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Executive Summary

Infrastructure is directly linked to the economic, social and environmental advancement
of a community. Municipalities own and manage nearly 60% of the public infrastructure
stock in Canada.

The Town of Whitby’s infrastructure portfolio comprises seven distinct Service Areas:
Road Right-of-Way (ROW), Facilities, Fire, Municipal Information Systems (MIS)
Equipment, Parks, Library Resource and Fleet. Together, these assets have a total
valuation of approximately $2 billion, with ROW comprising $1.47 billion of this portfolio.

Strategic asset management is critical in extracting the highest total value from public
assets at the lowest lifecycle cost. In this regard, the Town of Whitby has developed a
Service Area Asset Management Plan (SAAMP) for each of its seven asset categories.
This SAAMP details the state of infrastructure of the Town’s ROW Service Area and
provides asset management and financial strategies designed to facilitate the Town’s
pursuit of developing an advanced asset management program and mitigate long-term
funding gaps.

The Town has provided observed condition data for ROW assets. Based on
replacement cost, 84%, of Whitby’s ROW assets, with a valuation of more than $1.23
billion, are in good to very good condition. 5.1% of the Town of Whitby’s assets are in
poor to very poor condition. As such, an Overall Asset Health Grade of ‘A’ has been
assigned to the municipality for its ROW assets.

The Asset Health Grade is a snapshot in time (December 31, 2016) — and does not look
at future asset assumptions or future funding needs to continue to adequately maintain
our assets. It is also important to note that the Asset Health Grade is an average of all
the Service Area’s assets, and some individual assets have a condition higher or lower
than what the average grade indicates.

While current asset health is an imperative indicator of the Town’s asset management
maturity, equally important is the municipality’s ability to fund the long-term replacement
needs of each of its asset classes. The average annual investment requirement for
Whitby’s ROW assets total $23,841,300. Total annual revenue currently allocated to
these assets for capital purposes is $14,909,700, leaving an annual deficit of
$6,094,260. To put it another way, Whitby’s ROW assets are currently funded at 60% of
their long-term requirements. As a result, the municipality received a ‘C’ for its financial
sustainability grade.

At this level of funding, the municipality is underprepared for its medium-term and long-
term infrastructure needs. As a result, replacement for assets in the medium-term will
likely be deferred to future years. Funding at or above 70% of its annual infrastructure
needs will position the municipality to meet is short-term and medium-term
requirements.

Whitby currently has in place a robust condition assessment program and detailed
condition rating scales for its ROW classes. This is a vital component of a sustainable
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asset management program, and we recommend its continuation with a portion of
capital funding dedicated to the initiative. Establishment of a risk prioritization framework
will further augment the Town’s ability to prioritize future projects related to ROW, and
more optimally allocate available funding. The Town should review on an annual basis
its levels of service (LOS) and condition-related key performance indicators (KPIs). The
LOS and KPlIs should reflect the short- and long-term demand that will be placed on the
infrastructure. This is the Town’s second SAAMP for its ROW assets. The Town should
continue to update this report on an annual basis.

This SAAMP is a living document and will continually be updated and built upon. To
ensure that future versions are meaningful documents that support the Town’s ability to
continue to build a strong asset management program, the following items are
recommended:

1. The municipality continue its robust ROW condition assessment program and
that a portion of capital funding is dedicated to this. Research should be
conducted to investigate available preventative maintenance techniques with pilot
projects to test their effectiveness.

The Town should update this SAAMP on an annual basis.

The Town should undertake the development of a long-term financial strategy.
The Town should undertake the growth projections via the Development Charges
Study.

5. The Town should investigate and develop other rehabilitation strategies.

P wnN
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1. Introduction

Ontario’s municipalities own more of the province’s infrastructure assets than both the
provincial and federal government combined. Across Canada, the municipal share of
public infrastructure increased from 22% in 1955 to nearly 60% in 2013.

Figure 1-1 Distribution of Net Stock of Core Public Infrastructure

Provincial,
$158.4B
41%
Federal,
~ $6.7B
Municipal, 2%
$216.9B
57%
Total: $382B
Year: 2013

The asset portfolios managed by Ontario’s municipalities are also highly diverse. The
Town of Whitby owns approximately $2 billion of these public assets in seven distinct
Service Areas:

Road Right-of-Way (ROW)

Fleet

Fire

Municipal Information Systems (MIS) Equipment

Parks

Library Resources

Fleet

Figure 1-2 illustrates the breakdown of the Town’s asset portfolio by Service Area.
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Figure 1-2 Asset Portfolio by Service Area — Based on 2015 Replacement Value
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Roads Surfaces -
HCB-1/2 Bridges & Culverts
$14.1 M Roadside ] _ Roads Surfaces - $93.2M
Total $1,959.9 M Appurtenances _Street Lights Igtreet Trees HOB.3
$18.8 M $237M  g476M $30.5 M

Whitby relies on these assets to provide residents, businesses, employees and visitors with safe access to important
services, such as transportation, recreation, culture, economic development and much more. As such, it is critical that the
Town manage these assets by making the right decisions, at the right time, for the right reasons, and for the right costs.

This Service Area Asset Management Plan (SAAMP), one of seven components of an overarching Municipal Asset
Management Plan (MAMP), will assist the municipality in this pursuit of judicious asset management for its ROW assets.
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1.1  What is Asset Management?

Asset Management (AM) can be best defined as an integrated business approach
within an organization that minimizes the lifecycle costs of owning, operating, and
maintaining assets, at an acceptable level of risk, while continuously delivering
expected levels of service for present and future customers.

AM includes the planning, design, construction, operation and maintenance of
infrastructure used to provide services. Infrastructure needs can be prioritized over time
by utilizing AM processes, while also ensuring timely investments to minimize repair and
rehabilitation costs and maintain municipal assets.

Key questions municipalities must ask themselves today as they develop their AMPs
and programs are the following:

What is the asset worth?

What is the asset’s condition and expected remaining service life?

What is the level of service expectation, and what needs to be done?

When do you need to do the preventative maintenance, rehabilitation, or

replacement?

How much will the remedial works cost and what is the acceptable level of risk(s)?

What are the overall life cycle needs / costs?

What are the long-term sustainable financing needs?

1.2 Goals of the Municipality

The 2014-18 Goals of Whitby Council lists specific objectives that contribute to the
vision of an inclusive, thriving and sustainable community. Asset Management is related
to four of the goals:

To continue the Whitby tradition of responsible financial management and respect
for taxpayers; and to understand the importance of affordability to a healthy,
balanced community.

To ensure Whitby is clearly seen by all stakeholders to be business- and investment-
friendly and supportive; and to strive to continuously improve the effectiveness
and efficiency of service delivery.

To remain the community of choice for families and become the community of
choice for seniors and job creators; and to focus new growth around the
principles of strong, walkable and complete neighbourhoods that offer mobility
choices.

Achievement of these objectives depends on a wide range of assets that support the
Town’s services, including transportation, parking, solid waste collections, fire
protection, parks, recreation and culture. Delivery of these services depends on the
availability of suitable and reliable infrastructure assets. Maintaining, renewing,
expanding and disposing of these assets can be costly, so it is essential to understand
what level of service is required by the community, and how different asset maintenance
and capital improvement strategies will impact the service delivered.

10
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Through increased understanding of how infrastructure assets and management of
those assets affects its services, the Town will be able to more efficiently deliver
services and achieve its vision of being a ‘Community of Choice’.

1.3 Asset Management Vision

The Town of Whitby’s Asset Management vision is: Providing the framework for
responsibly managing all Town owned infrastructure.

1.3.1 Asset Management Objectives

The Town works as a collaborative team to comprehensively and consistently undertake
the following objectives for all Town owned assets. These asset management objectives
help to inform the implementation of the Town’s asset management vision:

Inventory: Capture all asset types, inventories and historical data.

Current Valuation: Calculate current condition ratings and replacement values.

Life Cycle Analysis: Identify Maintenance and Renewal Strategies & Life Cycle
Costs.

Service Level Targets: Define measurable Levels of Service Targets

Risk & Prioritization: Integrates all asset categories through risk and prioritization
strategies.

Sustainable Financing: Identify sustainable Financing Strategies for all asset
categories.

Continuous Processes: Provide continuous processes to ensure asset information
is kept current and accurate.

Decision Making & Transparency: Integrate asset management information into
all corporate purchases, acquisitions and assumptions.

Monitoring & Reporting: At defined intervals, assess the assets and report on
progress and performance.

1.4  Purpose of the SAAMP

This SAAMP is one component of the Town of Whitby’s overarching Municipal Asset
Management Plan (MAMP) and was developed to support the Town’s strategic vision
for its asset management practice and programs. It provides key asset attribute data,
including current composition, inventory, useful life etc., summarizes the physical health
of the capital assets in its ROW Service Area, assess the Town’s current capital
spending framework, and enumerates financial strategies to achieve infrastructure
sustainability in the long-term and mitigate any funding gaps.

11
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Contents of the SAAMP

This Service Area Asset Management Plan focuses on ROW, one of the seven Service
Areas managed by the Town. For discussion, and analysis purposes, the ROW Service
Area has been broken down into the following Primary Asset Categories:

Roads
Bridges & Culverts

Sidewalks & Multi-Use Paths

Parking

Roadside Appurtenances
Stormwater Management

Street Lights
Street Trees

Table 1-1 illustrates the core components included in this document.
Table 1-1 Contents of the SAAMP

# Section Title Description
Explains how the goals of the municipality are dependent
1 Introduction on infrastructure, and clarifies the relationship of the
MAMP to municipal planning and financial documents.
Summarizes the asset hierarchy, inventory, valuation,
2 State of Existing age distribution and condition. Also discusses how and
Infrastructure when information regarding the characteristics, value,
and condition of assets will be updated.
Defines levels of service through performance indicators
. and targets, and outlines current performance. Describes
3 Levels of Service .
external trends or issues that may affect expected levels
of service.
Asset The asset maintenance and renewal strategies are the
4 Maintenance and | set of planned actions that will enable the assets to
Renewal provide the desired levels of service in a sustainable way,
Strategies while managing risk, and at the lowest life cycle cost.
5 Financial Plan Thls sgctlon mftegrates asset management planning with
financial planning and budgeting.
Provides a summary of the state of the infrastructure,
current level of service, and recommended asset
, management and funding strategies. Also summarizes
6 Recommendations ) . .
recommendations for monitoring achievement of the AM
objectives and for continuous improvement of the MAMP
in future updates.
Provides a summary of analytical assumptions used in
Appendix A the AM Plan, including benchmark costs, asset service

lives, capital growth, etc.

12
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1.6 Growth and Demand

Growth is a critical infrastructure demand driver for most infrastructure services. As
such, the municipality must not only account for the lifecycle cost for its existing asset
portfolio, but those of any anticipated and forecasted capital projects associated
specifically with growth. Whitby has experienced rapid population growth since 1980,
and its infrastructure investments reflect this trend. The chart below shows how the
population has evolved over time and the estimated growth increase for the next 15
years. While Whitby’s population growth rate has decreased since the mid-2000s, the
forecasts used by the municipality anticipate a second wave of rapid population
increase, with an expected population of 193,000 by 2031, an increase of approximately
50% from its 2013 population of 130,145.

