for each asset class. This figure is useful

to provide context to the reader regarding the average state of the network in terms of

its age. While age i s not paformance,snganerglbmesd i ct or
assets begin to deteriorate and require replacement or rehabilitations as they advance
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inage.As is illustrated in the following figure,
young on average when compared to their estimated service lives.

Transpo |l Ag 8 #yri€Si5&yr s
Stormwater MRS Ag68 Fyr|€S190r s
was t e w NN Ag:e By €SO0/ T s
Potabl e | I Ags8 2y r|€S1817yr s
Solid waste NIIISHENINNNNNNNNN Ag8e6y r|€si148yr s
Recr e NN Ag:e @y r|€S11 9.8y 1
Par I Ag:el By r|€£S138yr s
Libr I Ag@ By r|€£S19&yr s
Gener al Supp_Ag:e412yr|£SLl6.9yrs
FigeEmergency [N Ag@ By r|€S1128yr s
Arts and SN Aget Dy r|€£S1198yr s
0 50 100 150 200 250

mAver agespwer age ESL

Figure 5-2: Average age/average estimated service life for each service area.

A figure reporting on installation dates follows, an example of which is provided below.
The years are separated into installation decades, which helps to visualize the value of
assets by the decade that they were constructed/installed or procured. Note that each
decade of installation may have a corresponding decade in the future where the
infrastructure could reach its end of life and will result in a large financial burden for
replacement needs. In decades with significant construction, the City can expect
significant renewal needs to occur in the future once these assets become aged and
near the end of their service lives. For assets with long lifecycles, many of these needs
are beyond the 26-year forecast included in this AMP. Note that asset performance will
drive the need for major rehabilitation or replacement activities regardless of installation
year (i.e., some long lived assets will experience short service lives for a variety of
reasons).

The following figure illustrates that the City has seen its most significant asset
acquisitions in the 1980s, 1990s and 2000s.
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$1,0 0.0M
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_
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I nstallation Decade
mTransportati omStor mwat er MamMagse neewatt e r mPot abl e Water
mSol id Waste MmReacgreeneetnito n mPar ks Li brary

Gener al SuppomRi BSEemievrigceen cy ®ferrtvsi ceend Cul tur e

Figure 5-3: Age distribution by installation year of all service areas.

5.3 Asset Condition

Categories, describing asset physical condition or age state (i.e. performance), were
assigned to all assets across each service area using a common 5-point categorical
rating scale. This scale is aligned to the Canadian Infrastructure Report Card condition
rating scale. Since methods for determining asset performance vary amongst different
asset classes, all existing asset information, whether it be condition ratings or age-
based assessments, were converted to the common 5-point categorical scale for a
standardized and consistent basis to understand asset performance within the AMP.

Table 5-1 illustrates the definitions for each category, aligned to the age-based or
assessed condition state of the assets. Using these categories, Figure 5-4 illustrates the
performance distribution for all assets within the City and Figure 5-5 displays the same
information, further subdividedbyt he Cityés service areas.
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Table 5-1: Overall condition rating scale with examples.

Asses Description Usefu Examp
AgB8ase( Condi Ser vlicf Condi
Consum Ratin

Beginni Ver y Asset is typically n|0% tO® 41
Life rehabilitated.
Condition of assets 20% t4@ % | 2
are generally in the
service |life. Assets
deterioration and ma
mi nor maintenance.
Assets arepaitntt hef miha40% & & |3
life. Assets show so
deterioration that m
mai ntenance.
Assets show signs of|600 t80%|4
beyond Pploé nmi of t hei
Ongoing monitoring a
be required.
Assets are approachi |>80% 5
beyond their wuseful
Approac shows signs of'a_dvan
Assets may exhibit s
or at ;
: failure that can aff
i fe . . .
risk Extensive moni
and/ oremempti alci kel y r
near future.
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$382.4M, 2%
$1,434.8M, 8% $5,606.1M,
32%

= Aged-Based: Beginning of Life

$3,577.3M, Assessed Condition: Very Good

21%
= Aged-Based: Early Life
Assessed Condition: Good

Aged-Based: Midife
Assessed Condition: Fair

Aged-Based: Past Mid-life
Assessed Condition: Poor

= Aged-Based: Appraoching or at end of life
Assessed Condition: Very Poor

Figure 5-4: Condition distribution of all assets.

Overall, assetsremainina GOODO st at e o fsinge¢ast feportechan the e
Citybés 2024 Asset Management Pl an, where:

1 Assets in a Fair or better state improved to 90% or $15.7B (from 88% or
$15.4B) and are performing as intended

1 Assets in a Very Poor and Poor state was reduced to 10% or $1.8B (from 12%
or $2.1B) and are subject of planned maintenance or renewal
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Figure 5-5: Condition distribution for all assets by service area.

For each service area, the same performance information is reported at a more granular
level in the appendices. The appendices also contain information on how performance
is assessed for each major asset class, as well as the alignment between asset data
and each of the 5 categories listed above.

As noted above, the analyses that are reported in this AMP utilizes a combination of
2023, 2024, and 2025 asset and financially based data sources. As a result, any
planned renewal work that the City undertakes in 2025 is not reflected in the outputs of
this AMP.
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6 Levels of Service

The following section describes the Citydés ap
levels of service. The purpose of the LoS framework is to provide each service area with

a set of performance measures that can be used to monitor asset performance and

service delivery using measures that are relevant to each service area and will assist

the City in determining if current LoS are adequate, and in the next iteration of the AMP,

what proposed LoS shouldbe. TheCi t y6s i niti al o%lasresultechin devel o]
the development of an LoS framework and a series of preliminary measures. A

preliminary suite of measures has been reported in this AMP, however, the City expects

to build these out and enhance them as it continues to mature its asset management

practice.

Customer Research and Expectations

Subject matter experts and other stakeholders were engaged to introduce the concept

of LoS and present a proposed framework, as well as a series of measures that will be

used to monitor service delivery across asset classes. These experts provided context

regarding customer needs relevant to the service areas. The initial suite of performance

measures, as well as additional measures that are under consideration (but are not yet
reported in the Cityds AMP) have been designe

Strategic and Corporate Goals

The LoS framework and performance measures were developed in alignment with the
Cityds strategic and corporate mi2826btategic vi si o
Plan focuses on four goals:

GoaliExceptional Services by Exceptional Pe
GoaliEpAgaged, Diverse, Thriving & Vibrant C
Goalisafe, Sustainable & Complete Community
GoaliStewardship of Money & Resources

Mission

Working with the community to provide high-quality municipal services that meet, if not
exceed, the expectations of residents and businesses.

Vision
Markham, the leading Canadian municipality - embracing technological innovation,
celebrating diversity, characterized by vibrant and healthy communities - preserving the

past and building for the future.
Y
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Service levels are defined in three ways, customer values, customer levels of service
and technical levels of service. Customer Values indicate:

What aspects
Whet her
The 1i kel
Cityods
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The

cust omer s
trend
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of the service

see value i
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mportant
what i
t he

n S cu
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S

external customers. Several common themes for Customer Values were identified
across service areas and are documented in the table below.

Table 6-1: Common themes for customer values and applicable services.

Cust ome rT h\anleu e

Applicabl e

Services

All servinonel Adiesg ahhd Cul ture,
! Emergency Services, General ¢
Servassets are saf
Par ks, Potabl e water, Recreat
to use
St or mwater Management , Transfg
Col l ection)
Service assets argAll service areas.
T Arts and Culture
T Fire and Emergency Servic
T Gener al Support Services
Aesthetic Quality T Library
T Par ks
T Recreation
f Transportation
Environmentally s|All service areas.
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Customer and Community Levels of Service

Customer and Community LoS have been developed to report on several key aspects
of service delivery. These aspects include condition, function, capacity, and
accessibility.

Condi:tHoawn good is the service? What 1is the
service?

Functli®niit suitable for its intended pur po:

Capacoirtgel:s t he ser vi euet iodviezre do?r Duon dweer need r
of adreets that make 2 he service possible

Accessilbs ltihg:service convenient and/ or avsée
easy to use?

Technical Levels of Service

Technical Levels of Service are required to deliver the customer values, impact the
achieved Customer Levels of Service, and are operational or technical measures of
performance. These technical measures relate to the activities and allocation of
resources to best achieve the desired customer outcomes and demonstrate effective
performance.

Technical Levels of Service can also be referred to as dials or levers that when
increased or decreased, should improve or reduce the state of overall asset
performance documented within the Customer/ community Levels of Service section.

Technical service measures are linked to the activities carried out over the asset
lifecycle and include the following:

Acqui siitthheonacti vities to provide a higher |

road, paving a gravel road, replacing a pi
that did not exist previously (e.g. a new

Operattle regular activities to provide sel
cleaning, mowing grass, energy, inspection.
Mainternameeacti vities necessary to retain

to an appropriate service condition. Mai n
provide service for its planned |ife (e.g.
buil ding andi ssyYyucture repa

Renewahe activities that return the serviec
which it had originally provided (e. g. roa
repl acement and building component repl ace

(VIARKHAM

97

Sustainability and
Asset Management



‘

@) City of Markham

G El Levels of Service
Consultants

Di spogdle activities that are required when

decommi ssioning of a well, demolition of

monitoring of a decommi ssioned waste | andf
Service | mpractemernt es to I mprove or upgrad
changing business drivers, such as a chang
requirements (ex. upAgcrcaedsisnigb ialsisteyt sf otro QOmeteatr
Di sabi | ADDWrse gAwitr e¢ment s, converting to gree
No#dA nfrastiraiccttiuares or policiesredatecanskow

asset or servi o c«ltiendr yasfsaeitl drid,e (e x.
reducing traffic on roads, etc.)

In compliance with Ontario Regulation 588/17,thisAMP al so reports on
proposed levels of service (PL0S) and consists of the cost to maintain current service

and performance levels, an assessment of the Impact of Growth for all service areas

and specifically establishing a target PLoS for road pavement management. The PLoS

for each service area is documented in Appendix A to Appendix L. PLoS have been
established in the technical LoS tables as well as in the lifecycle forecasting to

determine the levels of funding required for the City to achieve these PL0S.
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7 Risk Management Strategy

As part of the development of this AMP, the City developed a risk management strategy
to assess the risk of each asset by evaluating its likelihood of failure (LOF) and
consequence of failure (COF). The risk analysis will help the City assess and compare
the risk assessment commonly across all services and can be incorporated into future
operation, maintenance, and capital strategies.

LOF represents the probability (or likelihood) that an asset will fail, relative to a specific

failure event. For the purposes of this AMP, LOF represents a failure of an asset due to

its performance rating and therefore the LOF framework directly relatest o t he asset 05
physical condition or age. Simply put, it is assumed that an asset with poorer

performance rating is more likely to fail than an asset with a better performance rating.

The LOF framework is defined in the following table.

Table 7-1: Likelihood of failure framework.

Likelih

FEailure Description

Ag8B8ased As s esGoemnddi |

Beginning |Very Good 1 I e Al most | mp
Early Life Good 2 Failure Unlikely
3 Failure Possible
4 Failure Likely
5 Failure | mminent/F
COF of an asset i s assessed using a Atriple b

consequence of failure based on the three following characteristics of risk:

Finandha!| direct costs (such as costs assoc
assets) and indirect costs (such as |l oss o
by the City.

Soc-Econoimilhce i mpacts to the community.

Environmeme ailmpacts to the natur al environi
objectives of the City.

These consequence of failure categories are intended to capture the range of
considerations that account for the consequence of an asset failing and in turn affecting
the intended service level.

COF ratings were developed for each category on a 5-point scale with one (1) being
minimal, and five (5) being extreme. This assessment was completed for individual
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assets throughout the City and paired to the asset data. Table 7-2 below illustrates the
Cityés COF framework, which details the
category.

Table 7-2: Consequence of failure framework.

Rati Direct H Environme’ SocE®onomic
1 Death
f Severe impact to crit
T Public inquiry/inques
51 Cost to Severe negative i mpac
Extrel$5M Irreparableﬂ internatignal medig c
T 3mondhsruption to | oc
transportation routes
f More than 2,000 peopl
T Serious injuries
T Major impact to criti
Some per malf . .
damage 1 Cr!mlnal chgrge; or p
47 Ma | Cost to Maj or and (ﬂ Majpr negatlye i mpact
$500%5M national media cover a
cl eam effor .
required 1—t<3—montjhsrupt|pn to |
or transportation rou
T 500 to 2,000 peoplelb
f Moderate injuries
f Moderate i mpact to cr
| mportant 1 Continuous | itigatio
3i Cost to |[permanent, (f Moder ate negative i mp
Moder|$50B500klI mport awutp ( i mportant | ocal media
efforts redy 1t @dweedki sruption to |
transportation routes
T 1200 to 500 peopl e/ bus
T Minor injuries
T Minor impact to criti
Mi nor-pemromanyY Potenti al | awsuits
2% Mi n Co_st t o dfama,ge T Minor negative i mpact
$5k$50Kk Mi nor -ucpl eeaff some media coverage
required 1T 1tddagi sruption to | o
transportation routes
T 120 to 100 peopl e/ busi
T No injuries
T Mini mal i mpact to cri
. . f Routine cl ai ms
. Tri,vi al . . . .
1|- _ Cost to N o remedialﬂ M!n!mal neggt|ve I mp a
Mi ni m$5k ) mi ni mal media coverag
required ) :
f < 1 day disruption to
transportation routes
T Less than 10 people/b
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For each major asset grouping, one or many criteria for assessing COF was used to

determine the appropriate COF ratings to align with the definitions laid out in the COF

framework in Table 7-2. At least one criterion was selected for each of the three major

COF categories (Direct Financial, Socio-Economic, and Environmental). Figure 7-1

bel ow demonstrates the procedure taken to cal

e N T o
Direct Financial Rating No. 1 g
(Example: 3) E . e )
& J =X Overall Direct Financial
S = .
. ] i ] - N = Rating=3
Direct Financial Rating 1 2
(Example: 1) il
4 J —
e N\ T
Socio-Economic Rating 1
(Example: 3) £ @
5 T
~ e =
Socio-Economic Rating 2 E OverallSocio-Economic g Og:ﬁtig':
(Example: 4) = Rating =4 o
- S [} ©
< [
s R
Socio-Economic Rating 3
(Example: 2)
- e
Vs ™
Environmental Rating 1 Overall Environmental
(Example: 2) Rating=2
" J —

Figure 7-1: COF rating calculation methodology.

