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1.2
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EXECUTIVE SUMMARY
The Purpose of the Plan

In 2018 the Province of Ontario approved Ontario Regulation 588/17 which outlines that all
municipalities should have an Asset Management plan for core infrastructure by July 2021.
The transportation services of the town which includes roads, bridges and culverts, sidewalks,
signs, traffic signals and streetlights are some of the core infrastructure assets in the town.
The Road Structures and Right of Ways Asset Management Plan (AM Plan) for the Town of
New Tecumseth includes assets like bridges, culverts, sidewalks, streetlights, traffic signals
and signs. This plan provides information about the infrastructure assets with the actions that
are required to provide an agreed level of service in the most cost-effective manner while
outlining associated risks. In a high-level summary, it addresses the following questions:

e What assets do we own?

e Where are they?

e What are they worth?

e What is its condition and remaining service life?

e What actions are required to support services?

e What do we need to do it?

o How much will it cost?

e How do we ensure sustainability?
The plan defines the services to be provided, how the services are provided and what funds
are required to provide them over the 2021-2030 planning period. The AM (asset
management) Plan will link to a Long-Term Financial Plan (LTFP) which typically considers a
10-year planning period.

Asset Description

This plan covers the non road infrastructure assets that provide transportation services. The
road structures consists of:

= Bridges

= Culverts

The right of way consists of:
= Sidewalks

= Streetlights

m  Traffic Signals

= Signs

Levels of Service

The allocation in the planned budget is sufficient to continue providing existing services at
current levels for the planning period.
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The main service considerations of the Planned Budget for road structures are:

= Quality of structures and their state of good repair

= Reliability of structures for traffic movement

= Safety of the structures

m  Capacity of structures for the existing and growth traffic like deck width, deck quality etc.
The main service considerations of the Planned Budget for right of ways are:

m  Safety for traffic movement for Sidewalks, Street lights, Traffic signals, and Signs

= Visibility of right of way assets during inclement weather conditions

Asset Management Strategies

1.4.1 Future Demand

The factors influencing future demand and the impacts they have on service delivery are
created by:

m  New subdivisions in the major communities of New Tecumseth (Alliston, Beeton and
Tottenham)

The demands will be approached using a combination of managing existing assets, upgrading
existing assets and providing new assets. Demand management practices may also include a
combination of non-asset solutions, insuring against risks and managing failures.

= Transportation Master Plan
m  Review of Service Delivery

m  Study of Structures and related infrastructure e.g., Structure study conducted every two
(2) years

1.4.2 Lifecycle Management Plan

What does it Cost?

The forecast lifecycle costs necessary to provide the services covered by this AM Plan includes
operation, maintenance, renewal, replacements, acquisition, and recycling of assets. Although
the AM Plan may be prepared for a range of time periods, it typically informs a Long-Term
Financial Planning period of 10 years. Therefore, a summary output from the AM Plan is the
forecast of 10-year total outlays, which for the road structures and right of ways is estimated
as S 50.34 Million or $5.0 Million on average per year based on the 10-year capital
improvement plan defined in the Municipal Structure Inventory and Inspection Study (MSII
Study) and four (4) year history of operations and maintenance budget of bridges, culverts
and right of way assets.



1.5 Financial Summary
1.5.1 What we will do

The 2020 Municipal Structure Inventory and Inspection study (MSII) provides a summary of
the structure condition which includes all bridges and culverts above 3 meters. This is part of
the Highway Traffic Act, The Bridges Act and the Public Transportation and Highway
Improvement Act Regulation 104/97 that require all bridge and culvert structures with a span
greater than 3 meters be inspected under the direction of a professional engineer at no
greater than two (2) year increments. The intent is to keep the structures in a state of good
repair. The study also provides a list of bridge and culvert rehabilitation, and replacements
starting in 2021. This renewal will be reviewed by the Asset Management staff with
Engineering to strategize investments in the next 10 to 20 years and balance competing
priorities.

This plan ensures:
e Operation and maintenance to meet service levels set by the Provincial standards
and regulations

e Major renewals and construction within the 10-year planning period are
performed as per the 10-year improvement plan from the Municipal Structure
Inventory and Inspection Study (MSII)

The Right of way assets like sidewalks, traffic signals, streetlights and signs are generally part
of operating expenses in the town and are usually acquired when a subdivision is assumed or
when an existing asset needs to be replaced.

1.5.2 Managing the Risks

Our present budget levels are sufficient to continue to manage risks in the medium term.
The main risk consequences are:

m  Poor driving conditions due to lack of visibility on right of way assets like signs, traffic
signals, crosswalks during inclement weather

m  Slippery sidewalks to endanger pedestrian safety
®»  Flooding around culverts and bridges
m  Safety around structures due to lack of guiderails

We will endeavor to manage these risks within available funding by:

= Maintenance programs on the right of ways and road structures

m  Condition assessments to assets like sidewalks, reflectivity test on signs, inspection of
traffic signals and streetlights.

m  Winter maintenance and control program and standard operating procedures for sidewalk
maintenance.



1.6 Asset Management Practices

1.7

The GIS system is the central repository for all the assets. The source of data for road
structures came from the MSII study by GHD company. The data on inventory and condition
for sidewalks came from a condition assessment prepared by Sidewalk Plus and the other right
of ways from GIS.

Asset Management Practices include:

= Structure condition assessment for all the town bridges and culverts. The MSII report has
listed the structures that require major capital improvement and rehabilitation for the
next 10 years.

= Condition assessment for sidewalks from Sidewalk Plus
m  Inspection sheets from Black & McDonald for Traffic Signals in 2018 for condition
Monitoring and Improvement Program

The next steps resulting from this AM Plan to improve asset management practices are:

= Targeted levels of service for Roads structures and right of ways like BCI (Bridge Condition
Index) that is acceptable to the town.

m  Customer feedback on the state of the major structures in the town

= Review risks with cross functional teams like Public Works and Engineering



2.0
2.1

INTRODUCTION
Background

The Road Structures and Right of Ways AM Plan communicates the requirements for the
sustainable delivery of bridges, culverts, sidewalks and other right of way services through
management of assets, compliance with regulatory requirements, and required funding to
provide the appropriate levels of service over the planning period. The AM Plan is to be read
with the Town of New Tecumseth Municipal Structure Inventory and Inspection Study (MSII
study), and other planning documents. This should include the Asset Management Policy ,
Asset Management Strategy, where developed, along with other key planning documents:

= Strategic Plan

m  Corporate Asset Management Plan

m 2020 Municipal Structure Inventory and Inspection study (MSII)
m  Tangible Capital Assets

m  OSIM (Ontario Structural Inspection Manual)

The infrastructure assets covered by this AM Plan include all the bridges, culverts, sidewalks,
streetlights, traffic signals and signs in the town. These assets support 370 kms of roads. Table
2.11 gives a breakdown of the inventories of the assets.

Table 2.11: Asset Inventory

Bridges (Above 3 Meters) 65 Bridges

Culverts (Above 3 Meters) 27 Culverts

Sidewalks 114,876 Meters (115 Kms)
Streetlights 2,738

Signs (Warning, Regulatory, Direction, Others) 6,340

Traffic Signals 30

The organizational structure for service delivery from the structures and right of way assets
are detailed below in Table 2.12. The Steering Team has representatives from Public Works
and Engineering who manage and operate these assets. They include:

e Director of Public Works

e Director of Engineering



Table 2.12: Key Stakeholders in the AM Plan

Key Stakeholder Role in Asset Management Plan

* Represents needs of community/shareholders

= Allocates resources to meet planning objectives in
Council providing services while managing risks

® Ensures service is sustainable

= Approves and ratifies service levels

General Manager

. = Executive Lead for Asset Management
Of Corporate Services g

= Monitors progress in AM activities in the town

Steering Team . . . A
g = Provides support and direction for AM activities

Manager of Corporate Assets = Administers and manages Asset Management
and Infrastructure  Asset Activities
Management Technologist = Delivers and manage services

=  Provides adequate resources to support AM goals.
Manager for Roads and Fleet = Provides AM Team any updates on legislative
Manager of Capital Projects requirements.

=  Communicates expectations to department staff

= Embraces the new business processes and
Town’s Staff technological tools necessary to be effective at AM.

= Captures quality data as part of daily operations.

Asset hierarchy

An asset hierarchy provides a framework for structuring data in an information system to
assist in collection of data, reporting information and making decisions. The hierarchy
includes the asset class and sub class that is used for asset planning and financial reporting
and service level hierarchy used for service planning and delivery. The service hierarchy is
shown is Figure 2.2.

In this Road Structures and Right of Ways Asset Management Plan, the focus will be on
A) Structures

e Bridges
e Culverts

B) Right of Ways

e Sidewalks

e Streetlights

e Traffic Signals
e Signs



The future improvements in the plan will include other Right of way assets like trees, parking

lots and structure elements like guiderails.

Figure 2.2: Asset Service Hierarchy
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2.3

Goals and Objectives of Asset Ownership

The goal in managing infrastructure assets is to meet the defined level of service (as amended
from time to time) in the most cost-effective manner for present and future consumers. The
key elements of infrastructure asset management are:

= Providing a defined level of service and monitoring performance,

= Managing the impact of growth through demand management and infrastructure
investment

= Taking a lifecycle approach to developing cost-effective management strategies for the
long-term that meet the defined level of service

m |dentifying, assessing, and appropriately controlling risks, and

m Linking to a Long-Term Financial Plan which identifies required, affordable forecast costs
and how it will be allocated.