13
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Figure 1-3 Whitby's Population and Infrastructure Trend

3 : 200,000
2031 — A
- 180,000 Eacilit
w25 acilities
S Dec. 31st, - 160,000 § .
2 2016 : = m Fire
= - 140,000 =
g 2 134.875 ; 2 m Fleet
p 2006 ' - 120,000 @ ,
3 111,184 - Library Resources
$15 - 100,000 £ .
- 1981 'c = IS Equipment
S 36,698 - 80,000 =
€ 4 s Parks
8 1951 - 60,000 £
o 7 257 3 mmm Road ROW
2 ,/ - 40,000 2 ,
o 0.5 mmmm Projected Infrastructure
V - 20,000 value
0 T T \-\ ™ O
< O S O T O O T O IT OTFT ©O I O «—
W O© O NMNNMNOWWODWOO O O ™ — NN M
OO0 OOO0O00 00O OO0 O O O O O
TS LN TN R a T aqgaqaaad
O 1N O 1 O LU O WO LWwOoLWwoLwMN~OLWw o
W O© O©ONMNNMNOWOWOO O O ™ v v NN M
D OOOOOOO00 00O OO0 O O O O O
~ Y Y T ™™ v v v — AN AN AN AN AN NN
Time Period

14




Town of Whitby Road Right-of-Way Service Area Asset Management Plan

2. State of Local Infrastructure

In this section, we summarize key elements of the Town’s ROW services portfolio. This
includes a detailed outline of the Town’s asset inventory and the condition of assets.
When observed data was not available, we relied on the age of the assets to
approximate their conditions.

2.1 Asset Hierarchy

The asset hierarchy illustrates the relationship of individual assets and their components
to a wider, more expansive network and system, with the “Town of Whitby’ as Level 1 in
the hierarchy. Each level provides greater detail.

15
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Figure 2-1 Asset Hierarchy and Breakdown

Level 2
Service

Road Right-of

Level 3
Asset Class

Way

Roads

Level 4
Asset Type

HCB 1,2,3 & 4

LCB

Gravel

Bridges &
Culverts

Road Bridges

Ped. Bridges

Culverts 3m +

Culverts 0 to 3m

Sidewalks &
Multi-Use Paths

Sidewalks

Multi-Use Paths

Parking

Meters

Kiosks

Public Lots

Roadside
Appurtenances

Traffic Control Signs

Information Signs

Fences

Guiderails

Retaining Walls

Stormwater
Management

Stormwater Ponds

Storm Sewers

Major Channels

Street Lights

Street Trees
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Asset Inventory

Whitby’s ROW state of the infrastructure analysis includes the following asset clsses:

Roads

Bridges & Culverts
Sidewalks & Multi-Use Paths

Parking

Roadside Appurtenances
Stormwater Management

Street Lights
Street Trees

Table 2-1 details the Town’s inventory for its ROW Service Area at the component level.

Table 2-1 Asset Inventory by Component - Roads

2010 2015 2016
Asset Class Asset Type Quantity Quantity Quantity
HCB 1 50 lane km 51 lane km 51 lane km
HCB 2 37 lane km 29 lane km 29 lane km
Roads HCB 3 264 lane km 303 lane km 305 lane km
HCB 4 593 lane km 573 lane km 576 lane km
LCB 126 lane km 128 lane km 129 lane km
Road Base 1,082 lane km | 1,096 lane km | 1,099 lane km
Road Bridges 23 23 22
aridges & Culverts (3m+) 21 21 24
Culverts (0 to 3m) Unknown 2,179 2,179
Pedestrian Bridges 20 20 20
Sidewalks 497,100 m 499,765 m 509,980 m
;'SI‘:;’_"SL'SPS; e | Multi-Use Paths 4,769 m 8,628 m 8,628 m
gzzl;ccé_ots i 8 Lots 8 Lots 8 Lots
Parking Public Lots - Base 8 Lots 8 Lots 8 Lots
Meters 281 281 281
Kiosks Unknown 10 10
Trafﬂc Control 29 31 31
Signs
Roadside Information Signs Unknown 10,674 10,674
Appurtenances
Fences 26,301 m 30,032 m 30,032 m
Guiderails 11,693 m 12,172 m 12,172 m
Retaining Walls 2,663 m? 2,732 m? 2,732 m?

17
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2010 2015 2016

Asset Class Asset Type Quantity Quantity Quantity

Stormwater Ponds 39 Ponds 41 Ponds 41 Ponds
Stormwater Storm Sewers 369,591 m 375,298 m 375,298 m
Management

Major Channels 2,357 m 2,357 m 2,357 m
Street Lights Poles 7,475 7,776 7,776

Luminaires 11.379 11,915 11,915
Street Trees Street Trees Unknown 35,526 35,640

18
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2.3 Replacement Cost Valuation

Replacement values determined using unit costs for individual asset components will yield more reliable estimates of
current market prices. However, in the absence of this detail, the historical costs were inflated to 2016. In some cases, the
Town provided user-defined replacement costs. The estimated replacement value totalled $1.48 billion for Whitby’'s ROW
portfolio. The total cost per household is approximately $31,481 using 45,772 households. In this section, we detail the
replacement value of all ROW infrastructure by asset class.

Figure 2-2 Estimate 2016 Asset Valuation by Asset Class
Sidewalks & Multi-Use

Paths
$99-% M Bridges & Culverts
6.7% $97.5 M

(o)
Storm Water 6.6%
Management Street Trees
$194.8 M $50.6 M
Roads 13.2% 3.4%
Surfaces .
$2443 M Street LIghtS
17% $23.7 M
1.6%
Roadside
Appurtenances
Roads Base $18.8 M
$744.7 M Parking 1.3%
50.4% $5.3 M
0.4%

Total $1,478.8 M

19



Town of Whitby Road Right-of-Way Service Area Asset Management Plan

Figure 2-3 Replacement Value Per Household

$0 $10,000 $20,000 $30,000 $40,000
| \[ i |
Roads ROW Total $32,309
Roads Base $16,270
Roads Surfaces
Storm Water Management
Sidewalks & Multi-Use Paths
Bridges & Culverts
Street Trees
Street Lights
Roadside Appurtenances
Parking
Table 2-2 Estimated 2016 Asset Valuation by Component - Roads
Quantity 2016 Replacement
Asset Class | Asset Type (Lane km) Cost
Roads Surfaces - HCB-4 576.105 $144,120,536
Roads Surfaces - HCB-3 305.126 $80,491,006
Roads Roads Surfaces - HCB-2 28.778 $5,861,299
Roads Surfaces - HCB-1 50.908 $8,276,579
Roads Surfaces - LCB 132.614 $5,529,172
Roads Base 1024.768 $744,726,204
Total $989,004,797

20
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Table 2-3 Estimated 2016 Asset Valuation by Component — Bridges & Culverts

Asset Class Asset Type Quantity 2016 Replacement
Cost
Road Bridges - Deck 22 | $27,056,465
Culverts 3m+ 22 | $21,548,011
Bridges & Culverts | ~0ad Bridges - 22 | $20,292,348
Superstructure
Road Bridges -
Substructure 21 | $20,292,348
Culverts 0to 3 m 2179 | $5,539,964
Pedestrian Bridges 20 | $2,765,220
Total $97,494,357
Table 2-4 Estimated 2016 Asset Valuation by Component — Sidewalks
Quantity 2016
Asset Class Asset Type Replacement
(m) Cost
Sidewalks & Multi- Sidewalks ©09,980.47 | $97,828,795
Use Paths Multi-Use Paths 8,628.70 | $1,341,336
Total $99,170,131
Table 2-5 Estimated 2016 Asset Valuation by Component — Parking
Asset Class Asset Type Quantity ?:016 Replacement
ost
Public Lots - Surface 8 Lots $1.458,045
Parking Public Lots - Base 8 Lots $3.402,105
Meters 281 $331,234
Kiosks 10 $112,200
Total $5,303,584

21
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Table 2-6 Estimated 2016 Asset Valuation by Component — Roadside Appurtenances

Asset Class Asset Type Quantity fgﬁ Replacement
Traffic Control Signals 111 $7,374,600
Information Signs 10,674 $1,512,499
igsgfti;fances Fences 30,032 m $6,431,307
Guiderails 12,172 m $885,906
Retaining Walls 2732 m2 $2,613,495
Total $18,817,807

Table 2-7 Estimated 2016 Asset Valuation by Component — Stormwater Management

Asset Class Asset Type Quantity 2016 Replacement
Cost
Stormwater Ponds 41 Ponds $25,261,428
Stormwater Storm Sewers 375,298m $165,077,155
Management
Major Channels 2,357Tm $4,423,886
Total $194,762,469
Table 2-8 Estimated 2016 Asset Valuation by Component — Street Lights
Asset Class Asset Type Quantity 2016 Replacement
Cost
Street Lights Poles 7,776 $17.432,660
Luminaries 11,915 $6,283,504
Total $23,716,164

Table 2-9 Estimated 2016 Asset Valuation by Component — Street Trees

Asset Class

Asset Type

Quantity

2016 Replacement
Cost

Street Trees

Street Trees

35,640

$50,576,798

Total

$50,576,798
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24 Asset Condition and Remaining Useful Life

Understanding the current condition of the assets and their remaining useful life can
provide the Town with a more complete picture of its infrastructure portfolio and
upcoming short, medium and long-term needs. The Town provided assessed condition
data for road surfaces, bridges & culverts, and segments of its stormwater
management. The Town has developed condition scales for its ROW assets. These are
provided in the Appendix.

2.4.1 Asset Condition Distribution

This section provides detail on the physical condition of the Town of Whitby’s ROW
assets. The Town has provided observed condition data for ROW assets. Based on
replacement cost, 84%, of Whitby’s ROW assets, with a valuation of more than $850
million, are in good to very good condition. Less than 3% of the Town of Whitby’s assets
are in poor to very poor condition. The overall condition of ROW assets are shown in
Figure 2-4.

Figure 2-4 Condition Distribution by Asset Class — All Roads Assets

Fair
$162,839,969
1%

Good Poor
$388,582,561 $65,680,947
26% 4%
A Very Poor

= ———== (10,689,456
1%

Very Good
$851,053,172
58%

Total $1,478,846,106

The following graphs illustrate the condition distribution of each of the Town’s ROW
Level 3 assets.
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Figure 2-5 Asset Condition — Road Surfaces

Fair Poor
$51,222,357 $18,246,432
21% 7%
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Figure 2-6 Asset Condition — Road Base
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Very Good
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Total $744,726,204
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Figure 2-7 Asset Condition — Bridges & Culverts
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Figure 2-8 Asset Condition — Sidewalks & Multi-Use Paths
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Very Poor
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Total $99,170,131 4.9%
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Figure 2-9 Asset Condition — Parking
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Figure 2-10 Asset Condition — Roadside Appurtenances
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$472,191
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Figure 2-11 Asset Condition — Stormwater Management
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Figure 2-12 Asset Condition — Street Lights
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Figure 2-13 Asset Condition — Street Trees
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2.4.2 Infrastructure Report Card

The asset management plan is a complex document, but one with direct implications on
the public, a group with varying degrees of technical knowledge. To facilitate
communications, we have developed an Infrastructure Report Card that summarizes
our findings in accessible language that municipalities can use for internal and external
distribution. The report card is developed using two key, equally weighted factors:

1. Asset Health: As shown in Table 2-3, using either field inspection data as
available or age-based data, the asset health provide a grades for each
infrastructure class based on the portion of assets in poor to Very Good condition
(0-100%). We use replacement cost to determine the weight of each condition
group within the asset class.