Individual COF models were developed for each in scope asset class. The criteria used
to evaluate COF are summarized in tables for each asset class. Within each COF
category of Direct Financial, Socio-Economic and Environmental, there are several
different criteria that can be evaluated for an asset class.

For Direct Financial, the main criterion is Replacement cost. As asset failure will result
in capital expenditures for emergency repairs and asset replacement, the rating for this
criterion will increase as replacement cost is greater. Another criterion used in this
category was also Revenue Loss. Assets that generate revenue and go offline will cost
the City money in lost revenue, and therefore, add to the Ci t y 6 s Th&©dFiteria are
applicable to all assets.

For Socio-Economic, the criteria used to evaluate COF are Land Use, Asset Type,
Asset Size, and Road Class. Generally, these criteria pertain to the number of people
they service, and the more users an asset has, the higher the COF rating will be. It is
also important to note an asset and the land it is situated on or nearby. If an asset is

(VIARKHAM

101 Sustainability and
Asset Management



N\
‘@’} City of Markham

G EI Risk Management Strategy
C

onsultants

closer to open/unused land, the COF rating will be lower as opposed to it being closer to
institutional land (e.g. a hospital) and or railway tracks, its failure will affect a greater and
more at-risk population.

For Environmental, the criteria used to evaluate COF are Proximity to environmentally
sensitive areas (ESA), Public Recreational Area, Watercourse, or Habitat.

Once LOF and COF were determined, the Risk Rating was calculated by using the
following equation:

YQIYR O QA VOO QBB VOO Q¢ "Q
Equation 1: Risk rating formula.

Both LOF and COF ratings range from 1 to 5, yielding a Risk rating between 1 and 25.
Three categories of Low, Medium and High are associated with these scores and are
illustrated in Table 7-3 and Table 7-4 below.

Table 7-3: Risk score matrix.

COF 1 COF 2 COF 3 COF 4 COF 5
$5,572,824,202
LOF 1 (31.8%)

$3,478,430,609  $266,615,694 None $6,501,899,906
LOF 2 (19.9%) (1.5%) (37.1%)
$1,651,302,401 $1,793,921,239  $63,638,391 $2,831,182  $3,615,073,015
LOF 3 (9.4%) (10.2%) (0.4%) (<0.1%) (20.7%)
$815,323,358 $546,272,762 $10,725,619 None $1,432,179,566
LOF 4 (4.7%) (3.1%) (0.1%) (8.2%)
$203,325,971 $110,074,092 $4,603,993 $382,441,270
LOF 5 (1.2%) (0.6%) (<0.1%) (2.2%)
$406,954,675 $7,742,978,305 $8,841,705,441  $509,948,355  $2,831,182 17.504.417
Subtotal (2.3%) (44.2%) (50.5%) (2.9%) (<0.1%) ¢ ’(51%0’_0%)’959

Table 7-4: Risk score mapping legend.

Legend
VeryLow | 1715 Fit for the Future
Low 61 10 Adequate for Now
Moderate | 1171 15 Requires Attention
High 167 20 At Risk
e O 0, a <10 < e
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The risk matrix illustrated above indicates the following:

1 48.9% or $8.6B of all assets assessed as Very Low risk or fit for future use

1 46.9% or $8.2B of all assets assessed as Low risk or adequate for now

1 4.1% or $722.8M of all assets assessed as Moderate risk or may require
attention

1 0.1% or $15.3M of all assets assessed as High risk or at risk or requires
attention

1 No assets are assessed as Very High risk or unfit for sustained service

COF and Risk Ratings can provide additional functions when completing evaluations at
the asset level. They can be used to assign different Technical Levels of Service
thresholds, by managing assets with higher COF scores at higher target performance
states. For instance, a critical asset may be replaced at an earlier time than a non-
critical asset of the same type, due to a higher consequence of failure. On the other
hand, assets with lower COF and Risk Ratings may be allowed to reach lower target
performance states.

Another important use for these ratings is to assist the City with its selection of capital
projects. When completing an annual capital planning exercise, Markham can
incorporate risk ratings developed through these strategies to understand how much
risk will be reduced for each planned project. Therefore, utilizing these strategies as a
tool to help prioritize projects or determine tiebreakers when analyzing capital projects
for inclusion of the forthcoming capital plan.

As the City matures its asset management practice, further consideration can be given
to using the cost of treatment and risk-reduction combined to determine an incremental
cost-benefit ratio as a means to rank assets from those with the greatest return on
investment through to those with the least return on investment.

It should be noted that since likelihood of failure is tied to asset performance, it is
expected to change as asset performance changes over time. As a result, risks may
vary. Assets that are renewed or maintained may experience a reduction in risk,
whereas those that age may experience an increase in risk. The City responds to these
changes through regular activities that they employ to manage assets such as
operation, maintenance and renewal programs.
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8 Lifecycle Management Strategies

TheCi tyds | ifecycle management strategy is a s
performed on its assets over their service lives to provide LoS in a sustainable way,

manage the risk of failures and manage lifecycle costs. These activities include

acquisition of assets and service improvements, operations and maintenance, major

asset renewals (including rehabilitations and replacements), and disposals. Lifecycle

activities work together to extend asset life, reduce overall costs, minimize risk, and can

help achieve strategic, social, environmental, and fiscal goals. Documentation on the

planned lifecycle activities for each assetispr ovi ded as part of the Ci
levels of service framework. These Technical Levels of service detail the activities that

the City undertakes to ensure that its assets are providing services at target levels.

A series of lifecycle modelling logic was also developed as part of a computational
forecasting tool used to project asset needs forward over the planning horizon of 2026
through to 2051 (26 years) based on their intended and expected behaviours over the
course of their service lives. Using these models, forecasting can be completed to
understand the relationship between financial investment levels and anticipated
resulting performance (maintaining assets in a state of good repair) and the reduction of
risk.
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9 Financial Strategy

This section presents the Cityds projected fu
Reserve Study, alongside the funding required to maintain current service levels and

the additional funding needed to achieve the proposed levels of service based on

planned lifecycle activities. Establishing funding needs for each service area will help

the City sustain healthy reserve balances, secure the necessary staffing resources to

keep assets in a state of good repair, support the development of new infrastructure,

and guide the annual capital budgeting process.

Markham takes pride in its overall Financial Strategy that has resulted in one of the
lowest tax rates in the Greater Toronto Area, while being virtually debt-free. A major
component of the broader financial strategy is how the City manages planning and
allocating financial resources to manage its assets at set service levels.

The Asset Management Plan (AMP) i s required to maintain the
Ontario regulation 588/ 17 and is meant to gui
management through its execution of the annual budget process and Life Cycle

Reserve updates over the past 20+ years. Keeping assets in a state of good repair,

while being cognizant of the total cost of ownership, is of tantamount importance to

Mar kham. #AValue for Moneyo i s anakngoverthenet of
four major components of asset ownership:

1) Planning and Acquisition

2) Operating and Maintenance

3) Repair, Rehabilitation, and Replacement
4) Disposal and ongoing liabilities

9.1 Acquisition of New Assets

Municipalities acquire new assets mainly through purchasing, construction, or
assumption. Assumption of assets occurs through the development process where
developers build infrastructure for their developments and then transfer ownership to
the City after a defined period of time. If the City is purchasing or constructing an asset,
the City has to identify a funding source, often through the annual budget process.
While there are numerous funding sources for new assets, such as taxes, Community
Benefits Charges, grants, and various reserves, the main funding source for new assets
is Development Charges. Markham operates on the principle that growth should pay for
growth.
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Development Charges

Development Charges (DCs) are fees levied by municipalities on new residential and
non-residential developments to help pay for the infrastructure needed to support
growth. DCs are intended to ensure that new development contributes to the cost of
municipal services, like roads, water, and community centres, that are required to
support the new growth.

To set the DC rates, a municipality must undertake a Development Charges

Background Study, and update their associated by-laws, at a minimum of every ten

years. A Background Study outlines the growth-related capital program for eligible
infrastructure,through the planning horizon chosen by tnh
current DC Background study and by-laws have a planning horizon through to 2031 and

was endorsed by Council in 2022.

The growth-related assets that Markham funds through DCs include:
water supply services, including distribution and treatment services
wastewater services, including sewers and treatment services

storm water drainage and control services

=A =_ =4 =4

services related to a highway as defined in subsection 1 (1) of the Municipal Act,
2001

1 waste diversion services

1 fire protection services

T services provided by a board under the Public Libraries Act

1 parks and recreation services, but not the acquisition of land for parks
It is a requirement that when Council approve
principleo endorsing the capital program cont

to implement these projects is subject to the annual budget process. This is important
as the actual growth patterns and changing priorities often differ from projections and
capital programs and need to be adjusted to account for this, as well as any changes to
legislation.

Staff note that the timelines identified in the current Development Charges Background
Studyandby-l aw are not in alignment with the Regio
the Cityds current growth targets, osed whi ch a
updat e t oOfficllélarCi t yo6s
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9.2 Operating Costs

Once a new asset is in place, the next step is to provision for the operating costs. The
operating budget requirements provisioned for each year encompass staffing resources,
3" party service contracts and contract escalations, and related supports for new
growth. Markham utilizes specific methodologies to incorporate the incremental budget
impacts each year which are primarily funded through property tax levies. Below are just
a couple of examples of how the City addresses the operating costs of its assets.

9.2.1 Parks

Each year, Urban Design provides a forecast of the new parks coming into service in
the following year(s) along with the size of each park. In prior years, a unit cost was
then applied to the new hectares of parks in any given year. This unit cost was derived
by dividing the current Parks operating budget (personnel, non-personnel & revenue)
less the budget relating to storm water management ponds and natural areas, by the
total number of hectares of parks across the City. This figure, although not 100%
accurate, was an indicator of the required maintenance cost per new hectare of parks
and was added to the Parks operating budget for the forthcoming year.

Staff have taken the recommendation from a recent external audit of the Cornell

Community Park project, and where appropriate, will be adopting an amenity-based

costing model to calculate the growth costs effective for the future budgets. The

amenity-based model is meant to more accurately reflect the changing landscape of the
Citybés parks growth in recent years, whereby
hectares of land are the result of development trends towards condominium builds in

the face of limited developable land. The amenity-based model provides a more

accurate figure required for future on-going maintenance as it is based on the actual

assets contained within each park. In addition, the model is updated annually to reflect

updated pricing for asset maintenance and other related parks expenditures.

9.2.2 Roads, Sidewalks, and Trails

On an annual basis, the unit cost to maintainonelanek i | ometr e of the City
network (including winter maintenance) is calculated by dividing the Roads operating

budget (personnel, non-personnel & revenue; excluding winter maintenance) by the

total numberoflanek i | ometres of the Cityds road net wor
escalations. As new lane kilometres of roads are added, the operating budget is

incrementally increased based on the calculated unit cost. Additional vehicles are
purchased,oradded t o t he Citydés contracts with exterr
address the operating requirements for roads.

A similar approach is taken for the Cityods si
)
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9.3 Repair, Rehabilitation, and Replacement

Markham manages the repair, rehabilitation, and replacement of assets through its Life
Cycle (LC) Reserve Strategy and associated reserve that was first adopted by Council
in 2004. The Life Cycle Strategy is a critical component of how the City manages and
funds its asset renewals to maintain service levels. Keeping assets in a state of good
repair has always been important to Markham, and the need to fully understand what
this entailed was the driving force behind the establishment of this strategy. After
examining several options for a Life Cycle strategy, Council approved a rolling 25-year
funding model. Essentially, the model is updated on an annual basis to ensure the City
has the proper funding to address the next 25 years of repair, rehabilitation, and
replacement costs, and can be expressed by the following formula:

[Starting LC Reserve Balance + inflows over 25 years = outflows over 25 years]

This proactive approach ensures that the City has at least 25 years to fund any single
asset replacement and smooths out year to year fluctuations in inflows and outflows,
while having the added benefit of better allocating the financial responsibility between
current and future taxpayers.

At the beginning of each Council term, a forecast is undertaken to determine the
projected funding requirements over the upcoming four years in order to smooth out any
budget impacts. Then in the subsequent years, the model is adjusted to account for
changes in assumptions and actual experience.

Each year, departments are engaged in updatin
information (price and useful life), using a combination of the following methodologies:

1 Historical trending

1 3-year average price

1 Most recent awarded price or vendor quote
1 Industry standard pricing and useful life

1 Condition assessment

These annual inventory updates are submitted to Finance in Q1/Q2 to analyze, and the
information is used to update the Life Cycle
the current yeards Capital Budget for Life Cy

When the Life Cycle study is updated, there i
that would need to be addressed as part of th
process. This funding discrepancy is due to:

T I nfl ati on
T Past Gr owt h
T New Asset s
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Inflows QOutflows

Reo‘pf?ce and rehab,
existing assets plus

inflation

Current Reserve o Transfer from Replacement and
peratii
Balance Ing Budget rehab. of assets from
Past growth
MEC/MDE/
Alectra/Federal Gas Replacement ang
Tax Revenue rehab. of new assets

Figure 9-1: Balance of inflows and outflows projected at the end of 25 years.

Balance

projected at the
end of 25 years

If there is a shortfall (i.e. the projected balance of the reserve at the end of year 25 is
negative), staff identify potential cost savings or incremental revenue tools to get the
Year 25 balance to $0.