Key elements of the planning framework are:

e State of Local Infrastructure (SOLI)
e Levels of Service and Continuous Improvement
e Asset Management Strategies

e Financial Summary

11



3.0 STATE OF LOCAL INFRASTRUCTURE

3.1

The State of Local Infrastructure for transportation comprises of roads, bridges, culverts,
sidewalks, signs, traffic signals and streetlights. The replacement value for the Bridges is
approximately $94,873,694 encompassing 21% of the total asset value. Figure 3.1.1 shows
that approximately 89% are rated at Fair to Very Good Condition. The replacement value for
the Culverts is approximately $14,675,149 encompassing 3% of the total asset value. This
condition for the structures is based on an assessment conducted by the consultant GHD on
Municipal Structure Inventory and Inspection Report. The replacement value for the
Streetlights (brackets and luminaires) is approximately $18,426,050 encompassing 4% of the
total asset value. Sidewalks, Traffic Signals and Signs collectively comprise under 3% of the
total value of the assets in the Transportation Service. The replacement value of Sidewalks is
$8 Million, Traffic Signals is $2.2 Million, and Signs is $1.57 Million. This is shown below in
table 3.1. As we mature in asset management, the capture of information like replacement
value and condition will be more robust.

Transportation Services

Road Structures and
2|Right of Ways Replacement Costs

B (Bridge 94,873,694
Streetlights 18,426,050

Culvert 14,675,149

Sidewalk 7,995,208

S| Traffic Signals 2,240,000

1,569,750
139,779,852

Table 3.1.1 Replacement Value
The table 3.1.1 shows the condition data of road structures and right of way assets and

proportion of their replacement values within the transportation assets.
Figure 3.1.1 Condition of Road Structures and Right of ways

Road Structures and Right of Ways

100
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40
30
20
10

, 1IN [

Bridge Streetlights Culvert Sidewalk Traffic Signals Signs

Millions

W Very Poor M Poor Fair Good HVery Good
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Figure 3.1.2 shows the proportion of condition of Structures and Right of ways within the
transportation services

Figure 3.1.2: Proportion of Condition within Transportation Services
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3.2 Data Attributes and Condition
3.2.1 Road Structures - Bridges and Culverts

The Municipal Structure Inventory and Inspection Study (MSII Study) report in 2020 completed
data collection and structure ratings for all the bridges and culverts in accordance with the
Municipal Bridge Appraisal and Municipal Culvert Appraisal manuals and the Ontario Structure
Inspection Manual (OSIM) 2000. The study covered 92 structures (65 Bridges and 27 Culverts)
and a summary of the results is in the MSII study report. The data attributes for the structures
came from the study report and they are as follows:

Entity ID — These are unique ID generated by the GIS

Asset ID — Unique ID identification used in MSII study for identifying each structure
Description — Location of the Structure

Structure Name — Name of the Structure

Asset Class — To differentiate between Bridge and Culvert

BCI (Bridge Condition Index)— Condition rating of the Structure

N o v k~ w DN Re

Condition — Descriptive condition scale of Very Good to Very Poor based on BCI (Bridge

Condition Index)

8. Condition Score — 1 to 5 score as per the Town’s scale

9. Consequence of Failure — This is the 1 to 5 score on consequence of occurrence of an
event

10. Probability of Failure — Assetic Predictor takes condition of an asset as likelihood/
probability of failure. So, this score is replicated of Town’s Condition score

11. Risk Score — The product of Consequence and Probability of failure gives the risk score

used in the model

13



12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

Useful Life — The useful life or lifespan of the structure

Material - Type of material (super structure) Wood, Steel etc.

Lifecycle Status — If the structure is active, removed etc.

Inspection Date — Date or year of inspection of the structure (Two years for structures).
Install Date — Year of construction of the structure

Studies — Studies recommended from MSII report for each structure

Replacement Cost — The Current Replacement Cost of the structure

Capital Improvement Cost — The improvement costs recommended from MSII report
Capital Improvement — Type of Capital improvements or rehabilitation recommended
by consultant

Asset Owner — The service area that owns the structure

Asset Maintainer — The service area that maintains the structure

3.2.2 Sidewalks

The town has the condition of the sidewalks documented from Sidewalk Plus. The town does

not have sidewalks as part of Capital budget, and it is normally treated under operations and

maintenance. The maintenance efforts for sidewalks are:

= Cracked panels are a removal and replacement, high priority if there is a trip hazard of

20mm or higher.

= Sunken panels involve mud-jacking to raise the panel, again the standard for the trip

hazard of 20mm or higher gets priority.

= Raised panels involves grinding down the edge and again the standard of 20mm or higher

gets priority.

The town inspect the sidewalks yearly, and once a deficiency is identified, the town has 30

days to act on it. The data attributes for sidewalks are as follows:

vk wnN e

Entity ID — These are unique ID generated by the GIS

Unique Asset ID — Asset ID that is part of sidewalk study

Description — Street name as location of the sidewalk

Asset Class — Sidewalks in this case

Condition — Descriptive condition scale of Very Good to Very Poor based on condition
from Sidewalk Plus

Condition Score — 1 to 5 score as per Town’s scale

Consequence of Failure — This is the 1 to 5 score on consequence of occurrence of an
event

Probability of Failure — Assetic Predictor takes condition of an asset as likelihood/
probability of failure. So, this score is replicated of Town’s Condition score

Risk Score — The product of Consequence and Probability of failure gives the risk score
used in the Assetic Predictor

10. Useful Life — The useful life or lifespan of the structure

11. Material - Type of material (super structure) Wood, Steel etc.

14



12. Lifecycle Status — If the structure is active, removed etc.

13. Inspection Date — Date or year of inspection of the sidewalk. This attribute will enable
asset management to depend on latest data on condition than relying on age-based
condition.

14. Install Date — Year of construction of the structure

15. Replacement Cost — The Current Replacement Cost of the structure

16. Asset Owner — The service area that owns the structure

17. Asset Maintainer — The service area that maintains the structure

3.2.3 Streetlights

The town has captured only the luminaires and brackets as current replacement costs for
streetlighting. The end goal of streetlighting is that it offers individuals or traffic to proceed
securely within and outside the town. Streetlighting plans never brings an appearance of
sunlight yet give adequate light to individuals to see significant articles needed for navigating
the street. Streetlighting assumes a significant part in decreasing the danger of evening
mishaps and aiding the security of structures/property. The town obtained the Honeywell
Retrofit Loan in 2016 and this is paid from the tax levy. The cost of the retrofits is offset by
savings in the hydro costs associated with the operation of the street lighting infrastructure.
The payback to Honeywell is reflected in the operations budget under streetlights. The
essential highlights of a streetlighting luminaires are:
e Street luminaires are mounted on a level plane and in this manner have fixed vertical
pointing.
e Street lighting luminaires have specific power circulations which are wanted to light long
tight even stripes on one side of the luminaire, while limiting the forces on the opposite
side of the luminaire.

The principal targets of streetlighting configuration plot are given beneath:

= |deal visual sensation for well being

= Enlightened climate for speedy movement of the vehicles

= The type of lamps that are used in streetlighting is as important as the kinds of lights
utilized in streetlighting luminaires. The commonly used in the town are Cobra HPS, LED
type Il and Ill, Dusk/Dawn lights and decorative lighting. This inventory is significant if the
town intends to pursue more grants from Federation of Canadian Municipalities (FCM) or
other agencies that can help in energy savings and reduction of GHD emissions. The
current data attributes captured for streetlighting are as follows:

Entity ID — These are unique ID generated by the GIS
Description — Street name as location of the streetlight
Asset Class — Streetlight in this case

Asset sub-type- Essential Features of streetlight luminaires

vk whh e

Condition — Descriptive condition scale of Very Good to Very Poor

15



10.
11.
12.

13.
14.
15.
16.
17.
18.

19.

Condition Score — 1 to 5 score as per Town'’s scale

Consequence of Failure — This is the 1 to 5 score on consequence of occurrence of an
event

Probability of Failure — Assetic Predictor takes condition of an asset as likelihood/
probability of failure. So, this score is replicated of Town’s Condition score

Risk Score — The product of Consequence and Probability of failure gives the risk score
used in the Assetic Predictor

Useful Life — The useful life or lifespan of the streetlight

Lifecycle Status — If the streetlight is active, removed etc.

Inspection Date — Date or year of inspection of the sidewalk. This attribute will enable
asset management to depend on latest data on condition than relying on age-based
condition.

Install Date — Year of construction of the streetlight

Replacement Cost — The current replacement cost of the streetlight

Asset Owner — The service area that owns the streetlights

Asset Maintainer — The service area that maintains the streetlight

Age — Age of the asset (This attribute is used for age-based condition)

Remaining Service life — Remaining useful life of the streetlights (This attribute is used
for age-based condition)

Age-based Condition- Condition based on age of the streetlights (This attribute is used
for age-based condition)

3.2.4 Traffic Signals

Traffic Signals are those that provide alternate vehicular or pedestrian right of way and include

traffic control signals, pedestrian signals, train approach signals and lane direction signals. The

Ontario Traffic Manual (OTM) Book 12 informs the objective of traffic signals is to convey

control messages, promote observance of law, approach of intersecting roadways and

alternate right of way for pedestrians. The following are the data attributes that we capture

for traffic signals:

Noukwbhe

Entity ID — These are unique ID generated by the GIS

Description — Location of intersection of the traffic signal

Asset Name — Description of the Traffic signals like description.

Asset Class — Traffic Signals in this case

Condition — Descriptive condition scale of Very Good to Very Poor based on age
Condition Score — 1 to 5 score as per Town’s scale

Consequence of Failure — This is the 1 to 5 score on consequence of occurrence of an
event

Probability of Failure — Assetic Predictor takes condition of an asset as likelihood/
probability of failure. So, this score is replicated of Town’s Condition score

16



10.
11.
12.