2. Financial Sustainability: As shown in Table 5-2, a municipality’s financial
sustainability is determined by how well it is meeting the average annual
investment requirements (0-100%) for each infrastructure class.

Table 2-10 Asset Health Grading Scale

Letter . . oy
Grade Numerical Scale | Rating Description
A 4.50-5.0 Very Good Asset is new or recently rehabilitated

Asset is no longer new, but is fulfilling
B 3.50-4.49 Good its function. Preventative maintenance
is beneficial at this stage.

Deterioration is evident but asset

C i . continues to fulfil its function.
2.50-3.49 Fair Preventative maintenance is beneficial
at this stage.
D 1.50-2.49 Poor Significant deterioration is evident and

service is at risk.

Asset is beyond expected life and has
F 1.0-1.49 Very Poor deteriorated to the point that it may no
longer be fit to fulfil its function.
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Table 2-11 Infrastructure Report Card - Asset Health

Asset Class (Level 3) Asset Health Grade

Roads-Surface B

Roads-Base

Bridges & Culverts

Sidewalks & Multi-Use Paths

Parking

Roadside Appurtenances

Stormwater Management

Street Lights

W | W | W |W| W W >

Street Trees

Overall Service Area Grade B

The Town has provided observed condition data for ROW assets. Based on
replacement cost, 84%, of Whitby’'s ROW assets, with a valuation of more than $1.24
billion, are in good to Very Good condition. 5.2% of the Town of Whitby’s ROW assets
are in poor to very poor condition.

The asset health grade for each asset class was derived using weighted average of its
replacement cost according to the following equation:

Asset Class Health Grade = ((5 * asset value in Very Good condition) + (4 * asset
value in good condition) + (3 * asset value in fair condition) + (2 * asset value in poor
condition) + (1 * asset value in very poor condition)) / total asset value.
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The useful life indicated for the asset types below was assigned by the municipality and
obtained from the Town’s GIS data and personal geodatabases. In conjunction with
observed field data, the useful life values and the associated asset life stage can guide the
maintenance, rehabilitation or replacement related activities of major assets. The data is
presented in the following order to provide a comprehensive summary of Whitby’s ROW

assets:

Table 2-12 Asset Useful Life in Years

Asset Class Asset Type Expected Useful Life
HCB 1 Surface/HCB 1 Base 15/90
HCB 2 Surface/HCB 2 Base 15/90
Roads HCB 3 Surface/HCB 3 Base 35/96
HCB 4 Surface/HCB 4 Base 35/96
LCB 20
Deck and Superstructure 60
Substructure 120
Bridges & Culverts Culverts (3m+) 90
Culverts (0 to 3m) 50
Pedestrian Bridges 30/35/40/50
Sidewalks & Multi-Use Paths Sidewalks 45
Multi-Use Paths 20
Public Lots - Surface 25
Parking Public Lots - Base 100
Meters 20
Traffic Control Signs 30
Information Signs 10/20
Roadside Appurtenances Fences 20/25/30
Guiderails 25
Retaining Walls 25/30/35/50/65/80
Stormwater Ponds 90
Stormwater Management Storm Sewers 90
Major Channels 80
Street Lights Poles 50
Luminaries 25
Street Trees Street Trees 50
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2.5.1 Installation Profile: Infrastructure Investment in Whitby

In this section, we provide the installation profile and asset life consumption rate using in-service data. Together, these
graphs can illustrate infrastructure investment trends and upcoming needs at Whitby. Figure 2-14 illustrates the level of

investment in Whitby’s ROW infrastructure since 1980.
Figure 2-14 Aggregate Installation Profile
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Mirroring its population increase, the Town made significant investments in its ROW assets beginning in the mid- to late
1980s. Road Base has continued to comprise the largest share of expenditures, followed by Road Surface, and Storm.
The Town'’s largest expenditures were made between 2005 and 2009, with investments in ROW totalling $261 million.
The following figures illustrate historic investment trends in each asset class. Between 2010 and 2016, the Town of

Whitby invested more than $227 million in its ROW assets.
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Figure 2-15 Asset Installation Profile - Roads
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Figure 2-16 Asset Installation Profile — Bridges & Culverts
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Figure 2-17 Asset Installation Profile — Sidewalks & Multi-Use Paths
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Figure 2-18 Asset Installation Profile — Parking
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Figure 2-19 Asset Installation Profile — Roadside Appurtenances
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Figure 2-20 Asset Installation Profile — Stormwater Management
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Figure 2-21 Asset Installation Profile — Street Lights
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Figure 2-22 Asset Installation Profile — Street Trees

$25,000,000
$20,000,000
$15,000,000
$10,000,000
$5,000,000
$0 T T T T T T T T T T l
o G Q) > o) > o) > S ™ ©
& &\ & & & g & S S N S
b@l «Ql «%I %QI %%I qu Q%I QQI Q%I \Q’ \%’
9 9 ) RS 3 K RS S N s o

40



Town of Whitby Road Right-of-Way Service Area Asset Management Plan

2.6 Useful Life Consumption

In this section, we detail the extent to which each asset class has consumed its useful life
based on the above, established useful life standards.

Figure 2-23 Aggregate Useful Life Consumption

5-10 Years
Remaing
$56,087,328

3.8%

0-5 Years
Remaining
$21,857,981
1.5%
> 10 Years Useful Life
Remaining Exceeded
$1,354,072,773 $46,828,024
91.6% 3.1%

Total $1,478,846,106

While the overwhelming majority, 91%, of the Town of Whitby’s ROW assets have at least
10 years of useful life remaining, 3.2% of assets with a valuation of $47 million remain in
operation beyond their estimated useful life. Further, an additional $22 million in assets will
see their useful life expire within the next five years.

The following graphs illustrate the useful life consumption distribution by asset class.
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Figure 2-24 Useful Life Consumption — Roads
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Figure 2-25 Useful Life Consumption — Bridges & Culverts
5-10 Years
Remaing
$2,715,503
3%
0-5 Years
Remaining
" $686,973
[o)
> 10 Years 1% _
Remaining UserI L|fe
$86,458,963 Exceeded
88% $7,632,919
8%
Total $97,494,357

42



Town of Whitby Road Right-of-Way Service Area Asset Management Plan

Figure 2-26 Useful Life Consumption — Sidewalks & Multi-Use Paths
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Figure 2-27 Useful Life Consumption — Parking
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Figure 2-28 Useful Life Consumption — Roadside Appurtenances
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Figure 2-29 Useful Life Consumption — Stormwater Management
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Figure 2-30 Useful Life Consumption — Streetlights
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Figure 2-31 Useful Life Consumption — Street Trees
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3. Levels of Service

The two primary risks to a municipality’s financial sustainability are the total lifecycle
costs of infrastructure, and establishing levels of service (LOS) that exceed its financial
sustainability. In this regard, municipalities face a choice: overpromise and underdeliver;
underpromise and overdeliver; or promise only that which can be delivered sustainably.

Developing realistic LOS using meaningful key performance indicators (KPIs) can be
instrumental in managing citizen expectations, identifying areas requiring higher
investments, driving organizational performance and securing the highest value for
money from public assets. However, municipalities face diminishing returns with greater
granularity in their LOS and KPI framework. That is, the objective should be to track
only those KPlIs that are relevant and insightful and reflect the priorities of the Town.

3.1 Overview of Performance Management

Beyond meeting regulatory requirements, levels of service established should support
the intended purpose of the asset and its anticipated impact on the community and the
municipality. LOS generally have an overarching corporate description, a customer
oriented description, and a technical measurement. Many types of LOS, e.g.,
availability, reliability, safety, responsiveness and cost effectiveness, are applicable
across all Service Areas in a municipality. The following levels of service categories
have been established as guiding principles for the LOS that “each service should strive
to provide internally to the organization (Town of Whitby) and externally to customers
and regulators.

Available: Services of sufficient capacity are convenient and accessible to the entire
community

Cost Effective: Services are provided at the lowest possible cost for both current
and future customers, for a required level of service, and are affordable

Reliable: Services are predictable and continuous

Responsive: Opportunities for community involvement in decision making are
provided; and customers are treated fairly and consistently, within acceptable
timeframes, demonstrating respect, empathy and integrity

Safe: Services are delivered such that they minimize health, safety and security
risks

Suitable: Services are suitable for the intended function (fit for purpose)

Sustainable: Services preserve and protect the natural and heritage environment.

While the above categories provide broad strategic direction to council and staff,
specific and measurable KPlIs related to each LOS category are needed to ensure the
Town remains steadfast in its pursuit of delivering the highest value for money to
various internal and external stakeholders.
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3.2 Risk Management & Prioritization
3.2.1 Project Prioritization

Generally, infrastructure needs exceed municipal capacity. As such, municipalities must
carefully select projects based on the state of infrastructure, economic development
goals, and the needs of an evolving and growing community. These factors, along with
social and environmental considerations will form the basis of a robust risk management
framework.

From an asset management perspective, risk is a function of:

The consequences of failure (e.g., the negative economic, financial, and social
consequences of an asset in the event of a failure); and

The probability of failure (e.g., how likely is the asset to fail in the short- or long-
term).

As identified by Whitby, the consequences of failure are typically reflective of:

An asset’s importance in an overall system
The criticality of the function performed
The exposure of the public and/or staff to injury or loss of life

The probability of failure is generally a function of an asset’s physical condition, which is
heavily influenced by the asset’s age and the amount of investment that has been made
in the maintenance and renewal of the asset throughout its life.

Risk mitigation is traditionally thought of in terms of safety and liability factors. In asset
management, the definition of risk should heavily emphasize these factors but should
be expanded to consider the risks to the Town’s ability to deliver targeted levels of
service
The impact that actions (or inaction) on one asset will have on other related assets
The opportunities for economic efficiency (realized or lost) relative to the actions
taken

Figure 3-1 below illustrates a range of risk factors and describes, in general terms, how
the consequences of asset failure can be evaluated relative to each factor. The
weightings placed on the various factors should reflect the criticality of each asset and
the degree to which the public is directly exposed to risk.
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Figure 3-1 Risk Factors and Consequence of Failure
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Using the logic above, a risk matrix will illustrate each asset’s overall risk, determined by
multiplying the probability of failure (PoF) scores with the consequence of failure (CoF)
score, as illustrated in the table below. This can be completed as a holistic exercise against
any data set by determining which factors (or attributes) are available and will contribute to
the PoF or CoF of an asset. The probability of failure is increased as more and more

factors collude to cause asset failure.