The City has a diversified set of funding sources for the Life Cycle Reserve, such as:

Annual transfer from the operating budget (mainly through property taxes)

Annual Council adopted incremental infrastructure investment

Federal and Provincial grants, including Canada Community-Building Fund

l nvest ment I ncome and Dividends from the C

Enterprises Corporation (full owner of Markham District Energy and part owner of

Alectra)

T Cityds share of the Municipal Accommodati o

1 Various lease revenues on City-owned property

1 Unspent funds from closed capital projectsandyearre nd sur pl us as per
Financial Planning and Budgeting policy

1 Interest earned on the Reserve balance

= =4 4 A

Mar khambébs asset base is continuously growing
new assets being assumed from developers. Therefore, the inflows into the Life Cycle

Reserve need to continuously grow as well. However, most of the growing inflows are

allocated to funding existing asset renewal needs over the 25-year planning period and

are already included in the model.

The main methodology to address new assets being added to the Life Cycle is a tax-
funded infrastructure investment which is ramping up to an incremental 1% each year
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by 2027. The 2025 budget included a 0.8% infrastructure investment, which is

equi valent to approximately $1.5M/year. This
the $1.5M/year (x 25 years) gets added to the model to help pay for any work that

needs to be done on those new assets over the next 25 years. Based on the current

plan the proposed 2026 Budget will include an incremental 0.9% infrastructure

investment, and the 2027 Budget, and every subsequent budget, is expected to include,

at a minimum, an incremental 1% infrastructure investment in perpetuity. The

infrastructure investment will be reviewed each year as part of the Life Cycle Reserve

Study update and may need to be increased in future years.

9.3.1 Future Life Cycle Reserve Study Updates

Il n alignment 2020-2026 Strategic Pah dodls) and in conjunction with the
next Council term (2027-2030), the City will continue to recalibrate lifecycle
requirements as part of the annual Reserve Study update.

Along with regular Life Cycle updates related to pricing, volume and newly assumed
asset s, Departments will refine their Life Cy
approved levels of service. In the immediate term (2026), this work will include:

1 Incorporation of past growth for road and pavement lane kilometre inventory
1 Cost update to annual asphalt program to achieve a minimum target of 70% of
the Cityés road network to be in a figoodo
subject to funding and resource availability, work towards an aspirational target
of 75% ofrohe Cetwdédsk to be in a fAgoodod or
1 Addition of, or reasonable placeholders for known missed assets (ie. exterior
assets, backlogged streetlight poles and their modernization LED technology)
1 Adjustment of annual program budgets to reflect current levels of service

The outcome of the refinement work will be included in the projected outflows to the Life
Cycle Reserve model, and any shortfalls wil/
Financial Strategy and future budgets.

As referenced in this document, levers to balance outflow pressures can include
increasing the Life Cycle contribution from operating budget, increasing the annual
incremental infrastructure investment, reprioritizing the capital plan, incorporating the
risk management strategy into operation, maintenance and capital strategies to reduce
outflows and exploring additional revenues such as applying for grants and reviewing
the Stormwater fee to increase inflows.

9.3.2 Water & Wastewater Assets

In 2002, the Province introduced the Safe Drinking Water Act Ontario that sought to
ensure that all households receive clean drinking water, free from contaminants. The
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Act establishes a licensing regime for municipal drinking water systems under its
Licensing of Municipal Drinking Water Systems Regulation (O. Reg. 188/07), along with
a Financial Plans Regulation (O. Reg. 453/07), that requires financial plans from
municipal drinking water systems in order to obtain the necessary licenses.

A component of the Act is that water & wastewater revenues can only be used to fund
water & wastewater costs. As such, the City of Markham implemented a similar 25-year
Life Cycle strategy for water & wastewater assets prior to 2004.

Similar to the Cityds main Life Cycl eisReserve
updated annually to determine the required increase in the annual water rate charged
on a per cubic metre of consumption.

As part of the annual Waterworks Reserve Study, the water rate is calibrated to raise
sufficient revenues for the following main expenditures:

1. Cost to purchase water from the Region for both City residents and businesses

2. Operating Costsi theon-goi ng mai ntenance costs related
wastewater infrastructure, including personnel costs

3. Capital Investment i rehabilitation and replacement of existing water &
wastewater assets

9.4 Forecasted Operating and Capital Budgets

Byanal y zi ng 202B leudg€tj ittwgsaatermined how much funding the City has
and anticipates to allocate towards each respective lifecycle activity and service area.

The City categorizes their budget into the following groups:

OperatingThiusgeappotrdalaythetdayties and fun

provide City Services. Operating expenses
materials supply, facilities services, and
expensed in the.current fiscal year
Capital :Tbhuidsgeitncl udes a comprehensive finan
financi al requirements needed for growt h,
repl acements of existing infrastructure

The expenditures from the budget data were projected forward and compared with
forecasted financial | ifecycle needs which we
models. The forecasts cover projections from 2026 through to 2051 (26 years), and in
alignment with t hAllfoecastgddesultafefreparteédanipredemt dag

dollars. It should be noted that with inflation and economic pressures, these costs are

anticipated to rise.
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To provide a forecast of required operating and capital needs, an analysis was used
that i ncorporates the results of the Cityds |

understand future projections. To forecast the operating budget,t he Ci tybés 2025
operating budget of $495.8M was applied to the entire 26-year forecast.

To forecast the capital budget, renewals anticipatedwer e obt ained from the
LCRS. For other lifecycle activities (including non-infrastructure solutions, service

i mprovements, etc.) forecasts weaOR=elinedtenvel oped
budget to determine recent spending amounts. These amounts were carried forward

using the assumption that spending will be the same in these categories if service levels

are maintained moving forward.

The following table summarizes the forecasted capital and operating expenditures,

based on required asset replacements, rehabilitations, and operations and maintenance

activities for the City to continue meeting current service levels (acquisition expenditures

are not included). Note that natural assets are not included in Table 9-1 since
forecasting for these assets was compAMPt ed se
and have not yet been considered nor deliberated to any degree, and of which may be

addressed incrementally through future updates to either the Natural Assets AMP or this

AMP.

Table 9-1: Forecasted capital expenditures (Life Cycle Reserve Study and capital budget) and operating
expenditures.

RenewlaCR)®a nd

Year NofRenewadpi( Operating [ Tot al Expen
Budoget

2026 $123.3M $495. 8M $619. 1M
2027 $106. 9M $495. 8M $602. 7M
2028 $76. 7M $495. 8M $572.5M
2029 $95. 2 M $495. 8M $591. 0M
2030 $106. 1M $495. 8M $601. 9M
2031 $75. 3 M $495. 8M $571. 1M
2032 $84. 3 M $495. 8M $580. 1M
2033 $96. 8M $495. 8M $592. 6M
20314 $76. 9 M $495. 8M $572. 7M
2035 $91. 1M $495. 8M $586. 9M
2036 $80. 1M $495. 8M $575. 9 M
2037 $84.5M $495. 8M $580. 3 M
2038 $83.5M $495. 8M $579. 3M
2039 $87. 7TM $495. 8M $583.5M
2040 $91. 7M $495. 8M $587.5M
2041 $73.7M $495. 8M $569.5M
2042 $89. 7 M $495. 8M $585. 5M
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RenewaCR)%& nd

NofRenewadpi( Operating I Tot al Expen
Budget

2043 $83. 0M $495. 8 M $578. 8 M
2044 $89. 9M $495. 8 M $585. 7 M
2045 $87.6M $495. 8 M $583. 4 M
2046 $80.5M $495. 8 M $576. 3M
2047 $88. 1M $495. 8 M $583. 9 M
2048 $79.8M $495. 8 M $575. 6 M
20409 $70.0M $495. 8 M $565. 8 M
2050 $88.2M $495. 8 M $584. 0M
2051 $73. 1M $495. 8 M $568. 9 M
Tot al $2,263. 8 $12,890. 8 $15, 154 . 6

Equi val ent

q Ancual $87M 1 $495.8M $582. 9M

Table 9-2 below shows the annual expenditures from the 2025 capital budget by
lifecycle activity. It was assumed that these annual expenditures are sufficient to provide
current LoS from 2026 to 2051. These annual expenditures were used to forecast the
non-renewal expenditures from 2026 to 2051. Note that acquisitions are not included in
this section and are included in Proposed Levels of Service i The Impact of Growth.

Table 9-2: Forecasted capital expenditures (non-renewal costs).

Lifecycle Activity Ty 2025 Budget
No# nfrastruct(uGapiStodlu)ti ons $3 .MB
Oper a(tCaomi t al ) $9. O M
Mai ntef€mnpeéetal) $4 M2
Service | mpCawpietmaeln)t $10. 6 M

A summary of the anticipated capital budget (LCRS) is provided in Figure 9-2. The
capital budget expenditures were compared to the forecasted capital needs, which is
illustrated in Figure 9-2 and Figure 9-3.

The operating and capital budgets (planned funding) aret he Ci t yl®S. cur r ent
Through the development of this AMP, asset performance was forecasted based on the

proposed LoS to determine and compare the total lifecycle costst o t he Ci tyo6s cur
LoS. This forecasting is explained further in Section 9.5.

9.5 Lifecycle Forecasting

For this AMP, the required funding levels to achieve proposed LoS (Maintain Current
Performance) and accommodate growth were determined. These funding levels were
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t hen <compar e dcurterd LoS (planned budget) te determine if there is an
infrastructure funding gap, and the amount of funding that would be required by the City
to accommodate for future population and employment respectively.

The forecasting model is primarily related to capital renewal needs. The City employs
two primary renewal strategies: asset replacements, which consider the removal of an
existing asset and its replacement with a like asset; and, prominent rehabilitations,
which include major retrofits and other significant works that extend asset life.

The following subsections illustratethe Ci t yds pl anned funding
required to achieve the established proposed LoS.

9.5.1 Current Levels of Service i Planned Funding Levels

The currentLoSi s t he CityoOosaspldamnedi fdndihm@ dog h
the years 2026 to 2051. The planned funding was evaluated to determine if the City is
reinvesting the right amount of money, at the right time, to maintain current performance

levels for each servicearea. For t hi s model |l ing exercise,

forecasts and current operating and capital budgets were used as upset limits or
constraints, to model an asset performance forecast over the same planning horizon.

t

evel

he

t he

Figure9-2,i | l ustrates the Cit yodnaintginlcaranhserdiceindndi ng |

performance over the planning horizon spanning 2026-2051. The total planned budget
is approximately $15.15B, or an equivalent average annual expenditure of $582.9M.
The total operating portion of this budget is approximately $12.89B, or an equivalent
average annual expenditure of $495.8M. The capital portion of this budget is
approximately $2.26B, or an equivalent average annual expenditure of $87.1M, is
planned to fund asset renewal, service improvements and other life cycle activities
noted in Table 9-2. Of this amount, approximately $1.55B, or an equivalent average
annual expenditure of $59.5M is planned exclusively for asset renewals.
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Figure 9-2: Current levels of service i 2024 Life Cycle Reserve Study expenditures.

The results illustrated in Figure 9-3 indicate that the anticipated resulting performance
based upon planned renewal funding levels totaling approximately $1.55B (excluding
inflationary increases) over the planning horizon, may result in a decline in asset
performance . By 2051, performance may decline to:

1 59.4% or $10.30B of assets performing as intended
1 40.6% or $7.03B of assets are subject of planned maintenance or renewal.

This anticipated decline in performance represents approximately 30.6% or $5.3B of
assets shifting from a Fair or better state of performance to a Poor or Very Poor state of
performance, which are unacceptable outcomes for the City. Therefore, an analysis of
appropriate funding levels required to maintain current performance levels was
developed as an alternative scenario and is discussed further Section 9.5.2.
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Current Levels of Service - 2024 Life Cycle Reserve Study Forecast
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Figure 9-3: Current levels of service i 2024 Life Cycle Reserve Study forecast.

9.5.2 Proposed Levels of Service i Maintain Current Performance

As a part of the Cityés |ifecycle strategy, a
assets needs over a 26-year period (from 2026 to 2051). The lifecycle models in
conjunction with the Cityds LoS and risk mana
the decision support system (DSS) tool. The D
and current performance of respective assets with the lifecycle, LoS and risk

management strategies logic to analyze the relationship between planned capital

investment levels and anticipated resulting asset performance under various scenarios.

In this instance, the model was set to determine the funding levels required to sustain

current performance levels over the planning horizon.

The road assets replacement value was updated in the 2024 AMP and as a result, the
City has conducted an in-depth review of the funding and performance of the asset and
determined that there are gaps and opportunities for improvement.

The forecasting was performed using the following parameters:

1 For roads assets, the funding required to maintain 70% of roads in good or better
condition, adjusted from 85% Pavement Condition Index. See Appendix D for

more information.
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1 For all other assets, needs were determined for assets that are beyond their
service life or in a condition state that is considered unfit to provide service.
These assets are renewed in the forecast following the lifecycle management
strategies detailed in Appendix A to Appendix L.

Figure 9-4 and Figure 9-5 show the annual funding requirements exclusively for

renewals and the anticipated resulting performance distribution over a 26-year period to

maintain the current performance levels. Note that this forecast does not include natural
assets, since forecasting for these assets wa
Natural Assets AMP.

PLo3Mai ntain Current PE®ROadRmmevwalankor ec:
%0,00,000

$8,00,000
$6,00,000
$4,00000 - Efqeu iny;:II een tA S;:veetr aRgeemte'ewravla: net nito nA nCnousatI or
Anny83% 07106 Renewat? 8 086 4
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mmwm| ntervention Cost = =Equivalent Annual Interventi
= =Life Cycle Asset Renewals Equivalent Average Annual

Figure 9-4: Spending forecast (for renewals) to maintain current performance for all Ci t as<ets to 2051.

Computational modelling suggests that, exclusively for renewals, an overall increase to
forecasted funding levels noted in Section 9.5.1 of $439.6M over the planning horizon,
or an equivalent annual expenditure of $16.9M (0.1% of the total replacement value,
excluding natural assets) is required to maintain current asset performance levels
through to 2051. Non-renewal-based capital and operating forecasted costs were held
to current levels for this analysis. The funding in Figure 9-4 results in the anticipated
performance forecast shown in Figure 9-5.
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Current Levels of Service - Maintain Overall Performance Forecast
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Figure 9-5: Proposed levels of service i maintain overall current performance forecast.