13.
14.
15.
16.
17.
18.

19.

3.2.5 Signs

Risk Score — The product of Consequence and Probability of failure gives the risk score
used in the Assetic Predictor

Useful Life — The useful life or lifespan of the traffic signal

Lifecycle Status — If the structure is active, removed etc.

Inspection Date — Date or year of inspection of the traffic signal. This attribute will
enable asset management to depend on latest data on condition than relying on age-
based condition.

Install Date — Year of installation of the traffic signal

Replacement Cost — The current replacement cost of the traffic signals

Asset Owner — The service area that owns the traffic signals

Asset Maintainer — The service area that maintains the traffic signals

Age — Age of the traffic signs (This attribute is used for age-based condition)
Remaining Service life — Remaining useful life of the traffic signals (This attribute is
used for age-based condition)

Age-based Condition- Condition based on age of the traffic signals (This attribute is
used for age-based condition)

Traffic signs provide road users information about law, warn them of dangerous conditions

and help the users to navigate their way when using the roads. They have different symbols,

colours, and shapes. They are generally broken down into regulatory, warning, directional,

wayfinding etc. but the town has currently separated them into regulatory, warning, and other

signs. Regulatory signs give a direction that must be obeyed. They are usually rectangular or

square with a white or black background and black, white, or coloured letters. Warning signs

warn of dangerous or unusual conditions ahead such as a curve, turn, dip or sideroad. They

are usually diamond-shaped and have a yellow background with black letters or symbols.

Other signs include temporary signs, wayfinding, directional that are less important in terms

of risk and consequence of failure.

No vk wNe

Entity ID — These are unique ID generated by the GIS

Description — Description of the signs (e.g., STOP, NO PARKING etc.)

Asset Name — Description of the type of signs (e.g., Regulatory, Warning, Others)
Asset Class — Signs in this case

Condition — Descriptive condition scale of Very Good to Very Poor based on age
Condition Score — 1 to 5 score as per Town’s scale

Consequence of Failure — This is the 1 to 5 score on consequence of occurrence of an
event

Probability of Failure — Assetic Predictor takes condition of an asset as likelihood/
probability of failure. So, this score is replicated of Town’s Condition score

Risk Score — The product of Consequence and Probability of failure gives the risk score
used in the Assetic Predictor

17



10.
11.
12.

13.

14.
15.
16.
17.
18.

19.

Useful Life — The useful life or lifespan of the signs

Lifecycle Status — If the structure is active, removed etc.

Inspection Date — Date or year of inspection of the Signs. This attribute will enable
asset management to depend on latest data on condition than relying on age-based
condition.

Install Date — Year of installation of the signs (1991 assumed for cases where there is
no history of installation)

Replacement Cost — The current replacement cost of the signs.

Asset Owner — The service area that owns the signs.

Asset Maintainer — The service area that maintains the signs.

Age — Age of the signs (This attribute is used for age-based condition)

Remaining Service life — Remaining useful life of the signs (This attribute is used for
age-based condition)
19. Age-based condition — condition based on age of the signs

18



4.0
4.1

LEVELS OF SERVICE
Customer Research and Expectations

The Asset Management team developed the current levels of service based on consultation
with the business units at the Town of New Tecumseth. Future revisions of the AM Plan will
incorporate customer consultation on service levels and costs of providing the service. This
will assist the Council and stakeholders in matching the level of service required, service risks
and consequences with the customer’s ability and willingness to pay for the service. The town
conducts a customer satisfaction survey on a periodic basis to assess the service levels from
the residents.

4.1.1 Understand your Customers

4.2

The Customer is defined as those who use or are impacted by activities associated with
providing the transportation services. This includes but is not limited to visitors, businesses,
local employees, regulators, residents, service users and rate payers. The customer base of
the town is broken down into Customer Groups which can vary in needs. Table 4.1.1 gives a
snapshot of stakeholders and corresponding customer groups.

Table 4.1.1: Customer Groups and Stakeholders

Stakeholder Customer Groups

Service Users Town residents and road users

Regulatory Bodies MTO, Provincial regulatory bodies

Council, Business Improvement Associations, Consultants,

External Stakeholders i , .
Contractors, Developers, Auditors, Hydro providers, Police

Environmental Groups Conservation Authorities

Strategic and Corporate Goals

This Road Structure and Right of Ways Asset Management Plan is prepared under the direction
of the Town of New Tecumseth vision, mission, goals and objectives and as per the guidelines
of the Corporate Asset Management Plan of the Town.

The town’s vision is: New Tecumseth is to knit together all the diverse communities into a
town that will maintain its small-town character, and support our rural, urban and agriculture
heritage

The town’s mission is: Town of New Tecumseth will support the community vision through
accessible leadership, partnerships, and well-managed municipal services.

Strategic goals have been set by the Town of New Tecumseth. The relevant goals and
objectives and how these are addressed in the Road Structures and Right of Ways AM Plan
are summarized in Table 4.2.
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4.3

Table 4.2: Goals and how these are addressed in this Plan

Obiective How Goal and Objectives are addressed in
) the AM Plan

Ensure the town meets
the levels of Service for
road structures and right
of way assets

Good
Governance

Community
Engagement

Engaging town residents
for feedback on levels of
service

Periodic winter and summer maintenance
activities for structures and right of way assets
like ploughing of sidewalks during winter,
inspection of signs, streetlights, and signals

Ensure compliance and safety of sidewalks for
pedestrians, good streetlighting and traffic
signals for traffic movement and pedestrians
and signs for road users

Legislative Requirements

There are many legislative requirements relating to the management of assets. Legislative

requirements that impact the delivery of services provided by road structures and elements

are outlined in Table 4.3.

Table 4.3: Legislative Requirements

Legislation ‘ Requirement

Ontario Regulation
239/02

Sets minimum maintenance standards for municipal highways

Winter Highway
Maintenance
Action Plan

The action plan in the ministry's plan to provide Ontarians with safe
highway conditions for Winter 2015/2016 and beyond.
http://www.mto.gov.on.ca/english/ontario-511/winter-highway-
maintenance-audit-response.

OPSD Standards
(Ontario Provincial
Standards for Roads
and Public Works)

Ontario Ministry of Transportation forms referenced in the Ontario
Provincial Standards are available through the MTO RAQS website at
http://www.ragsb.mto.gov.on.ca/techpubs/ops.nsf/opshomepage

Public
Transportation and
Highway Act (PTHA)

The Structures (Bridges and Culverts) are legislated to follow the
PTHA Regulation 104/97. This act also includes right of way assets.

Highway Traffic Act

The Act regulates the licensing of vehicles, classification of traffic
offenses, administration of loads, classification of vehicles and other
transport related issues. First introduced in 1923 to deal with
increasing accidents during the early years of motoring in Ontario, [1]
and replacing earlier legislation such as the Highway Travel Act, there
have been amendments due to changes to driving conditions and
new transportation trends. All the traffic signals, signs have impact
from this legislation.
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Emergenc . . . . .

gency Fully require major service areas to function during and after and
Management Act . -
2007 emergency and should have business continuity plans
Ontario  Structure | Sets the standards for detailed bridge and culvert inspections and
Inspection Manual | provides uniform approach for professional engineers and inspectors
(OSIm) to follow with regard to structure inspections.
Ministr of . . .

y . MTO has set up standards on signs, traffic signals that the town is
Transportation . .
directed as regulation to follow.

Standards

4.4 Customer Values or Service Attributes

Service levels are defined in three ways, customer values, customer levels of service and
technical levels of service. The Town of New Tecumseth formalized the framework for levels
of service as shown in the Corporate Asset Management Plan. It considers how the levels of
service align with the strategic plan.

Table 4.4.1 Demonstrates how the framework is laid out.

Table 4.4.1: Levels of Service Layout

Service Corporate | Service Customer Customer | Customer Technical Technical
Area Levels of | Attribute/ | LOS LOS LOS LOS LOS
(Asset Service Customer | Description | Target Performance | Description | Target
Hierarchy) Values

Technical LOS
Performance

The following are the Customer Values or Service attributes that is followed by the structures
and right of ways and they indicate:

Condition

right of way assets?

Compliance
maintenance standards?

Safety
structures?

How good is the service? What is the condition or quality of the structures and

Are we compliant on inspections and fixing deficiencies to meet minimum

How do we ensure safety to residents on the right of way assets and road

Table 4.4.2 provides a snapshot of link between customer values with satisfaction measures

and current feedback from customers on town’s services.
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4.5

Table 4.4.2: Customer Values

Service Objective:

Customer
Values

Compliance

Safety

Condition

Condition

Environment
sustainability

Customer Satisfaction Measure

Compliance of MTO standards,
PTHA, OTM, Town’s standards,
Highway Traffic Act etc.

Ensure the road structures are
safe and signals, signs,
streetlights, and sidewalks
enable pedestrian safety

- # of accidents

Number or % age of sidewalks,
signs, traffic that are good to very
good — from Assetic Predictor

% age of structures in good to
very good condition with BCl=

% of LED lighting

Customer Levels of Service

Bridges, Culverts,
Signs,

Sidewalks,
Streetlighting &
Traffic Signals
Bridges, Culverts,
Signs,

Sidewalks,
Streetlighting &
Traffic

Signals

Signs, Traffic
Signals, Sidewalks,
Streetlighting

Bridges and
Culverts

Streetlighting

Current & Expected
Trend Based on
Planned Budget

Compliant

Structures Compliant
Ontario
Regulation 104/97

Future

BCl = 64.7 for Bridges
BCl = 78.3 for Culverts

Future

The Customer Levels of Service as shown in Table 4.5 is reflected under each of the service

measures types (Condition, Reliability, Quality, Customer Service, Financial Sustainability).