In order to generate an infrastructure risk matrix, or a heat map, for Whitby’s ROW assets,
we will use the following consequence of risk scoring and probability of risk as shown below
in Tables 3-1 to 3-4. The primary determinant of the probability of failure is the condition of

the assets.
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Table 3-1 Consequence of Failure — Roads

Consequence

Asset Class Criteria . Description
of Failure
Major roadway; assets failure will
20,001 AADT or 5 compromise critical services and
above severely impede traffic flow; public
safety is impacted; high value assets
Assets are high use, and their failure
10,001-20,000 4 may result in injury to public and
AADT service may likely be compromised;
high value assets
A ke
& Base AADT y P ’ P
safety remains a factor
Low to medium traffic volume; minor,
1,001-3,000 5 but noticeable impact on traffic flow;
AADT public safety remains a factor; lower
value assets
10-1,000 AADT 1 Low value agsets;_lpw f[rafflc volume,
and low service criticality.
$2,000,000 and 5 High value asset; high service
above criticality; public safety a factor
8500,001 - 4 | seics ciically: publio safely o
$2,000,000 ’
factor
Bridges/ $50,001 - 3 Medium value asset; medium service
Culverts 3m+ | $500,000 criticality; public safety a factor
$5.001 - $50,000 5 Low_to mngm value asset; minimal
service criticality
Up to $5,000 1 Low_valug fassgt; easily replaced; no
service criticality
Pedestrian N/A 3 Medium value asset; medium service
Bridges criticality; public safety a factor
Culverts Low value asset; easily replaced; no
N/A 1 . 1
0 to 3m service criticality
Sidewalks N/A 3 Mgdlum ?/alue.asset; medium service
criticality; public safety a factor
Multi-Use N/A 3 Medium value asset; medium service
Paths criticality; public safety a factor
Meters N/A 1 Low.value. gssgt; easily replaced; no
service criticality
Public Lots — Low to medium value asset; minimal
N/A 2 . e
Surface/Base service criticality
Parking Low value asset; easily replaced; no
. N/A 1 . .
Kiosks service criticality
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Asset Class Criteria Cons.e quence Description
of Failure
. Medium to high value asset; high
T'f"‘ff'" Control N/A 4 service criticality; public safety a
Signals
factor
Retaining N/A 3 Medium value asset; medium service
Walls criticality; public safety a factor
Fences N/A 1 Low_valug gssgt; easily replaced; no
service criticality
Medium to high value asset; high
Guiderails N/A 4 service criticality; public safety a
factor
Information Medium to high value asset; high
Si N/A 4 service criticality; public safety a
igns
factor
>900 mm 5 Hllg.h vgllfe asget; high service
criticality; public safety a factor
Medium to high value asset; high
750-825 mm 4 service criticality; public safety a
factor
Storm Sewers | 600-675 mm 3 Medium value asset; medium service
criticality; public safety a factor
450-525 mm 2 Low_to mgdmm value asset; minimal
service criticality
0-375 mm 1 Low_valug fassgt; easily replaced; no
service criticality
Maior Medium to high value asset; high
J N/A 4 service criticality; public safety a
Channels
factor
Medium to high value asset; high
Storm Water N/A 4 service criticality; public safety a
Ponds
factor
Street Lights N/A 1 Low_valuq gssgt; easily replaced; no
service criticality
Street Trees N/A 1 Low value asset; easily replaced; no

service criticality
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Table 3-2 describes the condition rating and corresponding probability of failure for the
following asset classes: Roads Surface, Roads Base, Guiderails, Retaining Walls, Public
Lots, Pedestrian Bridges, Culverts 0 to 3m.

Table 3-2 Probability of Failure of Roads, Guiderails, Retaining Walls, Public Lots

Condition Rating

Probability of Failure

0-20 Very Poor 5 — Very High
21-40 Poor 4 — High
41-60 Fair 3 — Moderate
61-80 Good 2 - Low
81-100 Very Good 1 —Very Low

Table 3-3 describes the condition rating and corresponding probability of failure for Road

Bridges and Culverts 3 m in diameter or greater.

Table 3-3 Probability of Failure of Road Bridges and Culverts (3 m+)

Condition Rating Probability of Failure
0-59 Very Poor 5 — Very High

60-69 Fair 4 — High

70-85 Good 3 — Moderate

85-100 Very Good 2 - Low

Table 3-4 describes the condition rating and corresponding probability of failure for Parking
Meters/Kiosks, Roadside Appurtenances, Sidewalks/Multi-Use Paths, Stormwater

Management, Street Lights, and Street Trees.
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Table 3-4 Probability of Failure: Parking Meters, Kiosks, Roadside Appurtenances,
Sidewalks & Multi-Use Paths, Stormwater Management, Street Lights, Street Trees

Condition Rating

Probability of Failure

1 - Very Poor 5 — Very High
2 - Poor 4 — High
3 - Fair 3 — Moderate
4 - Good 2 —Low
5 — Very Good 1 —Very Low

The position of the assets on the risk matrix indicates their risk exposure and priority.
Figure 3-2 shows how assets are categorized into their respective priority levels based on
the probability of failure and the consequence of a failure event.
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Figure 3-2 Categorizing Assets Based on Risk
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The risk matrix below categories the Town’s asset classes in its ROW services area based on their consequence of failure
and the probability of failure events.
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Figure 3-3 Aggregate Risk Matrix — All Roads Assets

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

758 Assets 346 Assets 123 Assets 25 Assets 5 Assets
$68,175,180 $49,437,130 $15,396,812 $2,690,676 $583,808
4.63% 3.37% 1.05% 0.18% 0.04%
1,473 Assets 2,448 Assets 4,255 Assets 3,049 Assets 276 Asset
$37,367,550 $48,867,459 $18,881,873 $2,503,602 $1,640,063
2.54% 3.32% 1.28% 0.17% 0.11%
1,058 Assets 2,724 Assets 383 Assets 85 Assets 17 Assets
$104,792,696 $111,283,171 $17,845,272 $6,119,400 $1,396,740
7.12% 7.56% 1.21% 0.42% 0.09%
1,868 Assets 679 Assets 245 Assets 106 Assets 37 Assets
$196,740,231 $33,615,765 $12,607,724 $8,383,605 $2,741,345
13.37% 2.29% 0.86% 0.57% 0.19%
36,393 Assets 20,076 Assets 6,334 Assets 891 Assets 317 Assets
$552,710,156 $97,921,308 $39,735,266 $22,791,312 $17,132,045
37.56% 6.65% 2.70% 1.55% 1.16%
1 2 3 4 5

Probability of Failure
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Figure 3-4 Risk Matrix — Roads

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

68 Assets 20 Assets 19 Assets 17 Assets 4 Assets
$25,089,518 $2,258,390 $2,280,677 $2,308,523 $558,963
2.54% 0.23% 0.23% 0.23% 0.06%
35 Assets 8 Assets 14 Assets 6 Assets 7 Asset
$18,413,918 $1,061,554 $2,339,086 $1,012,653 $1,599,462
1.86% 0.11% 0.24% 0.10% 0.16%
331 Assets 112 Assets 38 Assets 35 Assets 9 Asset
$86,200,850 $12,959,214 $3,998,700 $3,799,275 $1,274,117
8.72% 1.31% 0.40% 0.38% 0.13%
857 Assets 251 Assets 101 Assets 87 Assets 31 Assets
$174,303,321 $22,843,907 $8,113,356 $7,946,163 $2,615,550
17.62% 2.31% 0.82% 0.80% 0.26%
2,185 Assets 554 Assets 227 Assets 201 Assets 165 Assets
$494,844,903 $52,553,118 $23,554,855 $20,303,830 $16,770,894
50.03% 5.31% 2.38% 2.05% 1.70%
1 2 3 4 5

Probability of Failure
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Figure 3-5 Risk Matrix — Bridges & Culverts

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

4 Assets 11 Assets
$11.740 865 $29.215 127 0 A;gets 0 Aggets 0 A;gets
12.60% 31.36%
5 Assets 32 Assets 1 Assets
$6,988,610 $25,240,380 $603,093 0 A;g‘ets 0 A;gets
7.50% 27.09% 0.65%
3 Assets 40 Assets 11 Assets
$1.169,575 $11,592,823 $1,079,937 0 A;gets 0 A;gets
1.26% 12.44% 1.16%
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 884 Assets 1,124 Assets 143 Assets 28 Assets
$0 $2,349,025 $2,779,184 $347,144 $64,611
2.52% 2.98% 0.37% 0.07%
1 2 3 4 5

Probability of Failure

Due to the construction of the Metrolinx East Rail Maintenance Facility, the Hopkins St. bridge south of Victoria St was
decommissioned in July of 2016 and is not included in this risk assessment.
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Figure 3-6 Risk Matrix — Sidewalks & Multi-Use Paths

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
174 Assets 2,299 Assets 252 Assets 31 Assets 2 Assets
$5,251,779 $80,061,377 $10,541,534 $1,356,354 $48,524
5.30% 80.73% 10.63% 1.37% 0.05%
3 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$350,746 $0 $0 $0 $0
0.35%
43 Assets 13% Assets 1 Asset
$1.239 062 $320 268 $488 0 A;gets 0 A;gets
1.25% 0.32% <0.01%
1 2 3 4 5

Probability of Failure
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Figure 3-7 Risk Matrix — Parking

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
2 Assets 6 Assets 8 Assets
$763.800 $2.071,057 $2.025,293 0 A;gets 0 Aggets
14.40% 39.05% 38.19%
95 Assets 156 Assets 29 Assets 11 Assets 0 Assets
$111,983 $274,259 $44,226 $12,966 $0
211% 517% 0.83% 0.24%
1 2 3 4 5

Probability of Failure
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Figure 3-8 Risk Matrix — Roadside Appurtenances

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
1,140 Assets 2,242 Assets 4,176 Assets 3,032 Assets 269 Assets
$910,181 $542,737 $816,066 $443,457 $40,601
7.71% 4.60% 6.92% 3.76% 0.34%

0 Assets 24 Assets 16 Assets 10 Assets 3 Assets
$0 $1,174,632 $626,127 $782,034 $30,702
9.96% 5.31% 6.63% 0.26%
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
246 Assets 275 Assets 50 Assets 14 Assets 6 Assets
$3,815,327 $1,674,074 $688,515 $218,069 $35,322
32.34% 14.19% 5.84% 1.85% 0.30%
1 2 3 4 5

Probability of Failure
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Figure 3-9 Risk Matrix — Stormwater Management

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

686 Assets 315 Assets 104 Assets 8 Assets 1 Assets
$31,334,797 $18,063,614 $13,116,135 $382,153 $24,845
16.09% 9.27% 6.73% 0.20% 0.01%
293 Assets 166 Assets 64 Assets 11 Assets 0 Assets
$11,054,841 $18,022,788 $12,123,628 $1,047,491 $0
5.68% 9.25% 6.22% 0.54%
569 Assets 249 Assets 66 Assets 9 Assets 3 Assets
$12,170,492 $5,495,126 $1,598,975 $181,737 $43,397
6.25% 2.82% 0.82% 0.09% 0.02%
1,056 Assets 422 Assets 136 Assets 19 Assets 6 Assets
$21,322,364 $8,736,800 $2,469,075 $437,442 $125,796
10.95% 4.49% 1.27% 0.22% 0.06%
1,317 Assets 683 Assets 261 Assets 75 Assets 8 Assets
$20,328,511 $11,268,178 $4,113,532 $1,177,796 $112,957
10.44% 5.82% 2.11% 0.60% 0.06%
1 2 3 4 5

Probability of Failure
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Figure 3-10 Risk Matrix — Street Lights

5 0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
4 0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
£ $0 $0 $0 $0 $0
T_U
L
Y
o
(0]
Q 3 0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
o $0 $0 $0 $0 $0
o
@
7]
C
o
@)
5 0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
16,775 Assets 2,017 Assets 796 Assets 25 Assets 78 Assets
1 $19,978,315 $2,591,964 $1,051,096 $25,842 $68,946
84.24% 10.93% 4.43% 0.11% 0.29%
1 2 3 4 5

Probability of Failure
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Figure 3-11 Risk Matrix — Street Trees

Consequence of Failure

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
0 Assets 0 Assets 0 Assets 0 Assets 0 Assets
$0 $0 $0 $0 $0
15,732 Assets 15,494 Assets 3,846 Assets 422 Assets 32 Assets
$12,392,055 $26,890,422 $7,503,372 $705,664 $79,315
26.05% 56.53% 15.77% 1.48% 0.17%
1 2 3 4 5

Probability of Failure
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3.3 Key Performance Indicators and Targets

We recommend condition-related KPIs and service oriented KPIs for the Town’s ROW assets. Condition related KPIs
gauge the functionality of assets, e.g., observed condition rating and investments in maintenance. Service oriented KPIs
illustrate whether assets meet community expectations. In subsequent iterations of this SAAMP, the ‘Future Level’ of KPIs
for each asset class can be entered, illustrating a trend.