Assuming funding levels are incrementally increased over time to meet these
performance level targets, the overall performance forecast shown in Figure 9-5
suggests that by 2051.:

1 76.7% or $13.30B of assets performing as intended
1 23.3% or $4.04B of assets are subject of planned maintenance or renewal

While these forecasted results are lower than the current state of performance by

approximately 13.3%, t he over al |l performance outl ook at
the cusp of the Good and Fair categories, of which represent assets that are performing

as intended and may require some form of normal attention and/or maintenance.

By adjusting the performance target for roads from 85% PCI to 70% of roads performing
in good or better condition, the City will be able to better maintain performance and at a
lower annual cost increase.
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9.5.3 Proposed Levels of Service i The Impact of Growth

Two (2) growth scenarios were modelled to forecast the level of funding required for
additional people resources, acquiring new assets, and maintaining and operating those
assets. The two scenarios are:

1 Scenario #1: Official Plan Objectives i population and employment growth in
alignment with the OP.

1 Scenario #2: Realistic Growth T population and employment growth based on
historic actuals and represents achieving approximately 6 3 % of t he OPOGs g
objectives. Scenario 2 was developed to forecast a growth scenario that the City
is more likely to achieve as the OP objectives in scenario 1 are considered
ambitious.

The following figure illustrates the combined population and employment projections
from 2026 to 2051 for both scenarios.

Combined Population and Employment Projection Scenarios

=—8=—Scenario #1: Official Plan Objectives —8=—Scenario #2: Realistic Growth (Trend Based Upon Actuals)

1,000,000

912,100
900,000

800,000
755,200

777,913

696,350
700,000 736,956

637,500 695,999

588,400 655,042
600,000

614,085
573,128
500,000

400,000

Population and Employment {Combined)

Overall, Scenario #2 achieves 63% of the Official Plan's Growth Objectives
where: 63.26%=(777,913-573,128)/(912,100- 588,400)

2036-2040
2041-2045
2051+

2026-2030
2031-2035
2046-2050

Planning Horizon(5 Year Groupings)

Figure 9-6: Scenario 1 and Scenario 2 combined population and employment projections.

Figure 9-7 and Table 9-3 show the areas and years of anticipated growth. Significant
acquisitions are anticipated from 2026-2030, shown in Table 9-4 and Table 9-5.
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Figure 9-7: Areas of anticipated population and employment growth.

Table 9-3: Official Plan population and employment objectives.

Sum of Area 2021 2026 PAVCHE 2036 2041-
(ha) 2025 2030 2035 2040 2045

Employment | 193,200 | 208,600 | 224,000 | 243,000 | 262,000 | 281,850 | 301,700
Employment 83.29 529.73 143.67
Area
Subtotal

2014 OP 83.29 529.73

NEW OP 143.67
Population 351,800 | 383,950 | 416,100 | 460,300 | 504,500 | 556,500 | 608,500
Urban Area 214.6 682.61 336.9 257.67 106.41 539.15 34.41
Subtotal

2014 OP 214.6 631.26 241.93 34.41

NEW OP 51.35 94.97 257.67 106.41 539.15

The City modelled growth asset acquisition quantities, costs and their timing, following

the areas and corridors outlined in Figure 9-7 and the guiding principles and criteria
outinedinmanyof t he Ci t ymader @ans, pahneng poleiss and current
engineering design criteria. Cont r i but i ons weredetermired fOriassgtd s
with an estimated service life of 12 years or less, as any asset with an estimated service
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life greater than 12yearswoul d f al |l outsi de of ThegrewthAMPOGs p
asset 0s ac g wasusdadtoidetermine thescost afithe contribution. Operating

costs were determined by establishing an Operating Budget to Asset CRV Ratio of

0.0266, which was developed byu s i n g t huereni®petraling Budget compared

with the replacement value of assets in service. This ratio was then applied to the value

of growth assets starting in their year of anticipated acquisition. All impact of growth

costs were compiled into a financial summary.

The following subsections illustrate the impact of growth for Scenario 1 and Scenario 2,
which includes the costs to acquire the new assets, renew and operate those assets,
and the operating budget.

9.5.3.1Growth Scenarig#l: Official Plan Objectives

For Growth Scenario #1 (OP Objectives), by 2051, and based upon the modelling

conducted, the City may acquire approximately $6.89B worth of additional assets in

order to meet the Cityo0 sorthisscenarid thelCitgwooldbe h o b j e
required to fund approximately $2.69B in acquisition costs.

To fund these acquisitions and subsequent renewal and operating budget impacts,
would require an overall increase to forecasted funding levels noted in Section 9.5.1 of
approximately $3.10B over the planning horizon, or an equivalent annual expenditure of
$119.29M to maintain current service and performance levels while accommodating
growth objectives through to 2051. Performance modeling was not completed for the
growth scenarios. However, performance will be the same or likely better than the
proposed level of service scenario as the proportion of new assets increases.

Table 9-4 summarizes the forecasted growth expenditures that may be required to
achieve the Ci t Qfficial Plan growth objectives, as prescribed by the York Regiond s
2022 Official Plan.

Table 9-4: Forecasted growth expenditures (Scenario 1: Official Plan Objectives).

Year Acquisition Renewal Operating Costs Total

2026 $297.9M $0.0M $14.3M $312.2M
2027 $297.9M $0.0M $14.3M $312.2M
2028 $297.9M $0.0M $14.3M $312.2M
2029 $297.9M $0.0M $14.3M $312.2M
2030 $297.9M $0.4M $14.3M $312.6M
2031 $63.6M $0.5M $6.3M $70.4M
2032 $63.6M $1.1M $6.3M $71.0M
2033 $63.6M $3.1M $6.3M $73.0M
2034 $63.6M $4.0M $6.3M $73.9M
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Year Acquisition Renewal Operating Costs Total
2035 $63.6M $5.6M $6.3M $75.5M
2036 $48.3M $5.6M $4.2M $58.1M
2037 $48.3M $5.7M $4.2M $58.3M
2038 $48.3M $3.8M $4.2M $56.3M
2039 $48.3M $4.2M $4.2M $56.7M
2040 $48.3M $4.8M $4.2M $57.3M
2041 $20.0M $4.6M $2.5M $27.0M
2042 $20.0M $8.8M $2.5M $31.3M
2043 $20.0M $14.1M $2.5M $36.6M
2044 $20.0M $14.1M $2.5M $36.5M
2045 $20.0M $14.9M $2.5M $37.3M
2046 $101.0M $24.0M $8.8M $133.8M
2047 $101.0M $21.9M $8.8M $131.8M
2048 $101.0M $23.6M $8.8M $133.4M
2049 $101.0M $23.4M $8.8M $133.2M
2050 $101.0M $25.0M $8.8M $134.8M
2051 $32.0M $19.0M $2.9M $53.9M
Total $2,686.1M $232.0M $183.6M $3,101.6M
Equivalent
Average $103.3M $8.9M $7.1M $119.3M
Annual
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Figure 9-8: Impact of Growth (Scenario 1: Official Plan Objectives).

To accommodate the anticipated growth in population and employment, the City will
need to acquire new assets as well as maintain and renew those assets. Figure 9-8
illustrates the additional funding required by the City to meet the OP& growth objectives.

9.5.3.2Growth Scenario#2: Realistic Growth

For Growth Scenario #2, population and employment growth was determined based on

hi storic

act

ual s

and

represents achievi

objectives outlined in Scenario #1. Scenario #2 was developed to forecast a growth
scenario that the City is more likely to achieve as the OP objectives in Scenario #1 are
considered ambitious.

By 2051, and based upon the modelling conducted, the City may acquire approximately

$4.83Bwort h

of

addi

ti

onal

assets

i n order
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For this scenario, the City would be required to fund approximately $1.98B in acquisition
costs.

To fund these acquisitions and subsequent renewal and operating budget impacts,
would require an overall increase to forecasted funding levels noted in Section 9.5.1 of
approximately $2.23B over the planning horizon, or an equivalent annual expenditure of
$85.93M to maintain current service and performance levels while accommodating
growth objectives through to 2051. Performance modeling was not completed for the
growth scenarios. However, performance will be the same or likely better than the
proposed level of service scenario as the proportion of new assets increases.

Table 9-5 summarizes the forecasted growth expenditures to achieve the Realistic
growth objectives.

Table 9-5: Forecasted growth expenditures (Scenario 2: Realistic Growth).

Year Acquisition Renewal Operating Costs Total

2026 $248.5M $0.0M $11.9M $260.4M
2027 $248.5M $0.0M $11.9M $260.4M
2028 $248.5M $0.0M $11.9M $260.4M
2029 $248.5M $0.0M $11.9M $260.4M
2030 $248.5M $0.3M $11.9M $260.7M
2031 $53.0M $0.4M $5.3M $58.7M
2032 $44.2M $0.7M $4.4M $49.4M
2033 $44.2M $2.2M $4.4M $50.8M
2034 $44.2M $2.8M $4.4M $51.5M
2035 $44.2M $3.9M $4.4M $52.6M
2036 $33.6M $3.9M $2.9M $40.4M
2037 $33.6M $4.0M $2.9M $40.5M
2038 $33.6M $2.7M $2.9M $39.2M
2039 $33.6M $2.9M $2.9M $39.5M
2040 $33.6M $3.3M $2.9M $39.9M
2041 $13.9M $3.2M $1.7M $18.8M
2042 $10.4M $4.6M $1.3M $16.3M
2043 $10.4M $7.4M $1.3M $19.1M
2044 $10.4M $7.3M $1.3M $19.1M
2045 $10.4M $7.8M $1.3M $19.5M
2046 $52.7M $12.5M $4.6M $69.9M
2047 $52.7M $11.4M $4.6M $68.8M
2048 $52.7M $12.3M $4.6M $69.7M
2049 $52.7M $12.2M $4.6M $69.6M
2050 $52.7M $13.0M $4.6M $70.4M

(VIARKHAM
124 Sustainability and

Asset Management



S
(@)) City of Markham

G EI Financial Strategy
Consultants

Year Acquisition Renewal Operating Costs Total
2051 $16.7M $9.9M $1.5M $28.1M
Total $1,976.7M $128.8M $128.6M $2,234.1M
Equivalent
Average $76.0M $5.0M $5.0M $85.9M
Annual
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Figure 9-9: Impact of Growth (Scenario 2: Realistic Growth).

For the City to accommodate the anticipated growth in population and employment, the
City will be required to acquire new assets as well perform maintenance on those
assets and asset renewals. Figure 9-9 illustrates the additional funding required by the
City to accommodate to meet the realistic growth objectives.
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9.6 Financial Summary and Comparison

The Cityds current ,pkopoSed [of (maintainecdrrerft undi ng)
performance), and proposed LoS to achieve growth objectives are summarized and
compared in the tables below.

Table 9-6 summarizes the total capital expenditures required for each scenario from
2026 to 2051 and identifies any potential funding gaps. To achieve the proposed LoS to
maintain current performance levels, including maintaining 70% of the road network in a
good or better state of performance, an additional $439.6M will be required over the
planning horizon, or an equivalent average annual funding gap of $16.9M, when
compared with the currently planned funding level over the same planning horizon.

Table 9-6: Current levels of service and proposed levels of service scenarios comparison and annual
average infrastructure gap.

Current LoS - Proposed LoS - Maintain
Planned Funding Current Performance
Total Capital Expenditures (2026 to 2051) $2,263.8M $2,703.4M
Overall Funding Gap - $439.6M
Equivalent Average Annual Capital $87.1M $104.0M

Expenditures
Equivalent Average Annual Capital Funding

Gap = $16.9M
Annual Operating Expenditures $495.8M $495.8M
Annual Total Expenditures (CAPEX+OPEX) $582.9M $599.8M
Total Average Annual Funding Gap - $16.9M

Table 9-7: Impact of growth scenarios comparison.

Proposed LoS -
Impact of Growth
(Scenario #1:

Proposed LoS -
Impact of Growth

(Scenario #2:

(())fgj(;iili\zz? Realistic Growth)
Total Value of Acquisitions $6,893.5M $4,830.1M
City Funded Acquisitions $2,686.1M $1,976.7M
Operating Budget $183.5M $128.6M
LC Renewals $232.0M $128.8M
Total Impact of Growth $3,101.6M $2,234.1M
Equivalent Average Annual Impact of Growth $119.3M $85.9M
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Table 9-7 summarizes anticipated cost increasesr el at ed to supporting t
objectives under both scenarios assessed. Over the planning horizon spanning from

2026 through to 2051, City funded acquisition costs may range from $1,976.7M to

$2,686.1M. Anticipated increases to the Operating budget may range from $128.6M to

$183.5M. Contributionstot he Ci tyds Life Cycl $1288d¢0er ve may
$232.0M. The combined equivalent average annual impact of growth cost may range

from $85.9M to $119.3M.

Note that the forecasts developed herein are based on a modelling exercise that is
developed and supported by a series of assumptions and represents the best

information available as of 1t06s reporting to
2025. Therefore, these results are subject to change, as the information that supports
this modelling is refined as part of the City

planning process.

Based on the current financial strategy with respect to both existing and new assets, the
City has a robust process and sufficient reserves to fund its assets for the next 25 years
per the findings in the 2025 Asset Management Plan update.

Markham is also very aware that the costs to maintain its assets will continue to

increase at an accelerated pace as new assets continue to be added and existing larger
assets with longer useful lives begin to enter the 25-year life cycle horizon. Givensta f f 0
heightened attention to this issue, and t
commitment to funding the life cycle requirements on an annual basis, Markham is well
positioned to deal with the complexities of keeping its assets in a state of good repair

and delivering on its Asset Management plan, now and into the future.

S
he e
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10 Improvement and Monitoring Plan

As part of the Cityds Corporate Asset Managem
assessment was completed for AM processes and practices.