There is a summary of the performance measure being used, the current performance, and

the expected performance based on the current budget allocation. These are measures of fact

related to the service delivery outcome (e.g. number of occasions there is bridge closures or

proportion of structures or Right of Ways by condition percentages) to provide a balance in

comparison to the customer perception that may be more subjective. The Figure 4.5

represents the description of the condition of structures in the town and its service levels at

the current state of funding.
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Table 4.5: Customer Level of Service Measures

Levels of Service:

Service

Attribute/
Customer Values

Scope

Compliance
& Safety

Condition

Quality

Quality

Environment
sustainability

Customer Levels of Service

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

safety with customer satisfaction.

Ensure the Right of ways

are in good condition

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

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

% of LED lighting

2019

Road Bridges are
designed for
trucks and
motor vehicles.

Compliant with
Ontario
Regulation
104/97

Fair

Figure 4.5

Good

MSII Report has
images of
structures and
their condition
Figure 4.5

Fair

MSII Report has
images of
structures and
their condition

Future

Road Bridges
are designed for
trucks and
motor vehicles.

Compliant with
Ontario
Regulation
104/97

Fair

Figure 4.5

Good

MSII Report has
images of
structures and
their condition
Figure 4.5

Fair

MSII Report has
images of
structures and
their condition

Future
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Figure 4.5: Customer Level of Service Measures

0 1 2 3 4 5 6 7 8 9 10

Year
Service State @0 @1 20304095

Service State: 0—New 1-Very Good 2-Good 3-Fair 4-Poor 5-Very Poor

4.6 Technical Levels of Service

Technical Levels of service apply to internal stakeholders such as staff, or senior management.
The Technical LOS (levels of service) description is a brief statement summarizing measures
related to operation and maintenance of an asset. To deliver the customer values, and impact
the achieved customer levels of service, 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. Service
and asset managers plan, implement and control technical service levels to influence the
service outcomes. Table 4.6 shows the activities expected to be provided under the current
10-year Planned Budget allocation, and the forecast activity requirements being
recommended in this AM Plan. The current technical levels of service for bridges are BCI
(Bridge Condition Index) is 64.7 and culverts is 78.3 or fair and good. The town aims to keep
the structures in a state of good repair and invest on structural and structural component
replacements like guiderails for safety, streamway improvement for waterflow under
structures, deck replacement for improving the roadway access to structures, rather than
investing on structural rehabilitations.
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MTO Rating | Bridge Condition
Scale Index (BCI)

IEXEEIER co to 100
Good 70 to 80
Fair 60 to 70
Poor 0to 60

The Town's average BCI values for all bridge and culverts has been provided below.

64.7
A |
/

Average BCl Value
Bridges

POOK

Table 4.6: Technical Levels of Service

roon

Average RC| Value

Culverts

78.3

g
4

Service . .
Attribute Technical Levels of Service 2019 u

Percentage of bridges in the town

Scope with loading or dimensional
restrictions.
Bridges in the municipality, the
Quality average bridge condition index
value.
Structural culverts in the town,
Quality the average bridge condition

index value.

The Town has load
restrictions on two

structure — 12001
and 12034.
Bridge#12033 on
9th Line is single
lane bridge
BCl=64.7
BCI=78.3

The Town has load
restrictions on two
structure — 12001
and 12034.
Bridge#12033 on
9th Line is single

lane bridge
BCl=64.7
BCl=78.3

It is important to monitor the service levels regularly as circumstances can and do change. It
is acknowledged changing circumstances such as budget, technology and customer priorities
will change over time.
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5.0 ASSET MANAGEMENT STRATEGIES

5.1 Demand Management Strategy

5.1.1 Demand Drivers

Drivers affecting demand for these assets include things such as vehicle ownership rates,
consumer preferences and expectations, technological changes, economic factors and
environmental awareness.

5.1.2 Demand Forecasts

The present position and projections for demand drivers that may impact future service
delivery and use of assets have been not been identified. These will be discussed in detail once
the Transportation Masterplan is developed by the town. Demand for new assets will be
managed through a combination of managing existing assets, upgrading of existing assets and
providing new assets to meet demand and demand management. Further opportunities will
be developed in future revisions of this Asset Management Plan.

5.1.3 Asset Programs to meet Demand

The new assets required to meet demand are normally installed or donated by the developers
or constructed by the town like installation of streetlighting, signs and sidewalks by the
developer. Acquiring new assets will commit the Public Works and Engineering services of
Town of New Tecumseth to ongoing operations, maintenance and renewal costs for the
period that the service provided from the assets is required. These future costs are identified
and considered in developing forecasts of future operations, maintenance and renewal costs
for inclusion in the long-term financial plan and DC Study.

5.1.4 Climate Change and Adaption

5.2

The impacts of climate change can have a significant impact on the assets we manage and the
services they provide. Additionally, the way in which we construct new assets should
recognize that there is opportunity to build in resilience to climate change impacts. The
potential of switching from the HPV to LED can help in fighting climate change. LED luminaires
require much less energy and maintenance than the regular HPS luminaires. LED luminaires
are long lasting and have significant impact on GHG emissions and climate change.

Maintenance Strategy

The maintenance activities on structures and right of ways at the town is discussed in detail in
the lifecycle management strategy. As we progress into asset management, the team will
discuss more on the routine maintenance activities and the frequency in the town. The Table
5.2 provides a snapshot of the maintenance activities on these assets at the town that is
significant in understanding the lifecycle of these assets and its impact on any asset acquisition
or developments in the town.
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5.3

Table 5.2: Major Maintenance Activities on Road Structures and Right of Ways

Bridge and Culvert maintenance $ 443,610
Winter Maintenance for Sidewalks $102,196
Streetlighting maintenance $ 601,666
Traffic Signals maintenance S 269,654
Sidewalk repairs $65,621

Right of way (Road shoulders, Guide rails, Parking lots) S 151,596
Tree planting, brushing and trims $ 555,561
Roadway signs and markings $46,116

Lifecycle Management Strategy

The lifecycle management plan details how the structures and right of ways in the town are
managed and operated to meet the agreed levels of service (Refer to Section 4) while
managing life cycle costs.

Acquisition —the activities to provide a higher level of service (e.g., change in streetlighting
from HPV to LED to save energy and improve road lighting) or a new service that did not
exist previously in asset registry (e.g., a new sidewalk built for pedestrians or new signs,
signal or streetlights installed)

Operation and Maintenance — the regular activities to provide services and activities
necessary to retain an asset as near as practicable to an appropriate service condition (e.g.,
Inspection of structures, maintenance of signs, streetlighting, traffic signals, guiderail
inspections, etc.)

Renewal, Replacement or Rehabilitation — the activities that return the service capability
of an asset up to that which it had originally provided (e.g., sidewalk, signs, streetlighting,
traffic signals are replaced, bridges and culverts are rehabilitated or reconstructed). The
town’s capital program focuses on bridges and culverts in their capital budget. The
rehabilitation or renewals of smaller assets like sidewalks, streetlighting, signs and traffic
signals are part of the operating budget.

Table 5.3 provides a brief snapshot of some of the road activities that fall into the different

lifecycle activities.
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Table 5.3: Lifecycle Activities

Lifecycle Activity \ Examples

Non-Infrastructure solutions =  Municipal Structure Inventory and Inspection study

= Assetic modeling — Demonstrating long range needs for
structures by integrating with 10-year Improvement plan
and Long-range Financial plan for structures

= Traffic signal inspection by Black & McDonald

= Sidewalk inspections

= Reflectivity for signs

Maintenance = Preventative Maintenance and inspections of signs, traffic
signals, streetlighting, guiderails etc.

= Routine maintenance activities for all bridges and culverts

=  Winter control activities for sidewalks

= Activities associated with maintaining the structures in a
state of good repair like deck repairs for structures, coating
on railings etc.

Acquisition/Rehabilitation = Bridge, culvert and sidewalk rehabilitation or renewals
activities = Reconstruction of sidewalks, bridges, and culverts
Replacement activities = Replacement of signs, streetlight luminaires, traffic signals
Disposal activities = Disposal of luminaires, road signs due to wear and tear
Expansion activities = Upgrade of luminaire from sodium lamps to LED

= |nstallation of sidewalks or conversion of pathways to
concrete sidewalks etc.

5.3.1 Background Data
Physical parameters

The town has lack of historical information on roads built in the 60s to 90s. There have been
substantial changes in the road network and road elements on the road network in that
period. In 1991 communities (Tottenham, Beeton and Alliston) were amalgamated into the
town and Council for the Town of New Tecumseth came into being. Any subsequent
constructions are generally due to growth as most of the new roads and road elements that
came from new developments.

Asset capacity and performance

Assets are generally provided to meet design standards where these are available. The MSII
study provides a detail of all known deficiencies and treatments for bridges and culverts like
capital improvements for structures, deck rehabilitation, coating improvements, safety
improvements, waterway improvements, rehabilitation of bridges and culverts.

The deficiencies in service performance are known are detailed in Table 5.3.1.1
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Table 5.3.1.1: Known Service Performance Deficiencies

Service Deficiency

New Tecumseth Compliance and safety of road structures due to poor condition of the

Municipality deck, substructure, waterway under the structure and minor
deficiencies like rusting etc. The MSII study report looks at the overall
condition and service delivery of these structures and assigns rating for
the structures.

New Tecumseth Service delivery interruption due to flooding under the culverts and

Municipality bridges. The MSII study has 7 culverts and 1 bridge as part of 2020 flood
assessment study requiring either rehabilitation, replacement, or
additional maintenance to protect it from floods. Flooding can lead to
road closures and thus affecting service delivery.