Table 3-5 Key Performance Indicators (KPls)

KPI Previous | KPI

Asset Class KPI Target — Condition Related Current Level Status Level Trend

0,
« More than 75% of HCB1 and HCB2 are in Good | 61.6% of HCB1/HCB2

0 :
or better condition (PCR 50-100) Less than 5% gZigifVZ?BgTo(;BAf n
are in Poor or worse condition (PCR <40). y

M l

condition
Roads « More than 75% of HCB3 and HCB4 are in Fairor |~
" e 6% of HCB1/HCB2 and
better condition (PCR 40-100). Less than 10% of o .
. " 5.5%HCB3/HCB4 in Poor
HCB3 and HCB4 are in Very Poor condition. i —
to Very Poor condition
¢ More than 85% of bridge and culvert assets in
. o
[ ]
Bridges & Good or Very Good condition (BCI 70 — 100) and |° 22 ° I Good to Very _
Culverts Good condition =

less than 1% in Poor or Very Poor condition

. (0] H i
Sidewalks & o Atleast 50% of sidewalks in Good or Very Good e 97% in Good to Very

RN N H | K
NN N | N N
[

Multi-Use condition rating 4 or 5. Less than 1% in Very o
" Good condition
Paths Poor condition
o Meters — More than 80% in Fair or better e 86% of meters Fair or
condition better condition
. e Kiosks — More than 95% in Fair or better e 90% of kiosks in Fair or
Parking o i, —
condition better condition -
e Parking Lots — Less than 5% should be in Poor |¢ 0% in Poor or Very Poor
or Very Poor condition Condition
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condition

Less than 4% of fences in
Very Good condition

Asset Class KPI Target — Condition Related Current Level KPI Previous | KPI
Status Level Trend
e The majority of signs are
e Signs — Less than 1% in Poor or Very Poor n Po_o_r or Very Poor IZ[
" condition Iz[
condition Less than 1% of V1
o
e Guiderails — Less than 1% in Poor or Very Poor . o
, o guiderails in Poor or Very Izl
Roadside condition Poor condition V1
Appurtenances |¢ Fences — Less than 5% in Poor or Very Poor IZ[ i

¢ Retaining Walls — Less than 5% in Poor or Very
Poor condition

Less than 2% of retaining
walls in Poor or Very Poor
condition

Street Lights

o Less than 1% of street lights luminaries and
poles along arterial roads are in Poor or Very
Poor condition
Less than 5% of streetlights luminaries and poles
along local and collector are in Poor or Very Poor
condition

Less than 1% of all
streetlight luminaries and
poles along arterial roads
are in Poor or Very Poor
condition

Less than 1% of all
streetlight luminaires and
poles along local roads
are in Poor or Very Poor
condition

X

Street Trees

Less than 1% are in Poor or Very Poor condition

14% in Poor to Very Poor
condition

[X]

[X]

Stormwater
Management

e Storm Lines — Less than 5% are in Poor to Very
Poor condition

Storm Ponds — Less than 5% are in Poor to Very
Poor condition

Less than 2% of storm
lines in Poor to Very
Condition

Less than 4% of storm
ponds in Poor to Very
Poor condition
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3.4 Future Performance

In addition to the Financial Sustainability, and legislative requirements, e.g., the
Accessibility for Ontarians with Disability Act, many factors, internal and external, can
influence the establishment of LOS and their associated KPls, both target and actual.

The municipality’s overarching strategic goals as a community will determine the types of
services it will provide to its residents, the associated demand on infrastructure, and the
level of service it can feasibly deliver. These LOS are directly influenced by — and should
reflect — not only the municipality’s financial capacity to maintain the assets, but also the
current state of the infrastructure.

Public expectations and opinions can also play an important part in prioritizing investments
in infrastructure and service delivery standards. The public should be consulted in
establishing LOS; however, the discussions should be centered on clearly outlining the
lifecycle costs associated with delivering any improvements in LOS. Citizenship
expectations and insights will also reflect the demographic composition of the community.
Further, a growing community can place added demand on critical infrastructure, and may
reduce levels of service standards.

Lastly, the wider global context can have direct consequence on a municipality’s capacity to
provide established levels of service. Fluctuations in macroeconomic variables such as
interest rates and fuel costs, and environmental considerations such as climate change,
should be considered prior to making infrastructure investments and changing the
municipality’s asset portfolio.

3.5 Monitoring, Updating and Actions

Roads and related infrastructure are considered essential assets that provide core services
to the citizens of Whitby. The Town of Whitby has established condition-related, technical
and service-oriented LOS targets for its ROW Service Area. The municipality should collect
data on its current performance against the KPIs listed in section 3.2.

We recommend the Town continue to assess its ROW program against technical and
service-oriented KPIs that gauge not only the maintenance and condition of the ROW, but
also how well they are meeting resident expectations. These established targets should
reflect the current fiscal capacity of the municipality, its corporate and strategic goals, and
changes in demographics that may place additional demand on its ROW assets.

We also recommended that ROW condition data be collected on at established intervals as
defined in the table below.
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Table 3-6 Lifecycle Activities — Inspection Frequency

Asset Class Inspection Interval
Roads Every 2 Years
Bridges Every 2 Years
Pedestrian Bridges Every 2 Years
Culverts 3m+ Every 2 Years
Retaining Walls Every 2 Years
Sidewalks Every Year
Trees Every 7 Years
Storm Lines Every 10 Years
Street Lights Every 5 Years
Channels and Enclosures Every 5 Years

As a function of traffic counts, the Town should also make a point of recording the number
of heavy trucks and other large vehicles on Town roads, as these vehicles have
exponentially higher impacts on road condition than standard passenger vehicles.

3.6 Non-Infrastructure Solutions and Requirements

The municipality should explore, as requested through the provincial requirements, which
non-infrastructure solutions should be incorporated into the budgets for its ROW services.
Non-Infrastructure solutions are such items as studies, policies, condition assessments,
consultation exercises, etc., that could potentially extend the life of assets or lower total
asset program costs in the future without a direct investment into the infrastructure.

Typical solutions for a municipality include linking the asset management plan to the
strategic plan, growth and demand management studies, infrastructure master plans, better
integrated infrastructure and land use planning, public consultation on levels of service, and
condition assessment programs. As part of future asset management plans, a review of
these requirements should take place, and a portion of the capital budget should be
dedicated for these items in each programs budget.

It is recommended, under this category of solutions that the municipality should continue to
implement holistic condition assessment programs for its ROW assets. This will advance
the understanding of infrastructure needs, improve budget prioritization methodologies, and
provide a clearer path of what is required to achieve sustainable infrastructure programs.
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4. Asset Maintenance & Renewal
Strategies

The asset management and renewal strategy will develop an implementation process that
can be applied to the needs identification and prioritization of renewal, rehabilitation, and
maintenance activities. This will assist in the production of a 10-year plan, including growth
projections, to ensure the best overall health and performance of the municipality’s
infrastructure.

This section includes an overview of condition assessment; the life cycle interventions
required; and prioritization techniques, including risk, to determine which priority projects
should move forward into the budget first. The following tables illustrate the lifecycle
activities associated with roads surface components within the ROW infrastructure.

Gravel roads are scarified, graded and shaped every three years. Material is also added,
and ditches are maintained. In the intermediate years, potholes are filled and roads are
regraded two to three times a year.
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Table 4-1 Lifecycle Activities - HCB1 & HCB2

Town of Whitby Road Right-of-Way Service Area Asset Management Plan

Service Area Asset Class Lifecycle Event | Cost/lane-km | Year
Crack Sealing $1,737 5
Crack Sealing $1,737 10
R1 Resurfacing $166,464 15
Crack Sealing $1,737 20
Crack Sealing $1,737 25
R1 Resurfacing $166,464 30
Crack Sealing $1,737 35
Crack Sealing $1,737 40
Road Right of Way | Roads — HCB 1 & HCB 2 | R2 Resurfacing $182,070 45
Crack Sealing $1,737 50
Crack Sealing $1,737 55
R1 Resurfacing $166,464 60
Crack Sealing $1,737 65
Crack Sealing $1,737 70
R1 Resurfacing $166,464 75
Crack Sealing $1,737 80
Crack Sealing $1,737 85
Reconstruction $676,250 90
Table 4-2 Lifecycle Activities - HCB3 & HCB4
Service . Cost/lane- | Cost/lane-
Area Asset Class Lifecycle Event | km km Year
(HCB3) (HCB4)
Crack Sealing $1,737 $1,737 5
Crack Sealing $1,737 $1,737 10
R2 Resurfacing $275,705 $239,292 35
Crack Sealing $1,737 $1,737 40
5;’\7\;5'9” e an® | Crack Sealing $1,737 $1,737 45
R2 Resurfacing $275,705 $239,292 65
Crack Sealing $1,737 $1,737 70
Crack Sealing $1,737 $1,737 75
Reconstruction | $1,136,637 $975,375 96
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Table 4-3 Lifecycle Activities — LCB

i(:;\;lce Asset Class | Lifecycle Event Cost/m2 Year

Slurry Seal $2.20 6-7
Road :
Right of | Roads—LcB | Single Surface Treatment $7.95 12-14
W & Slurry Seal

ay

Reconstruction $13.95 20
Table 4-4 Lifecycle Activities — Road Bridges
i(:;\;lce Asset Class Lifecycle Event Cost Year
Road Right | Bridges & 2
of Way Culverts Replace Deck & Superstructure $5,100m 60