The purpose of the maturity assessment is to identify and compare processes and

practices with industry benchmarks in order to develop appropriate improvement
strategiesrequiredt o adv ance tmatarity@vet apdcapabilitds. The
assessment framework was aligned to the I nsti
Assessment Framework and scoring system, illustrated in Figure 10-1. This framework

was used to assign ratings of 0 (Innocent) to 5 (Excellent) to each major AM process.

The full met hodol ogy of the maturity assessme
forthcoming Corporate Asset Management Strategy and Governance Framework

project report.
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Figure 10-1: Institute of Asset Management Maturity Assessment Framework.

The asset management categories that were assessed in this maturity assessment
were aligned to the Citydéds AM Framewor k.

The maturity assessment was conducted on four (4) of the components in the AM
Framework: Planning, Delivery, Monitoring & Reporting, and Core Support Services.
The maturity of each process was assessed through a series of workshops held with
City stakeholders.

The results from the assessment overlaid witht he Ci tydéds AM framewor k &
Figure 10-2.
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Figure 10-2: Maturity assessment results.

Overall, the Citydéds current state of practice
ratedi Awaifid oi Oeov efil 2g gsishogndn Table 10-1. Over time, the City
aspires to mature its asset man&pementr agli aaxrgni

Table 10-1: Maturity assessment results by AM Framework category.

Catego Sui€ategory Maturity
Asset Management Pl anning Devel oping
Pl annin(Strategic Planning Aware to D
Tactical/ Operational Pl anni n{Devel oping
Deliver |Operations S&rRrcersam Aware to D
Moni tor|{Performance Assessment & Con|Aware to D
Reporti|Performance Monitoring and R
I nformation Systems & Data MAware to D
Core Su ; . - : X
. Finance & Administration Devel oping
Service -
People Resources Management Devel oping

The results of this assessment in conjunction with the development of this AMP were
used to identify areas for improvement. The City has identified draft improvement
themes that will increase the maturity of its AM system, and by extension, better
integrate and improve the practice of asset management in Markham.
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G EI —— Improvement and Monitoring Plan
This assessment identified initiatives related to the following categories to increase the

maturity of its AM system, and by extension, future iterations of this AMP and reporting

outputs. Whilethesei ni t i ati ves have been formally endor
Asset Management Plan, City staff intend to complete their review and refinement

through the completion of the Corporate Asset Management Strategy and Governance

Framework project report expected in late 2025 or early 2026.

A high-level summary of improvements includes the following initiatives:

Defining and evaluating asset management ¢
responsibilities

1. Asset Management Strategic Documents Regulatory Reporting
(Strategic Upkeep)
2. Financial Planning Support and Regulatory Reporting Plan
Consistent and formalized standards, proce

3. Develop Emergency/Continuity Plans
4. Develop an Asset Management Lifecycle Strategy/SOPs
5. Develop Asset Condition and Performance Assessment

Procedures
6. Asset Management Strategies Maintenance
| mproved data and information

7. Develop an Asset Data and Information Strategy
Formali zed resource planning

8. Develop a Resourcing Strategy
| mproved demand/ growth analysis

9. Implement a Formalized Demand Analysis (i.e. Growth) planning
process
Stakehol der engagement

10.Develop a Stakeholder Engagement Plan
| mpl ement / devel op supporting systems, tool
support systems)

11.Implement a Decision-Support System and integrate it with the
Lifecycle Planning Process
12.Enterprise Asset Management (EAM) System Implementation &

Integration:
The following table summarizes the initiatives and how completing each initiative
wi || increase the maturityCofebhea€Cingds AM S
(VIARKHAM
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Table 10-2: Asset Management System improvement initiatives.

[\[o} ‘ Initiative

AM Framework

Description

City of Markham

Monitoring Plan

Timeline

Category
Establish guidelines and enact a process to continually update the
Asset Management System:
0 Update the AM Policy every 5 years
Asset Management 0 g\f)edratg theea,éM strategy (including governance framework)

1 Strategic Documents Plannin yoy ondoin
Regulatory Reporting 9 0 Update the AMP every 5 years going
(Strategic Upkeep) o0 Perform a maturity assessment every 5 years

0 Annual review of asset management planning progress
Identify the means for rolling out these procedures to the organization
(i.e. cross-disciplinary collaboration)
Establish roles and responsibilities from applicable service areas for
various types of regulatory reporting.
Standardize frameworks to determine if regulatory reporting can be
completed in-house or through consulting services.
) i ) Integrate regulatory reporting with AM program.
Financial Planning P i d | defi . . fOE

X Support and Core Support ro VAI\M e a clear efinition o i Longer-Term
Regulatory Reporting | Services support processes. 9
Plan Establish roles and responsibility to support finance in the lifecycle

process.
Develop a corporate-wide framework to integrate the asset risk
management strategi es plannirtgprocessesin C
order to prioritize projects using prioritization criteria to assist in the
allocation of financial resources and decision-making.
Develop Business Continuity Plans, Emergency Management Plans,
Develop tc. f h i including: Medium- to
3 Emergency/Continuity | Planning etc. for each service area, including:
Plans 0 Procedures, roles and responsibilities long-term
0 Outlining highly critical assets
(VIARKHAM
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AM Framework

No. Initiative Description Timeline
Category

1 Formally document the lifecycle procedures for each asset group.
1 Formally document processes for updating asset inventories with new
assets including roles and responsibilities, i.e., when asset

replacements or renewals take place, decommissioning, etc.
Develop an Asset

Planning and 0 Tieprocessest o the Citybs I|ifecycl
4 E/ilgnce;%?ement Core_ Support strategy/activities Medium-term
Strategy/SOPs Services 1 Address implementation and training of new procedures related to AM
data management.
1 Implement a formal communication process to notify appropriate
departments of changes to asset data that affect them (ex.
onboarding new assets).
Develop Asset 1 Formally develop condition assessment procedures and integrate
Condition and o across all service areas.
5 Performance '\R/lg;c')trotir:%g & 1 Develop a formal process for integrating condition data into AM data, Medium-term

Assessment processes and ensure it aligns with AM objectives.

Procedures 1 Develop definitions for asset performance across all service areas.

1 Develop processes and collect/improve asset data (identify data gaps
and collect appropriate data/asset attributes to be used in a risk
management strategy) to better understand consumable asset risk.
Enhance the risk management strategy to include the updated asset

data.
Asset Management o 1 Implement the asset management strategies (LoS, lifecycle
6 | Strategies Monitoring & management, and risk management strategies) Ongoing

Reporting

Maintenance 1 Integrate a regular process of reporting on performance and levels of

service to align with O.Reg. 588/17. Asset data should be formatted in
a way so it is easy for staff to pull the required data for reporting.

1 Integrate the asset management strategies with each other.
Commit to continually updating the strategies (5-years).
1 Update the strategies to include climate change considerations.

=
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No. ‘

Initiative

Develop an Asset
Data and Information
Strategy:

AM Framework
Category

All

City of Markham

Improvement and Monitoring Plan

Description

Define and establish the asset information systems that will be used,
the data they will store, and how each system will link to one another
to produce and formally establishone fAsource of tr
Formally document processes on maintaining the integrity of the
fisour ce aodfkeepingit tutremt (up to date).

Develop data standards indicating what information is required to
support asset management analyses, reporting, and
AM/organizational objectives.

Establish definitions for data quality and accuracy.

Establish QA/QC procedures to ensure that data is correct, up to date
(including key attributes such as installation dates, replacement dates,
rehabilitation dates, replacement values, etc.), and in a consistent
format.

Ensure the appropriate groups of people have access to the data and
that data is in a usable format that supports other AM processes.

Define governance for various datasets.

Timeline

Short-term

Develop a
Resourcing Strategy

Core Support
Services

Implement the current growth model (under development) as part of
identifying people resources to support this strategy.

Develop a formal process and resourcing strategy that identifies
required staffing levels for the City to be able to meet its AM
objectives.

Short- to
medium-term

Implement a
Formalized Demand
Analysis (i.e. Growth)
planning process

Planning

Identify the types of demand analysis that need to be performed for
each service area and their frequency (e.g., master plans, vs. others)

Adopt a regular cycle of updates to this process.

Integrate the demand analysis with future resource planning for
growth (ex. impact of growth model).

Formally document processes, roles, and responsibilities across all
service areas with respect to demand analysis.

Integrate this process with Asset Management objectives.

Short-term
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AM Framework

No. Initiative Description Timeline
Category

1 Perform the studies more frequently to understand how they are
sequenced along with other related initiatives.

i Staff are educated on asset management, the asset management

system, and are engaged in a combined effort to achieve the City's

AM objectives.

Develop and implement a formal framework to engage both

stakeholders and community members. Longer-term

Develop a framework to implement stakeholder and community

member feedback into current and future AM planning.

1 Hold community engagement events and incorporate feedback into
decision-making processes and LoS.

Monitoring & q
Reporting and
Core Support
Services Il

Develop a
10 | Stakeholder
Engagement Plan:

1 Formally document processes, roles, and responsibilities across all Short- to
service areas for the lifecycle planning process. medium-term

1 Define and centralize the sub-processes of the lifecycle process.

Implement a Planning 9 Establish ownership of the lifecycle plapning process via the Al\_/l_

Decision-Support Delivery 'and group (qr _anoth(_er neutral party). Coordinate the processes, policies

11 _Sys_tem and_ Integrate Core Subport and decision points.
it with the Lifecycle -~ 1 Perform the AM analyses annually to support capital planning and
Planning Process budgeting.

1 Integrate the standardized risk framework into decision-making.

1 Integrate the lifecycle planning process with Asset Management
objectives.

1 Continue to implement the EAM system and integrate it into day-to-
day operations.

Enterprise Asset 1 Incorporate the standardized risk framework to be incorporated into

Management (EAM) operations and maintenance strategies.

12 | System All : . Ongoing
Implementation & 9 Develop a process or role to operationalize the EAM platform across
Integration: all service areas.

1 Integrate the EAM system with a DSS system or AM planning
activities.
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These initiatives were prioritized based on:

I f the initiative targets | ower maturity s
i mpact/ i mprovement to the overal/l maturity
Appropriate sequencing: The downstream eff
processes and projects (i.e., projects tha
example, data is used for all AM analyses.

consi stenttidoant aancdo lunedcer st andi ng what dat a
compl eted before developing a risk managem

The resources required for each initiative
resources

As the City undertakes and completes these initiatives, the overall maturity of the AM
system will improve and the confidence of the AM analyses and reporting outputs that
support this AMP will increase.

Part of the Cityds AM program is to adopt a <c
that AM planning processes are reviewed regularly to evolve as needed to suit the

Citybés changing |l andscape, as well as i mprove
support this AMP and future AMPs. The Cityds i
forward in adopting this culture.
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11 Closing Remarks

The City of Markham is a relatively young municipality i the average age of its asset

portfolio is approximately 34 years. The maj ority of the Cityds ass
is within the early stages of its service life. Overall, t he Ci tyds i nfrastruc
state of performance, which is a reflection of the fact that the City has responsibly

allocated financial resources to manage its assets, ensuring they remain fit for service,

and provide exceptional services to the community.

The City has a robust, annual lifecycle planning process, which has been put in place to
assist the City in taking a proactive approach to planning for and managing its state of
infrastructure into the fut ur eeflectdthieproCasst y 6s ov

Although the City has some assets in poor and very poor performance, it is important to

note that this does not necessarily mean that assets are not fit for service. The rating

could simply mean that the assets are coming
planned life cycle model and will be addressed in the coming years, or are short-life

consumable assets, or that they will be conditioned-assessed to determine if the useful

service life can be extended beyond the prescribed industry standard useful life. This is

a normal practice that occurs in all municipalities in their efforts to maximize the useful

service life of an asset and the allocation of limited financial resources. The City always

operates in a manner to ensure that services are provided safely by managing and

maintaining its poor/very poor performance assets.

The Cityds Asset Manag daceadbetierruodgrstanading ofdaw as si s
to manage these assets, by developing processes and data to better understand asset

risk and ensure alignmentt hat t he Ci tapalyssandrdecisiens mmmnmze

risks and maximize levels of service.

A key piece of this AMP is the Cityds | mprove
the Cityéds AM program to mature and provide b
decision-making. Furthermore, this AMP represents a significant step forward in the

Citydés AM journey. 't has introduced key fram
decision-making. Particularly, the City has enacted a framework to record and monitor

levels of service, which is paired with an investment and performance forecast, and

financial summary. The City should continue to monitor its levels of service against its

spending, to better understand how services are being delivered, and assets are being

managed. Asset management is a journey, and the processes and data that it provides

will ensure the City continues to keep a proactive approach to providing exceptional

services to the community.
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Appendix A. Potable Water

Service Summary

Replacement Value
$1.9 Billion

Overall Performance

o8, SXORS

Quantity

1,098 km of watermains

11,320 valves

8,894 fire hydrants

85,240 meters

13 suspended watermain insulation assets
5 auto flushing stations

2 bulk water sales stations

106 sampling stations

The Citydéds potable water services contain ass
and safe drinking water to residents and businesses.

The City of Markhamdéos water comes from Lake O
Torontods and Region of Peel s water treat men
water distribution assets, such as watermains and fire hydrants, as well as water

management assets like sampling stations and bulk water sales stations, as shown in

Figure A - 1.
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POTABLE WATER

Subservice Asset Category Asset Class

—= Device Suspended Watermain Insulation
V\:_‘ate_.r . ————= Mainline Valve, Watermain
Distribution

—e Service Fire Hydrant, Meter
Water Device Auto Flushing Station, Bulk Water Sales
Management Station, Sampling Station

Figure A - 1: Potable Water hierarchy.

More information on potable water assets such as state of infrastructure, levels of
service, risk management strategies, lifecycle management strategies and forecasting
can be found in the following sections. The sections are split by the major subservices:
Water Distribution and Water Management.
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A.1 Water Distribution

A.1.1 State of the Infrastructure

Figure A - 2 provides the replacement value for all potable water assets, while Figure A
- 3 illustrates the replacement values for water distribution assets. The total replacement
value for water distribution assets is $1,925.1M.

Mainline,
$1,817.6M,
94 4% Device,

$1.8M, <0.1%

‘ Service,
$105.7M, 5.5%

Figure A - 2: Replacement value distribution of Water Distribution assets.