New Tecumseth Compliance and safety or right of way assets through inspections of
Municipality signs, signals, streetlights, and sidewalks will ensure the town meets
MTO standards and other legislative requirements around traffic.

Asset condition

Condition is currently monitored by the town as in the Table 5.1.3.2

Table 5.1.3.2: Condition Source

_ Current Condition Assessment or Inspection

Bridges and Culverts MSII Study by GHD on structural condition and ratings
Sidewalks Sidewalk Plus study by consultant and ratings
Streetlighting Age based

Traffic Signals Black and McDonald Inspection report in 2018

Signs Age based

Condition is measured using a 1 — 5 grading system as detailed in Table 5.1.4. It is important
that consistent condition grades be used in reporting various assets across the town. This
supports effective communication. At the detailed level assets may be measured utilizing
different condition scales, however, for reporting in the AM plan they are all translated to the
1 -5 grading scale.
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Table 5.1.4: Simple Condition Grading Model

Condition Description of Condition
Grading

1 Very Good: Typically, new or recently rehabilitated. A few elements show
general signs of deterioration that require attention

2 Good: Some elements show general signs of deterioration that require
attention. A few elements exhibit significant deficiencies

3 Fair: Shows general signs of deterioration and requires attention. Some
elements exhibit significant deficiencies

4 Poor: Mostly below standard, with many elements approaching end of
service life. A large portion of the system exhibits significant deterioration.

5 Very Poor: Unacceptable condition with widespread signs of advanced
deterioration. Many components exhibit signs of imminent failure, which
is affecting service.

5.3.2 Operations and Maintenance Plan

Operations and Maintenance includes all actions necessary for retaining the road structures
and right of way assets in a state of good repair and meet an appropriate service condition
including regular inspections and ongoing maintenance work necessary to keep assets
operating. Examples of typical maintenance activities maintenance of sidewalks during all
through the year, ensuring traffic signals and signs are inspected to meet the MTO standards
and ensuring adequate lighting of roads.

The trend in Operations and maintenance budgets for this class of assets are shown in Table
5.3.2.1.

Table 5.3.2.1 Operations & Maintenance Budget Trends

2017 $1,657,394
2018 $1,673,652
2019 $1,707,302
2020 $2,185,803

The Operations & Maintenance(O&M) budget is approximately $1.80 Million annually and the
levels are adequate to meet projected service levels, which are equal to current service levels.
The table 5.3.2.2 Operations & Maintenance 4-year history of the O&M costs for road
structures and right of ways. The road structures, streetlight and traffic signals make up the
major operating and maintenance costs while other assets like sidewalks and signs have
smaller costs for their operations and maintenance. It is assumed that the O&M budget is kept
the same but will grow each year due to inflation and general increase in cost of materials and
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labor. The O&M costs will also increase with the addition of new roads from subdivisions due
to growth. Where the O&M budget allocations are such that they will result in a lesser level
of service, the service consequences and service risks have been identified and are highlighted
in this AM Plan and service risks considered in the Infrastructure Risk Management Plan.
Reactive maintenance is carried out in accordance with response levels of service.

Table 5.3.2.2: Operations & Maintenance Actual Trends

Asset 08& M Activities 2017 2018 2019 2020 Total Average
Bridges & Culverts |Bridges & Culverts 338,081 337,560 387,281 443,610| 1,506,532 376,633
338,081 337,560 387,281 443,610 1,506,532 376,633
Gravel Pit 7th Line Gravel Pit Rehabilitation 513 3,205 3,718 1,859
513 3,205 0 0 1,859
Right of ways County Mulch Program 2,038 986 0 0 3,023 756
Right of ways Grass Mowing & Weed spraying 26,479 29,356 29,863 69,425 155,123 38,781
Right of ways Guiderails 5,623 14,971 26,763 40,277 87,635 21,909
Right of ways Parking lots 43,108 36,680 41,264 41,893 162,945 40,736
Right of ways Roadway Signs & Markings 107,900 123,353 123,205 46,116 400,573 100,143
185,147 205,344 221,096 197,712 i 202,325
Sidewalks Sidewalk Repairs 170,775|  177,107| 135/446| 184,265 667,594 166,899
Sidewalks Sidewalk Winter control 65,240 108,505 115,453 54,575 343,772 85,943
236,015| 285612| 250,899 238,840 252,842
Streetlighting Streetlighting 543,552|  534,686| 559,560/ 642,430 2,280,228 570,057
543,552 534,686 559,560 642,430 570,057
Traffic Signals Traffic Signals and Railway crossings 354,085 307,246 288,465 361,340 1,311,136 i 327,784
354,085 307,246 288,465 361,340 327,784
Trees Tree Brushing, Trims 188,365 196,480  227,655| 493,561 1,106,061 276,515
Trees Tree Planting Program 22,296 14,150 59,015 62,000 157,461 39,365
210,660 210,630| 286,670| 555,561 315,880
1,868,054 1,884,282 1,993,972| 2,439,493 2,047,380

Summary of Forecast Operations and Maintenance Costs

The forecast of operations and maintenance costs are expected to vary in relation to the total
value of the asset stock. The addition of assets like expansion of bridges and culverts or
acquisition of new subdivision will increase the signs, signals, and streetlights for the town. In
such an event, the future operations and maintenance costs are forecast to increase. If assets
are disposed of the forecast operation and maintenance costs are expected to decrease. The
town will see an increase in O&M costs as the town assumes roads and road allowances each
year and general trend in inflation.

5.3.3 Rehabilitation or Renewal of Bridges and Culverts

Renewal or rehabilitation is major capital work which does not significantly alter the original
service provided by the asset, but restores, rehabilitates, replaces, or renews an existing asset
to its original service potential. The replacement or renewal values are determined based on
“like for like” values. Work over and above restoring the structure is to bring it back to its
original service potential.

The bridges and culverts requiring renewal are identified in the MSII study. The treatments or
improvements are broken down as follows:
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e Bridge Capital Improvements- New bridge installation, replacing bridge with culvert,
removing an existing bridge, replacing the bridge to a new location or same location,
twin existing bridge and other construction related work like traffic control,
approaches, utility relocation, right of way costs, detours, environmental costs etc.

e Bridge Rehabilitation — Rehabilitation of superstructure and sub structure, retaining
walls, railing improvement or replacement, deck rehabilitation improvements, surface
rehabilitation and complete deck replacement, concrete repairs, safety curbs and
sidewalks rehabilitation and other work defined in the MSII study.

e Bridge Coating improvements— This improvement includes coating steel railings and
coating structural steel improvements in a bridge

e Bridge Stream/Waterway Improvements- This improvement is related to waterways
below the bridge and includes channel improvements, channel realignments,
embankment improvements and scour protection improvements.

e Bridge Safety Improvements- This improvement is related to the guiderails in the
bridge like installation of approach guiderail or install approach safety shape barrier
on the bridge.

e Culvert Capital Improvements- The capital improvement for culverts includes removal
of existing culvert, replace the culvert in same location, and construction related work
like detours, approaches, traffic control, ROW costs, utility relocation, unwatering,
mobilization, and work platforms etc.

e Culvert Rehabilitation- The capital improvement for culvert rehabilitation includes
rehabilitating or replacing retaining walls, rehabilitating superstructure and sub
structure, rehabilitating inlet/outlet treatment, rehabilitating the culvert floor/invert
and other construction related work like detours, traffic control, approaches etc.

e Culvert Stream/Waterway improvements — This improvement includes scour
protection, channel realignment, channel improvements and embankment
improvements around culverts.

e Culvert Safety improvements — The installation of guiderails around culverts is part of
this improvement.

The MSII study has a 10-year improvement plan that has been recorded at face value until
engineering and asset management can review the condition and replacement of these
structures. The plan as suggested in the study is for the next 10 years (2021 to 2031) for the
bridges model in Assetic Predictor tool to help in prioritization of bridges and between
different services. The typical useful lives of structures for projected asset renewal forecasts
is 50 years as per the TCA policy.

5.3.4 Renewal/Replacement of Streetlights, Signs and Traffic Signals

The Town is currently replacing right of way assets and components of these assets as part of
its operational and maintenance budget. The traffic signals are inspected by Black & McDonald
on bi-annual basis. Sidewalks Plus does the sidewalks inspection on annual basis and
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streetlights are deficiency alerts to the Town from residents. When the town gets the call from
the residents, staff goes out to confirm the deficiency and location. The staff also provides a
street light patrol of all the towns streetlights once every 6 to 8 weeks. Maintenance standards
for inspection of Sign “retro-reflectivity” is required once per calendar year and not more than
16 months between actual inspections. The town is planning to commence this program in
2021.