Replace Deck, Superstructure & $7.285m? 120
Substructure
Table 4-5 Lifecycle Activities — Culverts
Service Area | Asset Class Lifecycle Event Cost Year
Road Right Bridges &
of Way Culverts Reconstruct (Culverts 0 to 3m) $280/m 50
Reconstruct (Culverts 3m +) $4,790m? 90

Table 4-6 Lifecycle Activities — Sidewalks
Year Activity Cost
0 Construct $125/m?
45 Reconstruct $125/m?
Table 4-7 Lifecycle Activities — Multi-Use Paths
Year Activity Cost
0 Construct $50/m?
20 Reconstruct $50/m?
Table 4-8 Lifecycle Activities — Parking Meters
Year Activity Cost
0 Purchase $1,155
20 Replace $1,155
Table 4-9 Lifecycle Activities — Parking Kiosks
Year Activity Cost
0 Purchase $11,000
10 Replace $11,000
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Table 4-10 Lifecycle Activities — Public Parking Public Lots

Activity Cost Year Notes

Construct $116/m? 0

Crack Sealing $2.00/m 6 Assuming 0.5m/m?
Crack Sealing $2.00/m 12 Assuming 0.5m/m?
Resurface $50/m? 25

Crack Sealing $2.00/m 31 Assuming 0.5m/m?
Crack Sealing $2.00/m 37 Assuming 0.5m/m?
Resurface $50/m? 50

Crack Sealing $2.00/m 56 Assuming 0.5m/m?
Crack Sealing $2.00/m 62 Assuming 0.5m/m?
Reconstruct $116/m? 80

Table 4-11 Lifecycle Activities — Roadside Appurtenances (Traffic Control Signals)

Year Activity Cost

0 Purchase $250,000
30 Replace $250,000
Table 4-12 Lifecycle Activities — Roadside Appurtenances (Fences)

Year Activity Cost

0 Construct $210/m
25 Reconstruct $210/m
Table 4-13 Lifecycle Activities — Roadside Appurtenances (Guiderails)

Year Activity Cost

0 Construct $71.35/m
25 Reconstruct $71.35/m
Table 4-14 Lifecycle Activities — Roadside Appurtenances (Information Signs)

Year Activity Cost

0 Purchase $118.64
20 Replace $118.64
Table 4-15 Lifecycle Activities — Stormwater Management (Ponds)

Year Activity Ponds Storm Lines Major Channels

0 Construct $60.81/m® $430/m $1,840/m
90 Reconstruct $60.81/m° $430/m $1,840/m
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Table 4-16 Lifecycle Activities — Street Lights

Year Activity Poles Luminaires

0 Purchase $2,198 $517
25 Replace $0 $517
50 Replace $2,198 $0
Table 4-17 Lifecycle Activities — Street Trees

Year Activity Cost

0 Purchase $462
50 Replace $462
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41 Condition Assessment Programs
4.1.1 Pavement Network Inspection

Typical industry pavement inspections are performed by consulting firms using specialised
assessment vehicles equipped with various electronic sensors and data capture
equipment. The vehicles will drive the entire road network and typically collect two different
types of inspection data — surface distress data and roughness data.

Surface distress data involves the collection of multiple industry standard surface
distresses, which are captured either electronically, using sensing detection equipment
mounted on the van, or visually, by the van's inspection crew.

Roughness data capture involves the measurement of the roughness of the road,
measured by lasers that are mounted on the inspection van's bumper, calibrated to an
international roughness index.

Another option for a cursory level of condition assessment is for municipal road crews to
perform simple windshield surveys as part of their regular patrol. Many municipalities have
created data collection inspection forms to assist this process and to standardize what
presence of defects would constitute a good, fair, poor, or very poor score. Lacking any
other data for the complete road network, this can still be seen as a good method and will
assist greatly with the overall management of the road network.

It is recommended that the municipality continue to implement a pavement condition
assessment program and that a portion of capital funding is dedicated to this.

4.1.2 Bridges & Culverts Inspection

Ontario municipalities are mandated by the Ministry of Transportation to inspect all
structures that have a span of 3 metres or more, according to the OSIM (Ontario Structure
Inspection Manual). At present, in the municipality, there are 66 structures that meet this
criterion, including 20 pedestrian bridges.

Structure inspections must be performed by, or under the guidance of, a structural
engineer, must be performed on a biennial basis (once every two years), and include such
information as structure type, number of spans, span lengths, other key attribute data,
detailed photo images, and structure element by element inspection, rating and
recommendations for repair, rehabilitation, and replacement.

The best approach to develop a 10-year needs list for the municipality’s structure portfolio
would be to have the structural engineer who performs the inspections to develop a
maintenance requirements report, and rehabilitation and replacement requirements report
as part of the overall assignment. In addition to refining the overall needs requirements, the
structural engineer should identify those structures that will require more detailed
investigations and non-destructive testing techniques. Examples of these investigations
are:

Detailed deck condition survey
Non-destructive delamination survey of asphalt covered decks
Substructure condition survey
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Detailed coating condition survey
Underwater investigation

Fatigue investigation

Structure evaluation

Through the OSIM recommendations and additional detailed investigations, a 10 year
needs list will be developed for the municipality’s bridges and culverts.

4.1.3 Storm Sewer Network Inspections

The most popular and practical type of sanitary and storm sewer assessment is the use of
Closed Circuit Television Video (CCTV). The process involves a small robotic crawler
vehicle with a CCTV camera attached that is lowered down a maintenance hole into the
sewer main to be inspected. The vehicle and camera then travels the length of the pipe
providing a live video feed to a truck on the road above where a technician / inspector
records defects and information regarding the pipe. A wide range of construction or
deterioration problems can be captured including open/displaced joints, presence of roots,
infiltration & inflow, cracking, fracturing, exfiltration, collapse, deformation of pipe and more.
Therefore, sewer CCTV inspection is an Very Good tool for locating and evaluating
structural defects and general condition of underground pipes.

Even though CCTV is an Very Good option for inspection of sewers it is a fairly costly
process and does take significant time to inspect a large volume of pipes.

Another option in the industry today is the use of Zoom Camera equipment. This is very
similar to traditional CCTV, however, a crawler vehicle is not used but in it's a place a
camera is lowered down a maintenance hole attached to a pole like piece of equipment.
The camera is then rotated towards each connecting pipe and the operator above
progressively zooms in to record all defects and information about each pipe. The
downside to this technique is the further down the pipe the image is zoomed, the less
clarity is available to accurately record defects and measurement. The upside is the
process is far quicker and significantly less expensive and an assessment of the manhole
can be provided as well. Also, it is important to note that 80% of pipe deficiencies generally
occur within 20 metres of each manhole.

It is recommended that the municipality establish a sewer condition assessment program
and that a portion of capital funding is dedicated to this.
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4.2 Lifecycle Framework

4.2.1 Paved Roads

The following diagrams, extracted from CityWide®, depict the typical deterioration of HCB/LCB roads, and the points of
intervention at key stages throughout the lifecycle of the asset. Detailed lifecycle intervention activities are outlined in
Tables 4-1, 4-2, and 4-3. These curves depict the associated costs of lifecycle activities as assigned by the Town. With
future updates of this SAAMP, the Town may wish to review the condition ranges and thresholds for when certain types of
work activity occur, and adjust to better suit the municipality’s work program. Also note: adjusting these thresholds actually
adjusts the level of service provided and ultimately changes the amount of money required.

Figure 4-1 Lifecycle Strategy/Deterioration Curve: HCB1 & 2
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Figure 4-2 Lifecycle Strategy/Deterioration Curve: HCB3 &4
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4.2.2 Storm Sewers

The following analysis has been conducted at a fairly high level, using industry standard
activities and costs for sanitary and storm sewer rehabilitation and replacement. With future
updates of this asset management strategy, the municipality may wish to run the same
analysis with a detailed review of municipality activities used for sewer mains and the
associated local costs for those work activities. The following diagram depicts a general
deterioration profile of a sewer main with a 100-year life.

Figure 4-3 Deterioration Curve and Windows of Intervention for Storm Sewers

100

75

50

Condition

25

100 years

Years of Service

v

As shown above, during the sewer main’s life cycle there are various windows available for
work activity that will maintain or extend the life of the asset. These windows are:
maintenance; major maintenance; rehabilitation; and replacement or reconstruction.

The windows or thresholds for when certain work activities should be applied also coincide
approximately with the condition state of the asset.

With future updates of this SAAMP, the municipality may wish to review the condition
ranges and thresholds for when certain types of work activity occur, and adjust to better suit
the municipality’s work program. Also note: when adjusting these thresholds, it actually
adjusts the level of service provided and ultimately changes the amount of money required.
These threshold and condition ranges can be easily updated with the CityWide software
suite and an updated financial analysis can be calculated. These adjustments will be an
important component of future SAAMPs, as the province requires each municipality to
present various management options within the financing plan.

It is recommended that the municipality establish a life cycle activity framework for the
various material classes of main within its stormwater management network.
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4.2.3 Bridges & Culverts (greater than 3m span)

The best approach to develop a 10-year needs list for the municipality’s bridge structure
portfolio would be to have the structural engineer who performs the inspections to develop
a maintenance requirements report, a rehabilitation and replacement requirements report
and identify additional detailed inspections as required. This approach is described in more
detail within the “Bridges & Culverts (greater than 3m) Inspections” section above.

4.3 Monitoring, Updating and Action

To continue to develop its asset management program, we recommend the following:

The Town of Whitby should continue to assess the condition of its ROW assets and
dedicate a portion of its capital funding to this assessment.
Risk should be reviewed annually to ensure assets are being maintained effectively.
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5. Financial Strategy

5.1 General Overview of Financial Plan Requirements

In order for an AMP to be effectively put into action, it must be integrated with financial
planning and long-term budgeting. The development of a comprehensive financial plan is
underway (expected Q1 2017) and will be accompanied by an updated Development
Charge Background Study and the Long Term Financial Strategy (2017). This will allow
The Town of Whitby to identify the financial resources required for sustainable asset
management based on existing asset inventories, desired levels of service, and projected
growth requirements.

Figure 5-1 depicts the various cost elements and resulting funding levels that should be
incorporated into AMPs that are based on best practices.
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Figure 5-1 Cost Elements
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This report develops such a financial plan by presenting several scenarios for consideration
and culminating with final recommendations. As outlined below, the scenarios presented
model different combinations of the following components:
the financial requirements (as documented in the SOTI section of this report) for:
existing assets
existing service levels
requirements of contemplated changes in service levels (none identified for this plan)
requirements of anticipated growth (none identified for this plan)

If the financial plan component of the 2016 AMP results in a funding shortfall, the Province
requires the inclusion of a specific plan as to how the impact of the shortfall will be
managed. In determining the legitimacy of a funding shortfall, the Province may evaluate a
municipality’s approach to the following:
in order to reduce financial requirements, consideration has been given to revising
service levels downward
all asset management and financial strategies have been considered. For example:
if a zero debt policy is in place, is it warranted? If not, the use of debt should be
considered.
do user fees reflect the cost of the applicable service? If not, increased user fees
should be considered.

This SAAMP includes recommendations that avoid long-term funding deficits.
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Table 5-1 below outlines the Town of Whitby’s capital requirements over the next 100 years. Table 5-2 compares the
Town’s current funding allocation with its sustainable life cycle requirements.