Suspended Watermain
Insulation, $1.8M, <0.1%

/ Meter, $22.3M, 1.2%
‘_ Fire Hydrant,
$83.4M, 4.3%

Valve, $157.4M,
8.2%

Watermain,
$1,660.2M,
86.2%

Figure A - 3: Replacement value of Water Distribution assets by asset class.

A.1.1.1Asset Inventory and Valuation
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Appendix A: Potable Water

Table A - 1 below summarizes the asset valuation, quantities, and condition for each
asset category for Water Distribution assets.

Table A - 1: Inventory and valuation for Water Distribution assets.

Ca Asset Cla Repl acemen InventwPg‘;’?;f‘:{“’n

Device |>uspended W gy g06,3] 13 Ass Good
I nsul ati

Mai nline Val ve $157,368,/11,320 Fair
Mai nline Wat er mai $1,660, 224 1,097, 9 Fair
Service Fire Hydr $83,369,2 8,894 A Fair
Service Met er $22,343,185,240 Fair
Tot al $1,925,11

A.1.1.2Age and Estimated Service Life

Figure A - 4 illustrates the age of water distribution assets as a proportion of their
estimated service life. Figure A - 5 illustrates the value of water distribution assets
acquired by decade. Generally, all asset types are on average between a third and
halfway through their estimated service life. No asset classes have an average age that
exceeds the average ESL.

Suspended

Watermain Insulation

Watermain

Valve

Fire Hydrant

Meter

0 20
m Average Age

40
m Average ESL

60

_ Age: 33.5yrs | ESL: 81 yrs
B Ager2eyrs|EsLissa2yrs
_ Age: 32.2 yrs | ESL: 65 yrs
_ Age: 30 yrs | ESL: 60 yrs

- Age: 11.6 yrs | ESL: 20 yrs

80 100

= Years Past ESL

Figure A - 4: Age as a proportion of estimated service life (ESL) of Water Distribution assets.
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The installation profile of potable water assets illustrates that the majority of watermains
were installed from the 1980s to 2000s, which is in line with decades that experienced
significant growth and corresponding development in the City.

$600.0M

$500.0M

$400.0M

$300.0M

$200.0M

$100.0M I

$0.000M E— N e —

1930 1950 1960 1970 1980 1990 2000 2010 2020
H Fire Hydrant Meter = Suspended Watermain Insulation ®Valve ®Watermain

Figure A - 5: Age distribution by installation decade of Water Distribution assets.
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A.1.1.3Asset Performance

Table A - 2 details the approaches that the City utilizes to assess asset performance for
of each asset class in potable water services.

Table A - 2: Performance assessment approaches to Water Distribution assets.

Perf or man

Reporting

stands t
n asset

(0]
-

Suspended Wat
Il nsul ati on

o

und
Remaining Llassets based
I ife

The City records water
mai ntenance records ag
Remaining Llasset in their digital
(Derived frjcombination of breaks
Wat er mai n combinationmetric to understand p
age and wat|ito 40% ratio of mgti 6 o0i
break data)|ltransl ated to a remain
the asset management p
pu

rposes.

Met er
erstands t

und
Fire Hydrant |[Remaining Llassets based on asset
Iife

Val ve

Table A - 3 summarizes the relationship between the performance categories and how
performance ratings are determined. Figure A - 6 and Figure A - 7 illustrate the
performance distribution of all drinking water distribution assets.

Table A - 3: Performance rating of Water Distribution assets.

Condition Category Remaining Life/ESL # Age/ESL
Very Good 100% - 80% 0% - 20%
Good 80% - 60% 20% - 40%

60% - 40% 40% - 60%
Poor 40% - 20% 60% - 80%
Very Poor < 20% > 80%

4 For Watermains, remaining life is derived from a combination of breaks and age.
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$126.1M,

ssraom 000d

19%

m\Very Good =Good = Fair =Poor =VeryPoor

Figure A - 6: Condition distribution of Water Distribution assets.

100%
90%
80%
w 10%
(73]
o
O 60%
5
£ 50%
Q
O
2 40%
iz
30%
20%
10%
0%
@ " o o~ o
kT [+2] = =]
22 =8 83 3 ?
P 23 o 53 £
L& o = - .% o)
o E™
88
T
=5
Asset Class §
(7]
mVery Poor =mPoor =Fair mGood mVeryGood g

Figure A - 7: Condition distribution of Potable Water assets by asset class.
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Appendix A: Potable Water

Customer values, customer levels of service and technical levels of service for Water
Distribution assets can be found in Table A - 4 to Table A - 8. Furthermore, mandated

O.Reg. LoS can be found in Table A - 9 to Table A - 10.

A.1.2.1Customer Values

Table A - 4: Potable Water customer values.

Cust omer

Satisfactio

Current

Based

Feedback &
on Pl anned

Potable water distributi
services assets are safe
Assets are struct_urally = 5t er ations
overall good working con
Assets.can support custoFu 5t erations
including peak demand ho
Water distribution systel, 5t erations
and fl ow.
Potable water has accept Fu 5t erations
col our.
Quality controls and dev
increase water quality Cl ey 5t er ations
reduce overall number of
property related damages
Potable water distributi
services assets are conyv
The quality of assets dOFu 5t erations
water usage.
Potable water distributi 5

. Fu Pt erations
services assets are acce

5 The City is currently reviewing the data that supports this metric, which will be reported in future iterations of the
City's AMP. These metrics are subject to change as data is reviewed and incorporated into future AMPs.
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A.1.2.2Customer and Technical Levels of Service

Table A - 5: Water Distribution i Mainlines customer LoS.

Type o

Level of S Perf or mance Me Current Confidence L
Measur

Weighted | adé&x4(@

wat er mai ni elxrpe aekssg il P ELTE GG Il o]

is used in conj

Condition oflas a remaining | Fair .
aggregat epdoiimtt or & sgelestlmat e §
evaluate waterrtr
scal es
ConditilcConditionamd Condltlo_n or Age . Lowage and ESL
Usef ulAggrfeegat ed Fair to evaluate ass:c
Val ve Céambe ; . .
point rating sca place of condit
I ndi vidual Percentage of al -owage amel 5SSk
. to evaluate as:c
el ement/ el emel ement groups i 24% oL
) . . . where conditior
condi tion poor candition :
avail abl e.
Measure of
Functio|lservice is Future I®terationFuture I5teratilFuture I5teratic
its intende

w
a
d
Measure of w
a
d

Capacit service 1S Future I terationFuture I5teratilFuture I5teratic
meet water
needs
Number of proper
Accessi|Service intelexperienced a se159 out of 91, Not applicable

interruption

6 The City is currently reviewing and selecting measures for this category, which will be developed and integrated into future iterations of the City's AMP.
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Table A - 6: Water Distribution i Services customer LoS.

Perf or mance Me Current Per f Confi dence

Lowage and ESL

Condition of{Condition or Age to eval uate ass
Hydr amtds Cond Usef uilAdgrfegat ed Fair . =
. . where conditior
of Meters point rating sys .
o avail abl e
Condi ti -
Il ndividual Percentage of al Lowage and ESL
to evaluate as:¢s
el ement/ el emel ement s/ el ement 37% . )
. . where conditior
conditi on poor to poor con .
avail abl e
Measure of w
Functio|service is alFuture I°teration/Future I°teratiFuture I5teratic
its intended
Measure of w
Capacit service 1S &lcyture Pteration/Future IBteratiFuture 1Steratic
meet water d
needs
. . Number of proper .
Accessi|Service I nte 159 out of 91]Hi gh

experienced a se
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Table A - 7: Water Distribution i Devices customer LoS.

rformance M Current Per f ol Confi dence

Moder at eida@e

. . Condition or Ag and ESL are
Condition of .
. Usef ulAggrfeegat € Good evaluate ass
Water main | ns . . .
point rating sc where condit
o not av.ail abl
Condi ti
Moder ateida@e
. . Percentage of a and ESL are
I ndi vidual el
. . |lel ement s/ el emen 31 % evaluate ass
group condi ti .
very poor to. po where condi't
not av.ail abl

Measure of wh
Functio|lser viacpepriospri aa Future It erati o Future 1t erationFuture I15tera
intended use.

Measure of wh
Capacit|service is ad|Future IteratioFuture IterationFuture 15t era
water demand

Number of prop
Accessi |Service inter|experienced a s/{159 out of 91, 37 High
interruption

(0]
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Table A - 8: Water Distribution technical LoS.

Lifecy Pur pose Activit Me 3 Current Perform Recommended Per
Acti vi Acti vit y Budget)
Projects develd Growth Planning F
Urban Area Cong 2051

Growt h Exp/ Pl afhransportat:. Total Acquisition Value Range:

ACAuisiipeyel opmenand Wastewater |51, 549,100 $424.4M - $605.7M
Class Envir onms City Funded Acqui
Assessment St udg Rang&80M$$37 MO
l nspectionAnnual progr amsg Mai ntain current
$36, 300 assets in service
: The Cityds 2025|Anticipated oper a
Operati
P Regulator |, required budget for all increase ranges f
Operations $495. 8M. $16. 1M over the g
hori zomr:0521026
Mi nor RepalAsrequired Cipgrfarmms follo
Regul ar annual programs|Mai ntuarirngenrtf or rhearmrc
9 Annual Programgcapibtualyet assets in service

Mai nt enanc

ci pated maint

Maint en 1. Cathodic Pro Ant

i
watermains $477|increases are inc
Major_MalnAS Required 2. Curb Box ins|(operating or rene
(Hol ding S replacements Pr(forecasts.
($747,900)
PLoMai ntain Curre
Maj or reha . $13,012,200 Performance requi
Renewal As required ) A
or replace (Cityds LCRS) $3.27M per yeaf o

additi ofalomf RrORDH

Di sposal o Maintain current

Di sposa As required I ncluded with r . .
replaced a assets in service
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Lifecy Pur pose Current Perform Recommended Perf

Budget)

Acti vi Acti vit Activity Mes

Upgrades t
Servicelimpro$etb | o oqyired $750, 100 Ma i n tuarirngenrtf or manc
| mprovebenefit ex

serviced a
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A.1.2.30ntario Regulation 588/17 Levels of Service

Levels of service that are prescribed by O.Reg. 588/17 apply to all water assets that
relate to the collection, production, treatment, storage, supply or distribution of water.
The following tables detail the O.Reg. 588/17 prescribed levels of service for the
Potable Water group.

Table A - 9: Potable Water O.Reg. 588/17 customer LoS.

Servi c Qualitative Descript Metrioc
Attrib Metrics
Description, which ma| Ref eFi gwr8es Mowi ng

properties connect
Water System and F
Avail ability

Ref eFi g wfr8s Aowi ng

Scope user groups or areas
are connected to the

Description, which ma .
Scope user roups or areas properties connect
P g1 P Water System and F
have fire fl ow ) ’ .
Availability
No boil water advi
. |Description of boil wcalendar year. Ser
Rel i abi . . )
service interruptions|typically occur du
breaks.

Table A - 10: Potable Water O.Reg. 588/17 technical LoS.

Ser vi Qualitative Descripti Metric

At trilt

Scope Percentage of properties 9 %
water system.
Scope|Percentage of properties|97%
The number oflagenpectyea
. boil water advisory not.i
ReI'atthe tot al number of prop0
municipal water system
The number ofHagyenpectyea|ll conndeacytsi ofnor a
Rel i alwater main breaks compar|91, 375 propertie
properties connected to 159 out of 91), 37

(VIARKHAM

139 Sustainability and
Asset Management



Q

Consultants

GEl

Properties Connected to Municipal Water System and Fire Flow Availability
N

City of Markham
Appendix A: Potable Water

Legend
7] city Boundary
[:] Properties not connected to watermain F
) ) J9th Ave
Properties connected to watermain U Mj T %
L el L
] < o
Summary # of Properties > [ 7 |
Total Properties 93,751 \ 1 1 g
Properties notconnected toWatermain 2,376 2 = ﬁo :ﬂ””” L}
Properties connecte dto Watermain 91,375 |QIAMIIS RA.E - £ f
Watermain Cove rage (3%) A =
Fire Flow Availability(3%) 97% ] !J —
7
g 3 >] \ /
;. | EE Ma jor Mackenzie Dr E
b S g
35 <
> - \
b
y £
oS! - ‘ﬁ v -3
6thAve < S
- 3
ES g
=
s a 0
=
® llg
= 5 Fits
I &=
& B @, 7
&1 J_ﬁ_’ d i 5 2%
: é’l BV Ty Sl o
: : ’ Huy 407 _ ¥y 40 L —
- — = % =
w K 0 T
© ‘ :[7.‘. 3 Yt 0‘-9 Qg. 14thiAve
2 A AW o * = X )
2 > E %
<John' S tir—-—+ s 3 %
— x ; & £ [
) o
- =
l J .~ Steeles Ave E A &::
o
o

Figure A - 8:

City of Markham Water network connectivity and fire flow availability.
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A.1.3 Risk Management Strategy

The criteria used to determine the consequence of failure for Water Distribution Assets
can be found in Table A - 11 below.

Table A - 11: COF criteria used for Water Distribution assets.

Direct Fi na SocEconomi c Environment al

T Proximity to ESA

T Lanuds e Recreati onal Ar e

T Replacemsnt T Di ameter T Proximity to ESA
habitat

Table A - 12 displays the risk score for Potable Water assets along with the proportion
of assets within each risk score, likelihood of failure and consequence of failure.

Table A - 12 Risk score distribution of Water Distribution assets.

COF 1 COF 2 COF 3 COF 4 COF 5

$320,774,966

Lo (16.7%)
$116,214,842  $7,251,015 $753,142,982

Lo (6.0%) (0.4%) (39.1%)

$306,265,940 $62,509,842  $961,304 $374,167,963
el e (15.9%) (3.2%) (<0.1%) (19.4%)

None

$279,815,645 $64,097,280 | $4,269,229 $350,961,675
(14.5%) (3.3%) (0.2%) (18.2%)

$97,029,530 $22,077,215 = $370,832 $126,063,865
(5.0%) (1.1%) (0.0%) (6.5%)
$22,343,109 $1,578,399,497 $308,498,988 $15,869,856

Sl (1.2%) (82.0%) (16.0%) (0.8%)
Table A - 13: Risk score mapping legend.