Renewal ranking criteria

Asset renewal is typically undertaken to either:

= Ensure the reliability of the existing infrastructure to deliver the service it was constructed
to facilitate (e.g., rehabilitation of the bridge and culverts or major capital improvement
on the bridge and culverts)

= To ensure the infrastructure is of sufficient quality to meet the service requirements (e.g.,
Bi-annual inspection of structural condition of bridges and culverts as specified by MTO,
minor improvements like deck rehabilitation, coating improvements and waterway
improvements under bridges and culverts)

m Inspection of traffic signals, streetlights, and signs by consultant like visibility, reflectivity
and other standards specified by MTO.

t is possible to prioritise renewals by identifying assets or asset groups that:

= Have a high consequence of failure or likelihood of failure due to poor condition.
= Have high use and subsequent impact on users would be significant.
= Have higher than expected operational or maintenance costs, and

= Due to change in technology or reasons like energy savings and reduction of GHG
emissions

5.3.5 Summary of future renewal costs

Forecast renewal costs are projected to increase over time if the asset stock increases. This is
specific to the bridges and culverts as the capital program is focussed on road structures. The
forecast costs associated with renewals are shown relative to the proposed renewal budget
in Table 5.3.5.1. The 10-year improvement plan in the MSIlI Study indicates a capital
investment of $ 3.29 M annually for bridges and culverts in the town. The appendices in the
MSII Study provides information on capital improvements and timelines. The table 5.3.5.1
indicates a 10-year total investment of $32.29 million in 10 years for both bridges and culverts.
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Table 5.3.5.1: 10 Year Renewal Forecast based on Capital Improvements for Bridges and Culverts
BRIDGES AND CULVERTS - 10 YEAR PLAN
Bridges Structure # 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
Bridge Rehabilitation $ 4,120,400 | $ - |'$ 2108,000|$ 3,200,000 | $ $ $ $ 1,113,000 | $ 398,000 | $ 501,000 | $11,440,400
13th Line, Lot 21, Conc XII/XII 12009 $ 398,000
Bailey Creek Bridge 12064 $ 1,020,000
Beattie Bridge 12065 $ 4,120,400
Boyne River Pedestrian Walkway 11011 $ 1,088,000
McCarron Bridge, Lot 7, Conc IX 12029 $ 3,200,000
9th Line, Lot 16, Conc VIII/IX 12024 $ 501,000
Strangways Bridge, Lot 10/11, Conc IX 12032 $ 1,113,000
Replace Bridge S $ 9,436,000 | $ 898,000 |$ 338,000|$ 3,850,000 |$ 5,437,000 | S S $ $19,959,000
14th Line, Lot 9, Conc XIII/XIV 12001 $ 3,850,000
12th Line, Lot 11, Conc XI/XII 12004 $ 4,836,000
Cunninghan Bridge 11001 $ 4,600,000
Pedestrian Bridge - Tottenham 12076 $ 338,000
11th Line, Lot 19, Conc X/XI 12013 0 0 0 0 0 0 0
9th Line, Lot 9, Conc VIII/IX 12033 5,437,000
5th Line, Lot 21, Conc IVIV 12020 $ - $ 898,000
Structural Studies S 20,000 | $ L $ $ 20,000 | $ $  35000($ 20,000 |$ 35,000 | $ $ 130,000
9th Line, Lot 6, Conc VIII/IX 12034 20,000
5th Line, Lot 21, Conc VIV 12020 20,000
12th Line, Lot 11, Conc XI/XII 12004 35,000
13th Line, Lot 21, Conc XII/XII 12009 35,000
Nottawasaga River Bridge 12001 20,000
Culvert Rehabilitation $ $ 22,000 | $ 189,000 | $ 207,000 | $ 146,000 | $ 15,000 | $ 141,000 | $ 22,000 | $ 8,000 | $ 8,000 | $ 758,000
17th Sideroad, Lot 17/18, Conc | 12051 $ 22,000
3rd Line, Lot 4, Conc II/1lI 12042 $ 35,000
7th Line, Lot 22, Conc VI/VII 12017 $ 141,000
Boyne Street High Flow Relief Culvert 12069 $ 8,000
Church Street South 11008 $ 77,000
Eight Avenue 11007 $ 15,000
English Drive 12053 $ 77,000
Industrial Parkway / Spring Creek 11009 $ 8,000
Lilly Street East 12052-1-2 $ 146,000
Mill Street West 12041 $ 22,000
Spring Creek Culvert 12075 $ 207,000
Tecumseth Heights Drive 12040
Grand Total 4,140,400 9,458,000 2,297,000 4,305,000 504,000 3,865,000 | 5,613,000 1,155,000 441,000 509,000 | 32,287,400




5.3.6 Acquisition Plan

Acquisition reflects new assets that typically are added to the road network by assumption of
subdivision. These may result from growth, demand, social or environmental needs. Road
right of way assets are normally acquired through developments and donated to the town
during growth. New structures are built or rehabilitated or removed as defined in the MSII
study.

5.3.7 Disposal Plan

Disposal includes any activity associated with the disposal of a decommissioned or abandoned
asset including recycling, sale, demolition, or relocation. Any costs or revenue gained from
asset disposals is reflected in the year-end financial statements. The town has no disposal plan
on these assets. Assets like signs are replaced when the signs do not meet the MTO standards
or deteriorated beyond state of good repair. Some assets like streetlights are alerted by
residents and are replaced by the staff.

5.3.8 Summary of Asset Lifecycle Costs

The financial projections of lifecycle costs for road structures (bridges and culverts) and right
of ways (streetlights, sidewalks, signs and traffic signals) from this asset plan are shown in
Table 5.3.8 and Figure 5.3.8. These projections include forecast costs for operation &
maintenance and renewal. The bars in the graphs represent the forecast costs needed to meet
the life cycle associated with the service provision. The proposed budget came from the Long
Range Financial Plan of the town which will be capital. This indicates the estimate of available
funding for this asset category. The gap between the forecast work and the proposed budget
is the basis of the discussion on achieving balance between costs, levels of service and risk to
achieve the best value outcome. The town has a 10-year improvement plan on structure
improvements from the MSII study.

The Operating and maintenance budget for road structures and right of ways is 1.80 million
per year or 18 million for a period of 10 years. The O&M costs is allocated based on previous
4 year operating and maintenance costs for these assets. The operating and maintenance
expenses include all maintenance activities like inspections, preventive maintenance on
bridges, culverts, traffic signals, streetlights, signs, guiderails etc. The Operating and
Maintenance costs will gradually increase with the increase in new subdivisions assumed by
the town. The total lifecycle cost is $50.34 million which is just over $5 million annually. All
figure values are shown in current day dollars.



5.4

Figure 5.3.8: Lifecycle Costs

Lifecycle Costs for Road structures and Right of Ways
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Table 5.3.8: Lifecycle Costs

Lifecycle Costs for Road Structures and Right of Ways
Capital Budget
from LRFP & O&M |Renewals for Renewals for Operations & Maintenance
Year Budget Bridges Culverts ( Structures & ROWs) Total Lifecycle Cost
2021 3,306,038 $4,140,400 %0 1,806,038 $5,946,438
2022 3,306,038 $9,436,000 $22,000 1,306,038 $11,264,038
2023 3,306,038 $2,108,000 $189,000 1,806,038 $4,103,038
2024 3,306,038 $4,098,000 $207,000 1,806,038 $6,111,038
2025 3,306,038 $358,000 $146,000 1,806,038] $2,310,038
2026 3,306,038 $3,850,000 $15,000 1,806,038[ $5,671,038
2027 3,306,038 $5,472,000 $141,000 1,806,038] $7,419,038
2028 3,306,038 $1,133,000 $22,000 1,806,038( $2,961,038
2029 3,306,038 $433,000 $8,000 1,806,038] $2,247,038
2030 3,306,038 $501,000 $8,000 1,806,038 f $2,315,038
Total $33,060,380 $31,529,400 $758,000 $18,060,376 $50,347,776

Risk Management Strategy

The purpose of infrastructure risk management is to document the findings and
recommendations resulting from the periodic identification, assessment and treatment of
risks associated with providing services from infrastructure, using the fundamentals of
International Standard ISO 31000:2018 Risk management — Principles and guidelines. Risk
Management is defined in ISO 31000:2018 as: ‘coordinated activities to direct and control with
regard to risk’..

An assessment of risks associated with service delivery will identify risks that will result in loss
or reduction in service, personal injury, environmental impacts, a ‘financial shock’,

11S0 31000:2009, p 2
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reputational impacts, or other consequences. The risk assessment process identifies credible
risks, the likelihood of the risk event occurring, and the consequences should the event occur.
The risk assessment should also include the development of a risk rating, evaluation of the
risks and development of a risk treatment plan for those risks that are deemed to be non-
acceptable.

5.4.1 Critical Assets

Critical assets are defined as those which have a high consequence of failure causing
significant loss or reduction of service. Critical assets have been identified as road structures
that are high in value with significant consequence of failure while right of way assets like
streetlights, signs, traffic signals are not considered critical as their consequence of failure has
limited impact on service delivery. The critical assets are summarized in Table 5.4.1. The bridge
and culvert failures are generally structural deterioration like super structure, sub structure,
deck and any deterioration on railings and guiderails around the structure. Failure modes for
streetlights and traffic signals will include physical failure, failure of components in the main
asset, collapse or essential service interruption. The deterioration of signs due to accidents,
poor retro reflectivity of signs and vandalism can result in service delivery. The deterioration
of sidewalks due to deficiencies like cracked, sunken or raised panels on the sidewalks can be
trip hazards for pedestrians as well as fleet used by staff during winter maintenance. By
identifying critical assets and failure modes an organization can ensure that investigative
activities, condition inspection programs, maintenance and capital expenditure plans are
targeted at the critical assets.

Table 5.4.1 Critical Assets

Critical Asset(s) | Failure Mode m

Bridges and Poor condition of super structure and sub Service delivery

Culverts structure

Streetlights, Failure rate of components like Service delivery

Traffic Signals luminaires, signalling devices etc.