Table 5-1 Short-term, Medium-term, and Long-term Needs

5 Year 10 Ye_a\r 25 Ye_a\r 50 Year 100 Year
. . Requirement | Requirement . .
Service Area Asset Type Requirement - - Requirement | Requirement
(Medium- (Medium-
(Short-term) (Long-term) | (Long-term)
term) term)

Roads $59,307,116 | $142,091,161 | $263,749,562 | $497,204,280 | $1,605,666,882
Bridges &
Culverts $64,611 $64,611 | $37,669,026 | $87,525,020 | $135,574,963
Sidewalks &
Multi-Use $25,977 $25,977 $3,036,469 | $100,537,444 | $202,253,158
Paths

Road Right of Way Parking $5,700,000 | $12,975,616 | $31,974,224 | $72,732,794 | $286,458,085
Roadside
Appurtenances $534,270 $2,170,825 | $18,070,263 | $34,161,071 $74,433,958
Stormwater $5,700,000 | $12,975,616 | $31,074,224 | $72,732,794 | $286,458,085
Management
Street Lights $27,692 $76,754 $6,342,791 | $29,999,667 $59,999,335
Street Trees $58,565 $79,315 $784,979 | $47,570,828 $98,147,626
Total $65,718,232 | $157,609,427 | $363,640,994 | $874,320,393 | $2,474,546,464
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Table 5-2 Infrastructure Requirements & Current Funding Available

5 Year 10 Year 25 Year 50 Year 100 Year Sustainable
verage Average
. Average Average Average Average
Service A Annual Annual
sset Type Annual . . Annual Annual Annual
Area . Requirement | Requirement . . .
Requirement (Medium- (Medium- Requirement Requirement | Lifecycle
(Short-term) term) Term) (Long-term) (Long-term) Requirement
Roads $11,861,423 $14,209,116 $10,549,982 $9,944,086 $16,056,669 $15,660,659
orioges & $12,922 $6,461 |  $1,506,761 $1,750,500 |  $1,355,750 |  $1,317,492
Sidewalks &
Multi-Use Paths $5,195 $2,598 $121,459 $2,010,749 $2,022,532 $2,241,040
Parking $1,140,000 $1,297,562 $1,278,969 $1,454,656 $2,864,581 $120,125
Roadside
Appurtenances $106,854 $217,083 $722,811 $683,221 $744,340 $780,420
Road Right | Stormwater
of Way Management $1,140,000 $1,297,562 $1,278,969 $1,454,656 $2,864,581 $2,170,172
Street Lights $5,538 $7,675 $253,712 $599,993 $599,993 $599,993
Street Trees $11,713 $7,932 $31,399 $951,417 $981,476 $951,417
Total Average
Annual $13,143,646 $15,760,943 $14,545,640 $17,486,408 $24,745,465 $23,841,317
Requirement
Z:Lai:ant;g ing $9,985424 |  $9,985424 |  $9,985424 $9,985424 |  $9,985424 |  $9,985,424
Surplus/(Deficit) | .$3 158,222 -$5,775,519 -$4,560,216 -$7,500,984 -$14,760,041 | -$13,855,893
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5.3 Forecasting Replacement Needs

In the following sections, we illustrate the short-, medium- and long-term infrastructure spending requirements
(replacement only) for each asset class. The backlog represents the immediate replacement needs that were deferred
over previous years or decades.

Figure 5-2 Forecasting Aggregate Replacement Needs
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In addition to an infrastructure backlog totalling $35,846, the Town of Whitby’s replacement related requirements will total
$65.7 million over the next five years. An additional $91.9 million will be required between 2022 and 2026. The following
graphs illustrate the forecasted replacement needs for each asset class.
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Figure 5-3 Forecasting Replacement Needs — Roads
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Figure 5-4 Forecasting Replacement Needs — Bridges & Culverts
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Figure 5-5 Forecasting Replacement Needs — Sidewalks & Multi-Use Paths
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Figure 5-6 Forecasting Replacement Needs — Parking
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Figure 5-7 Forecasting Replacement Needs — Roadside Appurtenances
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Figure 5-8 Forecasting Replacement Needs — Stormwater Management
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Figure 5-9 Forecasting Replacement Needs — Street Lights
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Figure 5-10 Forecasting Replacement Needs — Street Trees
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5.4 Financial Sustainability

The average annual investment requirement for Whitby’'s ROW assets totals $23,841,317.
Total annual revenue currently allocated to these assets for capital purposes is $9,985,424,
leaving an annual deficit of $13,855,893. To put it another way, ROW are currently funded
at 41% of their long-term requirements. In the short-term, Roads assets are funded at 76%
of requirements — a funding gap that will increase in the medium-term and result in
significant underfunding in the long-term. As a result, the municipality received a ‘D’ for its
financial sustainability grade.

At this level of funding, while the municipality is able to meet its short-term infrastructure
needs, it is underpreparing for its medium-term needs and severely deficient in planning for
its long-term infrastructure requirements. As a result, replacement for assets in the
medium-term will likely be deferred to future years. Funding at or above 70% of its annual
infrastructure needs will position the municipality to meet is short-term and medium-term
requirements.

Table 5-3 describes various funding levels and their impact on short-term, medium-term,
and long-term needs.

92



Town of Whitby Road Right-of-Way Service Area Asset Management Plan

Table 5-3 Infrastructure Report Card - Financial Sustainability Grading Scale

How well is the municipality funding its long-term infrastructure requirements?

Short Term = Less than 5 years

Medium Term =» 5 to 20 years

Long Term =>Greater than 20

ears

Letter
Grade

Rating

Short-
Term
Needs
Met

Medium-
Term
Needs
Met

Long-
Term
Needs
Met

Description

Very Good

Yes

Yes

Yes

The municipality is fully prepared for its
short-, medium- and long-term
replacement needs based on existing
infrastructure portfolio.

Good

Yes

Yes

No

The municipality is well prepared to
fund its short-term and medium-term
replacement needs but requires
additional funding strategies in the
long-term to begin to increase its
reserves.

Fair

Yes

No

No

The municipality is underpreparing to
fund its medium- to long-term
infrastructure needs. The replacement
of assets in the medium-term will likely
be deferred to future years.

Poor

Partly

No

No

The municipality is not well prepared to
fund its replacement needs in the short-
, medium- or long-term. Asset
replacements will be deferred and
levels of service may be reduced.

Very Poor

No

No

No

The municipality is significantly
underfunding its short-term, medium-
term, and long-term infrastructure
requirements based on existing funds
allocation. Asset replacements will be
deferred indefinitely. The municipality
may have to divest some of its assets
(e.g., bridge closures, arena closures)
and levels of service will be reduced
significantly.
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6. Recommendations

This is the Town of Whitby’s first Service Area Asset Management Plan (SAAMP) for its
ROW Services Area. To ensure it is a meaningful document that augments the Town’s
ability to build a strong asset management program, we recommend the following key
actions:

1. The municipality continue its robust ROW condition assessment program and that a
portion of capital funding is dedicated to this. Research should be conducted to
investigate available preventative maintenance techniques with pilot projects to test
their effectiveness.

2. The Town should update this SAAMP on an annual basis.
3. The Town should undertake the development of a long-term financial strategy.

4. The Town should undertake the growth projections via the Development Charges
Study.

5. The Town should investigate and develop other rehabilitation strategies.
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7. Appendix: Condition Rating Scale

Table 7-1 Roads Rating Scale

Rating Description Roads

5 Very Good The a§§et is typically new or recently No distresses.
rehabilitated.

The asset is in good condition. Some . .
: S Minor localized
elements show general signs of deterioration -

4 Good . . g lateral and joint
that require attention. A few elements exhibit

. SN cracks.
minor deficiencies.
The asset is in fair condition. It shows further | Medium

3 Fair signs of deterioration and requires attention. longitudinal, joint
Some elements exhibit moderate deficiencies. | and lateral cracks.
The asset is in poor condition and Alligator cracking
approaching low standards. Many elements now evident.

2 Poor approaching the end of their service life. A Potholes, rutting
large portion of the elements exhibit significant | and/or ponding
deterioration. may exist.

The asset is in unacceptable condition with Severe cracking,

1 Very Poor widespread signs of advanced deterioration. potholes, rutting

All components exhibit signs of imminent
failure.

and/or ponding
may exist.
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Table 7-2 Sidewalks and Multi-Use Paths

Rating Description Sidewalks & MUP
5 Very The asset is typically new or recently
Good rehabilitated. No distresses.

The asset is in good condition. Some Discolouration of

4 Good elements show general signs of concrete/asphalt,
deterioration that require attention. A few minor pitting and
elements exhibit minor deficiencies. cracking.
The asset is in fair condition. It shows

3 Fair further signs of deterioration and requires | Minor vertical
attention. Some elements exhibit moderate | displacements and
deficiencies. medium cracking.
The asset is in poor condition and
approaching low standards. Many

2 Poor elements approaching the end of their Medium vertical
service life. A large portion of the displacements and
elements exhibit significant deterioration. severe cracking.
The asset is in unacceptable condition with Pon.dlng, severe

. : vertical
1 Very W|de§pree_1d signs of advanced o displacements
Poor deterioration. All components exhibit signs ’

of imminent failure.

deformation and
severe cracking.
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Table 7-3 Road Bridges Rating Scale

Rating Description Bridges
5 Very The asset is typically new or recently
Good rehabilitated. No distresses.
The asset is in good condition. Some | Wearing surface - light
elements show general signs of ravelling, narrow cracks,
4 Good deterioration that require attention. A | Soffit - light scaling,
few elements exhibit minor Abutments - light scaling
deficiencies. and staining
e " Wearing Surface ; medium
The asset is in fair condition. It shows : : ,
. S cracking and ravelling, Soffit
. further signs of deterioration and .
3 Fair . . - medium cracks, Abutments
requires attention. Some elements ) :
" NI - slight cracking, moderate
exhibit moderate deficiencies. ;
scaling
The asset is in poor condition and
approaching low standards. Many
2 Poor elements approaching the end of Wearing surface - alligator
their service life. A large portion of cracking, Soffit - moderate
the elements exhibit significant cracks, Abutments - medium
deterioration. cracking, severe scaling
The asset is in unacceptable Wearing surface - potholes
Vv condition with widespread signs of and severe rutting, Soffit -
1 ery dvanced deterioration. Al ki
Poor advanced deterioration. severe map cracking,

components exhibit signs of imminent
failure.

Abutments - severe map
cracking
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Table 7-4 Pedestrian Bridges Rating Scale

Rating Description Pedestrian Bridges
5 Very Good The asset is ty_plcally new or No distresses.
recently rehabilitated.
The asset is in good condition.
Some elements show general , .
: T Light corrosion of metal
signs of deterioration that o
4 Good : . elements. Some hairline
require attention. A few :
o cracking.
elements exhibit minor
deficiencies.
The asset is in fair condition. It Minor height differences may
shows further signs of exist between the height of
3 Fair deterioration and requires path & bridge. Minimal Rusting
attention. Some elements exhibit | of girders. Footings are
moderate deficiencies. starting to spall.
The asset is in poor condition
and approaching low standards. | Moderate cracking and insect
5 P Many elements approaching the | damage in wood elements.
oor . T . .
end of their service life. Alarge | Deck is uneven, footings are
portion of the elements exhibit deteriorating.
significant deterioration.
The asset is in unacceptable Undermining of abutments,
condition with widespread signs | severe cracking of wood and
1 Very Poor | of advanced deterioration. All concrete, and severe rusting

components exhibit signs of
imminent failure.

of metal elements. Some
elements may be missing.
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Table 7-5 Culverts Rating Scale

Rating Description

Culverts

The asset is typically new or
5 Very Good recently rehabilitated.