None

None $1,925,111,450

Legend Total Replacement Cost
Very Low 17 5 Fit for the Future $965,143,917 (50.1%)
Low 617 10 Adequate for Now $869,326,918 (45.1%)
Moderate | 117 15 | Requires Attention $87,135,799 (4.5%)
High 161 20 | At Risk $4,640,061 (0.2%)

Very High 217 25 Unfit for Sustained Service None
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A.1.4 Lifecycle Management Activities

The Cityodos |lifecycle management activities fo
Table A - 8. These activities include the acquisition of assets and service improvements,

operations and maintenance, major asset renewals (including rehabilitations and

replacements), and disposals.

These lifecycle management activities in conjunction with the lifecycle forecasting are
used to determine the funding required for the City to continue performing these
lifecycle activities to extend asset life, reduce overall costs, and minimize risk while
providing the proposed service levels.

A.1.5 Lifecycle Forecasting

The following section outlines the funding required for the entire lifecycle of Water
Distribution assets. The expenditures were determined using the lifecycle activities
outlined in Table A - 8 and the PL0S established.

Required funding was determined for PLoS using the following forecasting analysis
parameters:

ProposedMaioist ai n Peurf roe manrccki:ng required to

a similar asset pgehormencedovdheaCR6y has
LoS as théeVaRPleo S Dfi matsrsieh st i ot focuses on mai
percentage of assets in backlog in a simi/l
that are in need of renewal work (either s
For example, if 20% of eassdtes @ad@mre apast nt me
work, then the forecast model will deter mi
assets in this state over the forecast per

The following table summarizes the anticipated funding from the LCRS for renewal
activities for Water Distribution assets. A total of $269.3M over the next 26 years (or an
equivalent average annual of $10.4M) for renewals is anticipated to be spent.

Table A - 14: Forecasted capital renewal expenditures (Life Cycle Reserve Study) for Water Distribution
assets.

Year Capital Expg&krdietwy
2026 $13, 133,127
2027 $15,825, 718
2028 $4,330,973
2029 $11,299,534
2030 $10, 582, 459
2031 $10, 094,621
2032 $8, 013,631

(VIARKHAM

142 Sustainability and
Asset Management



O
GEI=

Year

2033
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Appendix A: Potable Water

Capit al
$4, 160, 438

E x g kredhietwig

2034

$4,141,615

2035

$4,062, 276

2036

$4,907, 271

2037

$10, 641, 760

2038

$8, 161, 556

2039

$12,539, 674

2040

$11,519, 809

2041

$11,680, 871

2042

$13,327,315

2043

$14, 200, 953

2044

$13,523, 018

2045

$13,116, 537

2046

$15, 107, 374

2047

$15, 158, 803

2048

$11,302, 582

20409

$10, 972, 467

2050

$10, 018, 082

2051

$7,504,567

Tot al

$269, 327,031

Equi val
Averag
Annual

$10, 358, 732

Figure A - 9 and Figure A - 10 illustrate the performance and financial forecasts to
achieve PLoS for all Water Distribution assets. The forecast analysis identified a total of
$423.5M (or an equivalent average annual of $16.3M) that is anticipated to be spent
over the next 26 years to maintain current performance. This represents funding gap of
$154.1M over the planning horizon, or an equivalent average annual amount of $5.9M.
Note that there is a significant expenditure forecasted in 2048, which represents a
significant amount of asset renewal needs that are forecasted to occur in or near that

timeframe.
3
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Figure A - 9: Performance Distribution i maintain current performance for Water Distribution assets.
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Figure A - 10: Maintain current performance intervention costs for Water Distribution assets.
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A.2 Water Management

A.2.1 State of the Infrastructure

Figure A - 11 shows the replacement value of Water Management assets while Figure A
- 12 illustrates the replacement value of Water Management assets by asset class. The
total replacement value for water distribution assets is $1.1M.

Device, $1.1M,
100.0%

Figure A - 11: Replacement value distribution of Water Management assets.

Aut o Fl ushin
St at$0.0M
1 08%

Bul k Wat e
St at$0.0M
1 19%

Sampl ing /St
$0.9M, 7 3%

Figure A - 12: Replacement value of Water Management assets by asset class.
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A.2.1.1Asset Inventory and Valuation

Table A - 15 below summarizes the asset valuation, quantities, and performance for
each asset category of Water Management assets.

Table A - 15: Inventory and valuation for Water Management assets.

Replacement Average
Asset Category Asset Class Cost Inventory Condition

Device Auto Flushing Station $122,364 5 Assets Fair
Device Bulk Water Sales Station $135,138 2 Assets Fair
Device Sampling Station $877,744 106 Assets Good
Total $1,135,246

A.2.1.2Age and Estimated Service Life

Figure A - 13 illustrates the age of Water Management assets as a proportion of their
estimated service life. Figure A - 14 illustrates the value of Water Management assets
acquired by decade. No asset classes have an average age that exceeds the average
ESL.

Bulk Water Sales . )
Auto Flushing Station _ Age: 12.1 yrs | ESL: 21.8 yrs

0 5 10 15 20 25
mAverage Age ®mAverage ESL  # Years Past ESL

Figure A - 13: Age as a proportion of estimated service life (ESL) of Water Management assets.
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$0.000M

2000 2010 2020

B Auto Flushing Station u Bulk Water Sales Station B Sampling Station

Figure A - 14: Age distribution by installation decade of Water Management assets.
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A.2.1.3Asset Performance

Table A - 16 details the approaches that the City utilizes to understand the performance
of Water Management assets.

Table A - 16: Performance assessment approaches to Water Management assets.

Perf or man

Reporting Description

Sampling Stat The City erstands t

und
Aut o FlushingRemaining Llassets based oand eenat ini
Iife

Bul k Water Sa service .

Figure A - 15 illustrates the performance distribution of the Water Management services
asset portfolio, while Figure A - 16 shows the performance distribution of Water
Management assets by asset class. Table A - 17 summarizes the relationship between
the performance categories and how performance ratings are determined.

$0.09M, 8% $0.10M, 9%

=Very Good =Good = Fair =Poor =VeryPoor
Figure A - 15: Condition distribution of Water Management assets.
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Table A - 17: Performance rating of Water Management assets.

Condition Category Remaining Life/ESL Age/ESL
Very Good 100% - 80% 0% - 20%
Good 80% - 60% 20% - 40%

60% - 40% 40% - 60%
Poor 40% - 20% 60% - 80%
Very Poor < 20% >80%
100%
90%
80%
= 70%
(=
© 60%
£ 23%
£ 50% 100%
o
8 40%
o 23%
x 30%
20%
10%

0%

D
7%
o
.8
o
©
<
2
ot
I~
3
g'w
©
»

<

2

©

po

0 <
©

go

o

&~

3

L&

s}

]

3

<

Asset Class

Bulk Water Sales Station,
$135,138

mVery Poor mPoor ©Fair mGood mVery Good

Figure A - 16: Condition distribution of Water Management assets by asset class.
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A.2.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Water
Management assets can be found in Table A - 18 to Table A - 20.

A.2.2.1Customer Values

Table A - 18: Potable Water customer values.

Current Feedba

Cust omer Sati sfaction lTrend Based on

Pot able water distribution an
safe and reliable to use
Assets are maintained in a st .
. Future I"terations
for use, and in overall good

Assets can support customer w
demand hour s.

Water distribution system has|Future I"terations
a

Potabl e water has acceptabl e Future I"terations
Quality controls and device
wat e guality consumption saf|{Future I"terations
watermain breaks and property
Potable water distribution an
convenient to use
The quality of assets does no|/Future I"terations
Potable water distribution an -

Future I'terations
accessible and easy to access
Environmentally sustainabl e
Environment al i mpacts are min/Future I"terations

7 The City is currently reviewing the data that supports this metric, which will be reported in future iterations of the
City's AMP. These metrics are subject to change as data is reviewed and incorporated into future AMPs.
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A.2.2.2Customer and Technical Levels of Service

Table A - 19: Water Management customer LoS.

Uype o Perf or mance Current Per Confidence
Measur
T Condition of S . . )
T Condition of A/Condition or Hoder at el 8oe Ry
. . ESL are used to
St ation Usef ulAggrfeegat Good . )
S ; . Bnt rati condition where
f Condition of B|/!'Nt-pobdbn s cei avall abl
Condi ti Sales Station
_ . Percentage of Moder atei age Hamg
Il ndi vi dual el eme ESL are used to
. . el ements/ el em 17 % . )
condition. condition where
very poor to . .
i s not avail abl

Measure of wheth

. Future IBteratjFuture I18tergFuture IBteratio
appropriate for

Functio

Measure of wheth
Capacit|ladequate to meet|Future IBterati{Future IBtergFuture I[Bteratio
needs

Accessi |Service interrup/lFuture IBteratj|Future IIBtergFuture I1Bteratio

8 The City is currently reviewing and selecting measures for this category, which will be developed and integrated into future iterations of the City's AMP.
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Table A - 20: Water Management technical LoS.

Current Perf orm

Activity Mea Budget ) Recommended Per
Projects devel oj Growth Planning
Urban Area Concé¢ 20226051
Acquisi 1Gr owt h Exp|Plafiransportatig. Total Acquisition Value Range:
Devel opmen Wastewater Mast ¢ $5.77M - $6.91M
Environmental Afg City Funded Acq
Study Ran gses7.M-$ 6 1M
Il nspectionfAnnual programs |Operating costs Mai ntain curren
through the oper|for assets in s
may also be fund Anticipated ope
capital budget dlincrease ranges
Operati'ReguIator ] asset needs. I'n |[$0.18M over the
OperationsAS required no opecasti sgfund planni ng he2r0i5zlo.
through thebROBB These costs may
The Cityds 2025 |over year depen
for alll serviceslneeds.
Mi nor Repa/As required Mai ntenance CoStimMaintain Curren
Regul ar through the operis,r s5s5ets in s
_ MaintenancAnnual Progr ams may.also be fundA Cic ted )
Mai nt en capital budget d/ANttrcrpate ma i
Mai or Main asset needs. In _bUdgﬁt Increase
J . As required no maintenance ¢/ ' N the operatin
(Hol ding S through the spo25/lbudget forecast
PLoS Maintain C
Maj or reha . Per f or manc e4 4r. elg
Renewal As required -
or replace per year on 2a0v2et
to 2051.
Dispos;a\DISposal °lAs required I ncluded with reMalntLar|rnpenrtf9rma
assets for assets in s
)
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Lifecy
Acti vi

Current Perf orm Recommended Per

Purpose of Activity Mea Budget)

Mai ntaBmhe City
contstnoueassess |
Fequired i annually tm.ndlt_at

bal amgr o @ ruinati en
| evel s tsoe rswipcpeo
i mprovement act

Upgrades t
Servicel|i mpr wow8et &

. As
| mprovel|benefit ex
serviced a
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A.2.3 Risk Management Strategy

The criteria used to determine the consequence of failure for Water Management assets
can be found in Table A - 21 below.

Table A - 21: COF criteria used for Water Management assets.

Direct Fi na SocEconomi c Environment al

T Proximity to ESA

T Repl acement Recreational Are

f Revenue Loss T Asset Type T Proximity to ESA
habitat

Table A - 22 displays the risk score for Water Management assets along with the
proportion of assets within each risk score, likelihood of failure and consequence of
failure.

Table A - 22: Risk score distribution of Water Management assets.

$760,003
LOF 1 (66.9%)

LOF 3 $(5426‘;'/§)3 None None None $(11%75§ /Z)l
$(%55§/§)5 None None None $(E;55§/§)5
$%g %(ylo%G None None - $%§%o/1$6
Subtotal $(113;59%/§)8 $1(8080(i)°/i ?8 None None None $1,135,246

Table A - 23: Risk score mapping legend.

Legend Total Replacement Cost
Very Low Fit for the Future $895,141 (78.9%)
Low 61 10 Adequate for Now $240,104 (21.1%)
Moderate | 117 15 | Requires Attention None
High 167 20 | At Risk None

Very High Unfit for Sustained Service
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A.2.4 Lifecycle Management Activities

The Cityodos |lifecycle management activities fo
Table A - 20. These activities include the acquisition of assets and service

improvements, operations and maintenance, major asset renewals (including

rehabilitations and replacements), and disposals.

These lifecycle management activities in conjunction with the lifecycle forecasting are
used to determine the funding required for the City to continue performing these
lifecycle activities to extend asset life, reduce overall costs, and minimize risk while
providing the proposed service levels.

A.2.5 Lifecycle Forecasting

The following section outlines the funding required for the entire lifecycle of Water
Management assets. The expenditures were determined using the lifecycle activities
outlined in Table A - 20 and the PLoS established.

Required funding was determined for PLoS using the following forecasting analysis
parameters:

ProposedMaioist ai n Peurf roe manrccki:ng required to

a similar asset pgehormencedovdheaCR6y has
LoS as théavaRPleoS Mamagemést |t focuses on ma
percentage of assets in backlog in a simi/l
that are in need of renewal work (either s
For example, if 20% of eassdtes @ad@mre apast nt me
work, then the forecast model will deter mi
assets in this state over the forecast per

The following table summarizes the anticipated funding from the LCRS for renewal
activities for Water Management assets. A total of $1.0M over the next 26 years (or an
equivalent average annual of $40.0k) for renewals is anticipated to be spent.

Table A - 24: Forecasted capital renewal expenditures (Life Cycle Reserve Study) Water Management
assets.