Signs Deterioration of signs, poor reflectivity of  Service delivery
signs

Sidewalks Deficiencies like sunken, raised and Service delivery

cracked on sidewalks

5.4.2 Risk Assessment

The risk management process used is shown in Figure 5.4.2 below. It is an analysis and
problem-solving technique designed to provide a logical process for the selection of treatment
plans and management actions to protect the community against unacceptable risks. The
process is based on the fundamentals of International Standard ISO 31000:2018.
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Figure 5.4.2 Risk Management Process
Source: ISO 31000:2018

The risk assessment process identifies credible risks, the likelihood of the risk event occurring,
the consequences should the event occur, development of a risk rating, evaluation of the risk
and development of a risk treatment plan for non-acceptable risks. An assessment of risks
associated with service delivery will identify risks that will result in loss or reduction in service,
personal injury, environmental impacts, a ‘financial shock’, reputational impacts, or other
consequences. The town’s Asset Management Risk strategy provides a detailed description
on consequence and risk scores followed in the Assetic Predictor program of the town. The
likelihood of failure is based on the condition of the structures and road elements while there
a consequence matrix helps in coming with the risk scores for the road structures and road
elements. Figure 5.4.2.1 is the risk matrix for the town.

Figure 5.4.2.1 Risk Matrix for the Town of New Tecumseth

® ® C
Consequence
1 2 3 4 5

°
8 1 1 2 3 4 5
% 2 2 4 6 8 10
= 3 8 6 9 12

4 4 8 12

5 5 10

Risk Levels: * Risk is Severe for any thing 20 and above
» Risk is High for any thing 15 and below 20
» Risk is Medium High for anything above 8 but below 15

* Risk is Medium Low for anything 4 and above but 8 and below
* Risk is Low for anything below 4

Critical risks are those assessed with ‘Very High’ (requiring immediate corrective action) and
‘High’ (requiring corrective action) risk ratings identified in the Infrastructure Risk
Management Plan. The critical assets are bridges and culverts as they help the town for
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movement of traffic and people. The sidewalks, streetlights and traffic signals are in a
moderate risk category because any deficiencies or failure of the assets will have moderate
impact on traffic movement. The signs are assigned at lower risks. The residual risk and
treatment costs of implementing the selected treatment plan is shown in Table 5.4.2.2. Itis
essential that these critical risks and costs are reported to management and the town’s
Council.

Table 5.4.2.2 Residual Risk and Treatment Costs for Roads Structures and Right of Ways

Service or Asset What can Happen Risk Rating | Risk Treatment | Residual
at Risk Risk *
Bridges and Flooding High Improve Low
Culverts Drainage on
roads
Sidewalks Sidewalk deficiencies Moderate  Annual Low
Inspection
Streetlighting Failure of luminaires = Moderate Inspections and Low
road patrol
Traffic Signals Failure of signaling Moderate Inspections and Low
system and road patrol
components
Signs Deterioration of signs Low Inspections and Low
and reflectivity road patrol

Note * The residual risk is the risk remaining after the selected risk treatment plan is
implemented.

5.4.3 Service and Risk Trade-Offs

The decisions made in adopting this asset management plan are based on the objective to
achieve the optimum benefits from the available resources.

e Balancing needs vs Demand — Balancing needs against competing demands from
critical services like Roads, Water, Wastewater and Stormwater needs with structural
improvements.

Service trade-off

If there is forecast work (operations, maintenance, renewal, acquisition or disposal) that
cannot be undertaken due to available resources, then this will result in service consequences
for users. These service consequences include:
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= |mpact on Service delivery
= Legal and liability issues

m  Compliance issues

5.4.4 Risk trade-off

5.5

5.6

The operations and maintenance activities and capital projects that cannot be undertaken
may sustain or create risk consequences. These risk consequences include:

= Potential liabilities and rising insurance claims from residents and motorists
= Road safety and traffic complaints
Asset Disposal Strategy

Disposal activities focus on decommissioning or disposing of an asset once it meets the end of
its useful life. For example, in this plan, the structure # 12063 has been removed and hence
has been taken out from the 2020 MSII list. It has been removed and replaced by a pedestrian
bridge. Likewise, assets like signs, luminaires and brackets in streetlights and signals are
frequently replaced due to resident complaints or due to change in technology for energy
efficiencies etc. The work order system in the town has a template that will track any of the
disposal of the road elements. There is no strategy on recycling of these assets.

The factors to consider when decommissioning or disposing of these assets are as follows:

e |s the asset no longer required for the delivery of services? E.g., Vandalism on signs,
accidents and damage to the signs, streetlights etc., trip hazards on sidewalks etc.

e Has the asset become uneconomical to maintain or operate?

e |s the asset technologically outdated and requires replacement with new technology?
E.g., LED lighting replacing the sodium lamps etc.

o Does the asset still support the service objective due to change in type of service being
delivered or delivery method?

e |sthe asset no longer suitable for service delivery or has a negative impact on service
delivery in the community or environment?

Asset Information Strategy

Asset information is gathered to assist with analysing good asset strategies. The various
attributes identified in S.3.2.2 is required to support our AM tool Assetic. Future models will
move from aged-based condition strategies to asset inspections which will better estimate the
timing of maintenance and replacement programs.
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6.0 FINANCIAL STRATEGY

This section contains the financial requirements resulting from the information presented in
the previous sections of this Asset Management Plan. The financial projections will be
improved as the discussion on desired levels of service and asset performance matures.

6.1 Financial Statements and Projections
6.1.1 Asset valuations

The historical costs of the road structures and right of way assets as identified in the 2020
financial statement and FIR (Schedule 51) of the Town are identified in table 6.1.1. For
purposes of asset management, we value our assets and replacement costs to better reflect
the current dollar value of asset management treatments. The current replacement cost for
the structures (bridges and culverts) and right of ways (streetlights, sidewalks, traffic signals,
signs etc.) are $ 139,779,852.

Historical Cost $ 24,937,107
Accumulated Depreciable Amount S 9,851,536
Net Book Value/ Written Down Value $ 15,085,571
Depreciation S 906,766
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Table 6.1.1 Town of New Tecumseth 2020 FIR Schedule 51
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6.1.2 Sustainability of service delivery

The town opted for Medium term forecast costs/proposed budget (over ten (10) years of the
planning period as the indicator for capturing sustainability over 10-year planning period.

Medium term — 10-year financial planning period

This Road Structure and Right of Way Asset Management Plan identifies the forecast
operations, maintenance and renewal costs required to provide an agreed level of service to
the community over a 10 year period. This provides input into 10 year financial and funding
plans aimed at providing the required services in a sustainable manner. This forecast work can
be compared to the proposed budget over the 10 year period to identify any funding shortfall.
The Table 6.1.2 shows the 10-year lifecycle cost of structures and right of way assets broken
down by renewal and replacement costs as well as operating and maintenance costs for these
assets. The forecast operations and maintenance is $18 Million and renewal and replacement
costs over the 10 year planning period is $31.5 Million which is $3.15 Million on average per
year. The total lifecycle costs for the road structures and right of way assets $50.34 Million.
The rehabilitation or replacement of bridges and culverts is done by Engineering who are
responsible for capital works. The rehabs and replacement for bridges and culverts are based
on prioritization of structures in the MSII study and council approval. There is no defined
budget set aside annually for structure replacements. The MSII does not provide a suggested
annual investment for structures, nor has Engineering defined an annual investment for these
assets. Historically Engineering simply budgeted from year to year whatever amount the
structure project value noted in the MSII. The O&M budget for structures and right of ways
which is 1.8 Million annually. Based on an assumption, an allocation for bridges at $1.5 Million
in the engineering budget, there is a 10-year annual investment of $33 Million for these assets.
This indicates that 66% of the forecast costs needed to provide the services documented in
this Asset Management Plan are accommodated in the proposed budget. This excludes
acquired assets or any assets that has been acquired due to growth. The funding gap for this
road structures and right of ways is $17.4 Million which is dependent on an annual investment
of $5 Million ($3.2 Million Capital and $1.8 Million Operating and Maintenance).



6.2

6.3

6.4

Table 6.1.2 Lifecycle Cost and Infrastructure Gap for Road Structures and Right of Ways

Lifecycle Costs and Infrastrucutre Gap for Road
Structures and Right of Ways

M Budget
M Total Lifecycle Cost

$33,060,380 “ Infrastructure Gap

$50,347,776 $17,287,397

Funding Strategy

The proposed funding for assets is outlined in the Long-Term Financial plan and maintenance
in the operating budget. The financial strategy of the town determines how funding will be
provided, whereas the Roads Structures and Right of Way Asset Management Plan
communicates how and when this will be spent, along with the service and risk consequences
of various service alternatives. The town had always put in bridges and structures as part of
Capital budget proposed by the Engineering department by the town based on the MSlII study.
The other right of way assets were part of the operating and maintenance budget including
inspections and replacement. The funding of these assets is supported by taxes and grants. As
there is funding gap in this service area and the requirement of having these assets in state of
good repair, it is important to allocate sufficient funds to this service area.

Valuation Forecasts

Asset values are forecast to increase as growth assets are added to service. Growth assets will
generally add to the operations and maintenance needs in the longer term. These assets will
also require additional costs due to future renewals. Any growth assets will also add to future
depreciation forecasts. The town foresees a huge hike in operating and maintenance costs in
the following years due to growth. The Development Charges (DC) Study will help the town to
identify the extent of growth in the town and the operational impact on road services.

Key Assumptions Made in Financial Forecasts

In compiling this Asset Management Plan, it was necessary to make some assumptions. This
section details the key assumptions made in the development of this AM plan and should
provide readers with an understanding of the level of confidence in the data behind the
financial forecasts.

45



6.5

Key assumptions made in this Asset Management Plan are:

m  Unit Costs are benchmark costs that may subject to vary.

= Growth in the town may fluctuate due to economy

m  The replacement value of assets like streetlighting was primarily focused on luminaires

and brackets. A significant increase in replacement cost if poles are included in the

replacement value.

= The replacement value for assets like signs and traffic signals were more like for like

replacement but has excluded installation costs.

Forecast Reliability and Confidence

The forecast costs, proposed budgets, and valuation projections in this AM Plan are based on

the best available data. For effective asset and financial management, it is critical that the

information is current and accurate. Data confidence is classified on a A - E level scale? in

accordance with Table 6.5.1.

Table 6.5.1: Data Confidence Grading System

ol Description
Grade P

A. Highly
reliable
B. Reliable

C. Uncertain

D. Very
Uncertain

E. Unknown

Data based on sound records, procedures, investigations and analysis,
documented properly and agreed as the best method of assessment.
Dataset is complete and estimated to be accurate + 2%

Data based on sound records, procedures, investigations and analysis,
documented properly but has minor shortcomings, for example some of
the data is old, some documentation is missing and/or reliance is placed
on unconfirmed reports or some extrapolation. Dataset is complete and
estimated to be accurate £ 10%

Data based on sound records, procedures, investigations and analysis
which is incomplete or unsupported, or extrapolated from a limited sample
for which grade A or B data are available. Dataset is substantially complete
but up to 50% is extrapolated data and accuracy estimated + 25%

Data is based on unconfirmed verbal reports and/or cursory inspections
and analysis. Dataset may not be fully complete, and most data is
estimated or extrapolated. Accuracy + 40%

None or very little data held.

2 |PWEA, 2015, IIMM, Table 2.4.6, p 2| 71.
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The estimated confidence level for and reliability of data used in this AM Plan is considered to
be B (Reliable).

The estimated confidence level for and reliability of data used in this AM Plan is shown in Table
6.5.2.

Table 6.5.2: Data Confidence Assessment for Data used in AM Plan

Confidence
Comment
Assessment

Demand drivers Reliable 60% Confidence as they are based on
Official Plan

Growth projections Reliable 60% Confidence as they are based on
Official Plan

Operation and Maintenance Highly Reliable 80% Confidence as it is based on 4-year

forecast average

Renewal forecast 75% Confidence as it is based on 2018

Highly Reliable MSII Study and 10-Year Imp. Plan

Asset useful lives Highly Reliable 75% Confidence as it is based on
Tangible Capital Asset from Finance and
MSII study

Condition modelling Highly Reliable 80% Confidence as it is based on

Structural Condition Indices in MSII
study, Rating in Sidewalk Plus data and
Inspection program for traffic signals
from Black and McDonald Inspection
report. Signs and Streetlights are age
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7.0 PLAN IMPROVEMENT AND MONITORING
7.1 Status of Asset Management Practices?
7.1.1 Accounting and financial data sources

This Asset Management Plan utilizes accounting and financial data. The source of the data is
from the previous four (4) year operating and maintenance budget and actuals as well as the
Tangible Capital Asset data in FIRs and Long Range Financial Plan of the town. The 10-year
improvement plan for road structures is from the 2020 MSII Study for bridges and culverts.

Asset management data sources

This Asset Management Plan also utilizes asset management data. The source of the data is
from the 2020 Municipal Structural Inventory and Inspection study, Sidewalk Plus data,
Inspection report from Black and McDonald for traffic signals of the town.

Action Plan

It is important that the town recognize areas of their Asset Management Plan and planning
process that require future improvements to ensure effective asset management and
informed decision making. The action plan generated from this Asset Management Plan is
shown in Table 7.2.

Table 7.2: Improvement Plan

el e

Review rehabilitation Asset Management Resources like 8 Months
structures and timelines W|th and Engineering data, lifespan,
Engineering for prioritization Install year

2 Data collection update on road Asset Management AM Staff 6 Months
structures and right of ways done in and Public Works
2018-2020

3 Assetic  Modelling for Road Asset Management Engineering, 4 Months
structures and right of ways in Public Works
Assetic Predictor and Asset

Management

4 Cross functional Team to review Asset Management, None 6 Months
consequences of failure and risk Public Works staff
for the assets and Director of

Public Works
5 Review of Maintenance tasks for all Asset Management AM Staff 1 Year

road structures and right of ways and Public Works

31S0 55000 Refers to this the Asset Management System
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7.2

7.3

6 Targeted Service Level for road Asset Management AM Staff 2 Years
structures and right of ways and Public Works

Monitoring and Review Procedures

This Asset Management Plan will be reviewed during the annual budget planning process and
revised to show any material changes in service levels, risks, forecast costs and proposed
budgets as a result of budget decisions. The Asset Management Plan will be reviewed and
updated annually to ensure it represents the current service level, asset values, forecast
operations, maintenance, renewals, upgrade/new and asset disposal costs and proposed
budgets. These forecast costs and proposed budget are incorporated into the Long-Term
Financial Plan or will be incorporated into the Long-Term Financial Plan once completed. The
AM Plan has a maximum life of four (4) years and is due for complete revision and updating
within 2025 of each Council election.

Performance Measures

The effectiveness of this Asset Management Plan can be measured in the following ways:

= The degree to which the required forecast costs identified in this Asset Management Plan
are incorporated into the long-term financial plan. (e.g., operating and maintenance costs
for assets incorporated in the Long-Term Financial Plan will enable to see the impact of
growth on finances of the town)

m  The degree to which the 1-5-year detailed works programs, budgets, business plans and
corporate structures consider the ‘global’ works program trends provided by the Asset
Management Plan. (e.g., If the plan is to go by the 10-year improvement in the MSII study,
then there should be a proper business plan, budgets and sufficient funding available to
meet the requirements and prioritization)

m  The degree to which the existing and projected service levels and service consequences,
risks and residual risks are incorporated into the Strategic Plan and associated plans. (e.g.,
Understanding the risks and service consequences of prioritizing or not prioritizing an
asset will help the business groups to know which of the following bridges, culverts, signs
or streetlights have to be prioritized during budget.)
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8.0 APPENDIX A — LEVELS OF SERVICE
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9.0 APPENDIX B — BRIDGES LOAD LIMIT BYLAWS

5.1 Load Limit Bylaws

L3 postings govern single unit vehicles; L2 postings govern two-unit vehicles; and L1 postings govern vehicle trains.
Section 13 of Bill 92 amends Section 123 of the Highway Traffic Act dealing with the load limit by-laws. Municipalities
retain the authority to pass load limit by-laws. Two engineer's stamps for all load limit by-law recommendations,
including load posting and duration, generally 2 years, are required. Load posting assessments are currently being
carried out during the annual bridge inspection updates. Load limit recommendations are summarized in Table 7

Table 7 Load Limit Recommendations

Load Limit Recommendations

Location Existing Load Limit Recommended Load Limit
L3 L2 L1 L3 L2 L1

14th Line, Lot 9, Conc XIII/XIV, 14th Line, 15 ) ) 12 ) )

1.50 km E of Town Road 10

9th Line, Lot 6, Conc VIII/IX, 9th Line, 0.15 15 . ) 15 . )

12034(")

km E of Tottenham Road
(*) Structure ownership other than that of the Town of New Tecumseth
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Town of New Tecumseth - Average Bridge Replacement Values

Bridge Bridge Deck Deck Deck Sliding Scale Sub-Total
No. Name Length (m) Width (m) Area (m2) Unit Cost ($/m2) Structure Cost Substructure Approaches
Small Average Small 5 165 §2.5 66000 $ 462,825 | § 115,706 | % 182,000
Medium Average Medium 15 16.5 247.5 60378| % 1,270,197 | $ 317,549 | § 182,000
Large Average Large 30 16.5 495.0 55978 5 2355265 | % 588,816 | $ 182,000
12001 14th Line, Lot 9, Conc XXV 45 24 1080.0 4900.0| $ 4,498,200 | $ 1,124,580 | $ 182,000
12033 Sth Line, Lot 9, Conc VIINIX 20 16.5 330.0 5891.1| $ 1,652,457 | $ 413,114 | $ 182,000

Deck Width = 2 lane bridge deck width (16.5 metres), 4 lane bridge deck width (24.0 metres)

Roadway Protection = Anticipated cost for shoring of the roadway platform during staged construction. Roadway protection for Bridge 12033 is not required as it has been anticipated that the st

Town of New Tecumseth - Average Concrete Box Culvert Replacement Values

Culvert Culvert Culvert Culvert Plan Sliding Scale Sub-Total

No. Name Span (m) Avg. Length (m) Avg. Area (m2) Unit Cost ($/m2) Structure Cost
Small Small Culvert 3.0 22.0 66.0 5800.0 3 363,660
Large Large Culvert 12.0 30.0 360.0 5002.0 3 1,710,684

Span = The horizontal distance between adjacent supports of the superstructure of a bridge, or the longest horizontal dimension of the crc

Roadway Protection = Anticipated cost for shoring of the roadway platform during staged construction.
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Town of New Tecumseth - Average Concrete Box Culvert Replacement Values

Culvert Culvert Culvert Culvert Plan Sliding Scale Sub-Total

No. Name Span (m) Avg. Length (m) |Avg. Area (m2) Unit Cost ($/m2) Structure Cost
Small Small Culvert 3.0 22.0 66.0 5800.0 $ 363,660
Large Large Culvert 12.0 30.0 360.0 5002.0 $ 1,710,684

Span = The horizontal distance between adjacent supports of the superstructure of a bridge, or the longest horizontal dimension of the crc

Roadway Protection = Anticipated cost for shoring of the roadway platform during staged construction.
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10.0 APPENDIX C—MAP OF TOWN'’S BRIDGES & CULVERTS
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TOWN OF NEW TECUMSETH
2018 STRUCTURE INSPECTIONS

— County Road B Culvert

Local Road A

Community Boundary Assessment Parcels

Rail Line Crossing

APPENDIX A - KEY PLAN
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