Year Capital Expenditu
2026 $0

2027 $0

2028 $96, 404
2029 $0

2030 $68, 502
2031 $82, 562
2032 $0
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Year Capital Expenditu
2033 $8, 287
20314 $8, 202
2035 $0
2036 $0
2037 $63,610
2038 $0
2039 $0
2040 $0
2041 $0
2042 $7,035
2043 $69, 992
20414 $473, 712
2045 $20, 659
2046 $0
2047 $0
2048 $61, 131
2049 $0
2050 $38, 043
2051 $42, 240
Tot al $1,040, 380
Equivale
Aveqrage A $40,015

Figure A - 17 and Figure A - 18 illustrate the performance and financial forecasts for to
achieve PLoS for all Water Management assets. The forecast analysis identified a total
of $1.2M (or an equivalent average annual of $44.1K) that is anticipated to be spent
over the next 26 years to maintain current performance. This represents funding gap of
$107.7k over the planning horizon, or an equivalent average annual amount of $4.1k.
The average annual spending identified attempts to maintain this percentage over the

next 26 years.
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Figure A - 17: Performance Distribution i maintain current performance for Water Management assets.
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Figure A - 18: Maintain current performance intervention costs for Water Management assets.
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A.3 Proposed Levels of Service Themes & Future Challenges

The customer values and customer LoS were discussed with stakeholders. The
following summarizes the feedback from the stakeholders related to service delivery,
customer expectations, and challenges faced by the City, particularly challenges that
may be encountered in the future:

Table A - 25: Proposed LoS themes for Potable Water assets.

Challenge ’ Discussion

1 Customers expect safe and reliable drinking water every time they
turn on the tap and that demand is managed (for firefighting and
personal use).

1 Customers do not like to see a reduction in LoS, e.g., new

Customer Expectations subdivisions being built causing a drop in water pressure due to the
same size watermain servicing the existing subdivisions and the new
adjacent subdivisions.

T York Region priorities may i nfl
planning approaches from time to time.

T The Cityds Water and Wastewater

uncertainties and can be aligne
the Cityds objectives may not a
Traffic and Accessibility objectives.

1 The City has completed a DC study to identify which pipes need to
be upsized from the Cityds fund
has been incorporated into the lifecycle.

91 The City should continue looking into new technology, such as using

Technology advanced/smart metering infrastructure technology for water meters
to measure and record consumption data.
The insight from this discussion will be cons

processes and future iterations of the AMP. As the City continues to grow, it is important
that current and future challenges are addressed in order to maintain service levels and
achieve proposed service levels.
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Appendix B. Stormwater Management

Service Summary

% Replacement Value
$3.2 Billion
Overall Performance

Good Y Yk WK I

Quantity

2 pump stations

943.1 km of storm sewers

39,453 appurtenances

108 stormwater management devices
9 stormwater management facilities

The Citydéds stormwater management services con
diversion and treatment of stormwater.

The City is responsible for stormwater collection assets including pump stations and
storm sewers as well as stormwater management assets including rain gauges,
hickenbottoms, orifice controls, and Stormwater Management (SWM) Facilities, as
detailed in Figure B - 1.

STORMWATER MANAGEMENT

Subservice Asset Category Asset Class|

Stormwater * Facility Pump Station

Collection ——e Mainline Appurtenance, Storm Sewer

Stormwater { Device Hickenbottom, Orifice Control, Rain Gauge
Management Facility Stormwater Management (SWM) Facility

Figure B - 1: Stormwater Management hierarchy.
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More information on stormwater such as state of infrastructure, levels of service, risk
management strategies, lifecycle management strategies and forecasting can be found
in the following sections. The sections are split by the major subservices: Stormwater
Collection and Stormwater Management.

B.1 Stormwater Collection
B.1.1 State of the Infrastructure

Figure B - 2 shows the replacement value of all Stormwater Collection assets while
Figure B - 3 illustrates the replacement value breakdown by asset class. The total
replacement value for Stormwater Collection assets is $3,182.7M.

Mainline,
$3,168.4M,
99.6%

Facility,
$14.3M, 0.4%

Figure B - 2: Replacement value distribution of Stormwater Collection assets.

Qutfalls,
$25.7M, <0.1%

Pump Station,
$14.3M, <0.1%

o
Catch Basins,
$179.0M, 5.6%
< Storm Maintenance

Holes, $150.5M, 4.7%

Storm Sewer,
$2,813.3M,
88.4%

Figure B - 3: Replacement value of Stormwater Collection assets by asset class.
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B.1.1.1Asset Inventory and Valuation

Table B - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of Stormwater Collection assets.

Table B - 1: Inventory and valuation for Stormwater Collection assets.

Replacement Average
Asset Category Asset Class Cost Inventory BT R

Facility Pump Station $14,302,263 2 Assets Very Good
Mainline Appurtenance $355,096,665 39,453 Assets Good
Mainline Storm Sewer $2,813,312,472 943,114 m Good
Total $3,182,711,400

B.1.1.2Age and Estimated Service Life

Figure B - 4 illustrates the age of Stormwater Collection assets as a proportion of their
estimated service life. Figure B - 5 illustrates the value of Stormwater Collection assets
acquired by decade. Generally, all assets are on average less than half through their
estimated service life, which indicates that they are relatively young. No asset classes
have an average age that exceeds the average ESL.

Storm I\J‘Zilgtsenance _ Age: 33.1 yrs | ESL: 90 yrs
Catch Basins _ Age: 33.5 yrs | ESL: 90 yrs
Pumpstaton [l Age:17.9yrs | ESL: 100

outals [ | Ace:323yrs| ESL:66.9
Storm Sewer _ Age: 34 yrs | ESL: 90 yrs

0 20 40 60 80 100 120
mAverage Age ®Average ESL 2 Years Past ESL

Figure B - 4: Age as a proportion of estimated service life (ESL) of Stormwater Collection assets.

The installation profile of Stormwater Collection assets illustrates that the majority of
sewers were installed from the 1980s to 2000s, in line with decades that experienced
significant growth and corresponding development in the City.
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Figure B - 5: Age distribution by installation decade of Stormwater Collection assets.
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B.1.1.3Asset Performance

Table B - 2 details the approaches that the City utilizes to understand the performance
of Stormwater Collection assets.

Table B - 2: Performance assessment approaches to Stormwater Collection assets.

Asset Class

Condition Rating Metric

Approach to Assessing Condition

Storm Sewer

CCTV Inspection,
Remaining Life/ESL

Inspections are performed based on
CCTV inspections under NASSCO-

PACP standards on a 10-year cycle,
remaining life and estimated service
life.

Pump Station

Remaining Life/ESL

The City understands the performance
of these assets based on asset age
and estimated service life.

Appurtenances

Remaining Life/ESL

The City understands the performance
of these assets based on asset age
and estimated service life.

Table B - 3 summarizes the relationship between the performance categories and how
performance ratings are determined. Figure B - 6 and Figure B - 7 illustrate the
performance distribution of all Stormwater Collection assets.

Table B - 3: Performance rating of Stormwater Collection assets.

Condition Category

Remaining Life/ESL

Facility Condition

CCTV Condition Index

Index (FCI) (CCTVCI)
Very Good 10098 0% 0% 20% 1.-@.0
Good 8 0 %6 0 % 20%4 0% 2.-.0
60%4 0% 40 %6 0% 3.-.0
Poor 40 %20 % 6 0%8 0% 4 .-6.0
Very Poor < 20% 80%100% 5.0
)
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Figure B - 6: Condition distribution of Stormwater Collection assets.
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Figure B - 7: Condition distribution of Stormwater Collection assets by asset class.
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B.1.2 Levels of Service

City of Markham

Appendix B.1: Stormwater Collection

Customer values, customer levels of service and technical levels of service for
Stormwater Collection assets can be found in Table B - 4 to Table B - 7. Furthermore,
mandated O.Reg. LoS for stormwater assets can be found in Table B - 8 to Table B - 9.

B.1.2.1Customer Values

Table B - 4: Stormwater Management customer values.

Customer Satisfaction Measure

Current Feedback & Expected Trend Based

on Planned Budget

Stormwater management assets are safe and
reliable to use

Assets are maintained in a state of good repair, are
adequate for use, and in overall good working
condition.

Future Iterations®

Assets are resilient to 5-year and 100-year storms.

82% of assets are resilient to 5- year storms
and 73% of assets are resilient to 100-year
storms.

Transportation impacts from flooding are minimized.

Future Iterations®

Quality controls and devices have been installed to
reduce overall number of incidents (e.g. property
impacts from flooding).

Future Iterations®

Stormwater management assets offer convenience
to the customer

The quality of assets does not negatively affect the
customer.

Future Iterations®

Stormwater management assets are accessible.

Future Iterations®

Environmentally sustainable

Environmental impacts from flooding are minimized.

Future Iterations®

9 The City is currently reviewing the data that supports this metric, which will be reported in future iterations of the
City's AMP. These metrics are subject to change as data is reviewed and incorporated into future AMPs
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B.1.2.2Customer and Technical Levels of Service

Table B - 5: Stormwater Collection T Mainlines customer LoS.

Type of

VR Level of Service Performance Measure Current Performance Confidence Levels

Confidence Levels: Highi CCTV
Condition of Storm Sewers CCTV Condition Index 15 data is used to determine storm
sewer condition

Condition or Age/Remaining Confidence Levels: Low i age and
. Condition of Appurtenance Useful Life - Aggregated into 5- Good ESL are used to evaluate asset
Condition : . o o
point rating scale condition in place of condition data

Confidence Levels: Low i age and
ESL are used to evaluate asset
condition where condition data is
not available

Percentage of all
elements/element groups in 4%
very poor to poor condition

Individual element/element
group condition.

Measure of whether the
Function service is appropriate for its | Future Iterations?® Future lterations? Future lterations?
intended use

Measure of whether the

Capacity service is adequate to meet | Future Iterations'? Future lterations'? Future lterations?
consumer stormwater needs

Accessibility Service interruptions Future Iterations© Future Iterations® Future lterations?

10 The City is currently reviewing and selecting measures for this category, which will be developed and integrated into future iterations of the City's AMP.
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Table B - 6: Stormwater Collection i Facilities customer LoS.

Type of

Measure

Level of Service

Performance Measure

Current
Performance

City of Markham

Appendix B.1: Stormwater Collection

Confidence Levels

Condition or
Age/Remaining Useful Life

Confidence Levels: Low to medium i
Condition assessments are performed to
determine pump station condition.

CHEITER &f [FUAE SEHrS - Aggregated into 5-point Ve e However, age and ESL are used to
rating scale evaluate asset condition in place of
- condition data.
Condition - -
Confidence Levels: Low to medium 1
Percentage of all Condition assessments are performed to
Individual element/element elements/ determine pump station condition.
L : 0%
group condition. element groups in very However, age and ESL are used to
poor to poor condition. evaluate asset condition in place of
condition data.
Measure of whether the service
Function is appropriate for its intended Future Iterations1® Future Iterations'® | Future Iterations©
use
Measure of whether the service
Capacity is adequate to meet consumer | Future Iterations® Future Iterations'® | Future Iterations®
stormwater needs
Accessibility Service interruptions Future lterations? Future lterations'® | Future Iterations®
)
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Table B - 7: Stormwater Collection technical LoS.

Lifecycle Purpose of Current Performance ($, 2025
Activity Activity Frequency Budget) Recommended Performance
Projects developed in Future Growth Planning H
Urban Area Conceptual Master 2051
o Plan - Transportation, Water and Total Acquisition Value Range:
ABGIIENTE EESZTOSFI)?:ent Wastewater Master Plan Class #2220 $736.0M - $1,063.8M
Environmental Assessment City Funded Acquisition Value: $0
Study (all funding is developer funded)
Inspections Annual Programs Maintain current
assets in service
$337,200 Anticipated operating budget
Operation The Cityo6s 20 25| increaserangesfrom $19.6M to
Regular As required budget for all services was $28.3M over the growth planning
Operations $495.8M. horizon: 2026-2051.
These costs may vary year over
year depending on asset needs.
Minor repairs As required Maintenance costs are funded

Maintenance

Regular
Maintenance

Annual Programs

Major maintenance

through the operating budget
and may also be funded
through the capital budget
depending on asset needs. In
2025, there are no maintenance

Ma i n tuarirngenrtf or meormrc
assets in service
Anticipated maintenance budget

increases are included in the
operating or renewal budget

(holding strategies) As required costs funded through the 2025 | forecasts.
capital budget.
PLoS Maintain Current
Major rehabilitation : $60,800 Performance requires $2.52M or
Renewal As required . ~
or replacement (Cityds LCRS) $2.46M per year on average of
additional funds from 2026 to 2051.
Disposal Disposal of As required Included with renewal costs Malntaln currgnt eI e e
replaced assets assets in service.
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Current Performance ($, 2025
Budget)

Lifecycle Purpose of

Frequency Recommended Performance

Activity Activity

Mai nta®Bmhe Citysc
to assess needs a
As required - det eramdc ebadmpmrcep |
f undlienvge | s tsoe rswipc
i mprovement actiyv

Upgrades to
Service improve LoS to
Improvement | benefit existing

serviced areas
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B.1.2.30ntario Regulation 588/17 Levels of Service

Levels of service that are prescribed by O.Reg. 588/17 apply to assets that relate to the
collection, transmission, treatment, retention, infiltration, control or disposal of
stormwater. The following tables detail the O.Reg. 588/17 prescribed levels of service
for the Stormwater Management group.

Table B - 8: Stormwater Management O. Reg. 588/17 customer LoS.

Servic
At tri bu

Qualitative Descriptiol Metric

Description, which may include maps, of the user

groups or areas of the municipality that are Refer to Figure B - 8: showing
Scope protected from flooding, including the extent of areas of the municipality that
the protection provided by the municipal are protected from flooding

stormwater management system.

Table B - 9: Stormwater Management O. Reg. 588/17 technical LoS.

Servic : : : : :
At,[ribuQualltatlve Descriptiol Metric (By A
Scope 1. F_’_ercentage of properties in municipality 71%
resilient to a 100-year storm.
Scope 2. Percentage of the mum_mpal stormwater 79%
management system resilient to a 5-year storm.
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Figure B - 8: Properties resilient to 5-year and 100-year storms.
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