No distresses.

The asset is in good condition.
Some elements show general

4 Good signs of deterioration that require
attention. A few elements exhibit
minor deficiencies.

Wearing surface - light
ravelling, narrow cracks,
Barrels - light corrosion,
Embankment - no to minimal
erosion

The asset is in fair condition. It
shows further signs of

3 Fair deterioration and requires
attention. Some elements exhibit
moderate deficiencies.

Wearing Surface ; medium
cracking and ravelling, Barrels
- moderate corrosion,
Embankments - minimal
erosion

The asset is in poor condition and
approaching low standards. Many
elements approaching the end of
their service life. A large portion
of the elements exhibit significant
deterioration.

2 Poor

Wearing surface - alligator
cracking, Barrels -severe
corrosion, Embankment -
moderate erosion

The asset is in unacceptable
condition with widespread signs
1 Very Poor | of advanced deterioration. All
components exhibit signs of
imminent failure.

Wearing surface - potholes

and severe rutting, Barrels -
severe corrosion with holes
developing, Embankment -

severe erosion
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Table 7-6 Storm Sewers Rating Scale

Rating Description Storm Sewers
The asset is typically new or recently

5 Very Good rehabilitated. No distresses.

Discolouration of
The asset is in good condition. Some concrete, minor

4 Good elements show general signs of deterioration | pitting, and <5%
that require attention. A few elements exhibit | sedimentation
minor deficiencies. and/or

calcification.
The asset is in fair condition. It shows further MII"IOF. halrllneo
\ o : , cracking, <15%
3 Fair signs of deterioration and requires attention. sedimentation
Some elements exhibit moderate
SR and/or
deficiencies. o .
calcification.
The asset is in poor condition and Medium cracking,
approaching low standards. Many elements 20-40%

2 Poor approaching the end of their service life. A sedimentation
large portion of the elements exhibit and/or
significant deterioration. calcification.

Severe cracking,
The asset is in unacceptable condition with pieces of pipe may
: . : . be loose or
1 Very Poor widespread signs of advanced deterioration. missing. >40%

All components exhibit signs of imminent
failure.

sedimentation
and/or
calcification.
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Table 7-7 Stormwater Management Ponds Rating Scale

Rating Description SWM Ponds
0-9.9%
5 Very The asset is typically new or recently sedimentation. Pond
Good rehabilitated. is functioning as
designed.
The asset is in good condition. Some 10 - 19.9%

4 Good elements show general signs of sedimentation. Pond
deterioration that require attention. A few | is functioning as
elements exhibit minor deficiencies. designed.

20 - 39.9%
The asset is in fair condition. It shows sedimentation.

3 Eair further signs of deterioration and requires | Sediment levels may
attention. Some elements exhibit now be affecting how
moderate deficiencies. well the pond is

functioning.
The asset is in poor condition and 40 - 60%
approaching low standards. Many sedimentation.

2 Poor elements approaching the end of their Sediment levels are
service life. A large portion of the affecting how well the
elements exhibit significant deterioration. | pond functions.

. " >60% sedimentation.
The asset is in unacceptable condition Sedi
Ver with widespread signs of advanced ediment Ievel_s are
1 y viaesp 9 o severely reducing the
Poor deterioration. All components exhibit

signs of imminent failure.

effectiveness of the
pond.
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Table 7-8 Fences Rating Scale

Rating Description Fences
The asset is typically new or recently
5 Very Good rehabilitated. No distresses.
The asset is in good condition. Some
4 Good elements show general signs of deterioration | Minor cracking
that require attention. A few elements exhibit | of fence boards
minor deficiencies. and posts.
Moderate
The asset is in fair condition. It shows further %igglrt])%ao:ds
3 Fair signs of deterioration and requires attention. and posts. Slight
Some elements exhibit moderate deficiencies. heavi :
eaving of
posts.
The asset is in poor condition and Fence boards
approaching low standards. Many elements may be lose,
2 Poor approaching the end of their service life. A moderate
large portion of the elements exhibit heaving of
significant deterioration. posts.
Sections of
The asset is in unacceptable condition with fence are likely
1 Very Poor widespread signs of advanced deterioration. | to fall, posts are

All components exhibit signs of imminent
failure.

heaved and
boards may be
missing.

102




Town of Whitby Road Right-of-Way Service Area Asset Management Plan

Table 7-9 Retaining Walls Rating Scale

Rating Description Retaining Walls
5 Very Good The a;;et is typically new or recently No distresses.
rehabilitated.
The asset is in good condition. Some
elements show general signs of ,
4 Good deterioration that require attention. A No distresses.
few elements exhibit minor deficiencies.
The asset is in fair condition. It shows Sji
; ) : ) ight lean to wall.
. urther signs of deterioration and e
3 Fair . . Minimal aggregate
requires attention. Some elements loss
exhibit moderate deficiencies. '
The asset is in poor condition and Wall has moderate
approaching low standards. Many lean, construction
5 Poor elements approaching the end of their | materials such as
service life. A large portion of the aggregate in gabion
elements exhibit significant baskets starting to
deterioration. wash away.
The asset is in unacceptable condition Wall has severe Iegn,
. : : construction materials
1 Very Poor with widespread signs of advanced such as agareaate in
y deterioration. All components exhibit . ggreg .
. L ) gabion baskets starting
signs of imminent failure.
to wash away.
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Table 7-10 Signs Rating Scale

Rating Description Signs
5 Verv Good The asset is typically new or recently l;l;ccejles(;;esses, meets or
y rehabilitated. -
retroreflectivity.
The asset is in good condition. Some No distresses. meets or
elements show general signs of exceeds ’
4 Good deterioration that require attention. A retroreflectivity. Ma
few elements exhibit minor h liaht b y.d' y
deficiencies. ave slight bending.
The asset is in fair condition. It shows Sign meets_ . :
) S retroreflectivity. Starting
3 Fair further signs of deterioration and to show cracking. Ma
requires attention. Some elements have slight benégiﬁ o)r/
exhibit moderate deficiencies. 9 9
vandalism.
The asset is in poor condition and Coating is moderatel
approaching low standards. Many 9 y
; . crazed, peeled or
5 Poor elementg approaching the end of their faded. Sign does not
service life. A large portion of the meet .retroreflectivit
elements exhibit significant y
S standards.
deterioration.
Coating is severely
The asset is in unacceptable condition crazed, peeled and
. . . faded. Rust may be
with widespread signs of advanced .
1 Very Poor present. Sign may be

deterioration. All components exhibit
signs of imminent failure.

severely bent. Does not
meet retroreflectivity
standards.
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Table 7-11 Street Trees Rating Scale

Rating Description Trees
The asset is typically new or recently | No structural defects.
S Very Good rehabilitated. Balanced full crown.
The asset is in good condition. Some Small missina sections of
elements show general signs of crown Minorgstructural
4 Good deterioration that require attention. A defecté & diseases. <10%
few elements exhibit minor . ' 0
SN dieback of crown.
deficiencies.
The asset is in fair condition. It shows Crov_vn has larger missing
. L sections, some branches
. further signs of deterioration and e )
3 Fair . . missing, minor structural
requires attention. Some elements defects & disease. 10-30%
exhibit moderate deficiencies. ) ’ 0
dieback.
The asset is in poor condition and Crown is severel
approaching low standards. Many unbalanced sev?e/ral
elements approaching the end of their T .
2 Poor o . branches missing, major
service life. A large portion of the
elements exhibit significant structural defects &
N 9 diseases, >30% dieback.
deterioration.
The asset is in unacceptable Maior structural defects
condition with widespread signs of baer celing off ’
1 Very Poor | advanced deterioration. All P g ot

components exhibit signs of imminent
failure.

broken/missing branches,
decay may be present.
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Table 7-12 Streetlight Luminaire Rating Scale

Streetlights

Rating Description Luminai
uminaires
5 Very Good The a§§et is typically new or recently No distresses.
rehabilitated.
The asset is in good condition. Some elements Slightly loose
. o : elements
show general signs of deterioration that require :
4 Good . N allowing the
attention. A few elements exhibit minor o
SN luminaire to
deficiencies. :
slightly sway.
The asset is in fair condition. It shows further .
: : : . . . Loose or missing
3 Fair signs of deterioration and requires attention.
i S elements.
Some elements exhibit moderate deficiencies.
The asset is in poor condition and approaching
2 Poor low standards. Many elements approaching the | Luminaire is not
end of their service life. A large portion of the | working.
elements exhibit significant deterioration.
The asset is in unacceptable condition with Luminaire is not
1 Very Poor | widespread signs of advanced deterioration. All

components exhibit signs of imminent failure.

working.
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Table 7-13 Poles Rating Scale

Rating Description Poles

5 Very Good The a§§et is typically new or recently No distresses.
rehabilitated.
The asset is in good condition. Some elements

4 Good show general signs of deterioration that require Minor pitting.

attention. A few elements exhibit minor
deficiencies.

The asset is in fair condition. It shows further
3 Fair signs of deterioration and requires attention.
Some elements exhibit moderate deficiencies.

Minor hairline
cracking.

The asset is in poor condition and approaching

low standards. Many elements approaching Hairline cracking

2 Poor the end of their service life. A large portion of is becoming
D : : concentrated.
the elements exhibit significant deterioration.
The asset is in unacceptable condition with
widespread signs of advanced deterioration. Medium to
1 Very Poor Qo L ,
All components exhibit signs of imminent severe cracking.

failure.
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Table 7-14 Guiderails Rating Scale

Rating Description Guiderails
Very The asset is typically new or recently .
5 Good rehabilitated. No distresses.
The asset is in good condition. Some : : .
: Very slight sag in guide
elements show general signs of . ,
4 Good o : ) wire. Hardware slightly
deterioration that require attention. A |
0 L oose.
few elements exhibit minor deficiencies.
The asset is in fair condition. It shows Slight saq in quide wire
. further signs of deterioration and '9 g In guid '
3 Fair . : Slight rusting. Evidence
requires attention. Some elements of slight washouts
exhibit moderate deficiencies. 9 ’
Moderate sag in guide
The asset is in poor condition and wire. Wooglen posts
. showing signs of
approaching low standards. Many moderate deterioration
elements approaching the end of their .
2 Poor o : Metal elements showing
service life. A large portion of the . :
o o P signs of rusting.
elements exhibit significant Mod h
deterioration ° era?e_ washouts
' undermining some of
the posts.
Severe sag in guide
wire. Wooden posts
The asset is in unacceptable condition missing or severely
. . . deteriorated. Metal
1 Very with widespread signs of advanced clements showin
Poor deterioration. All components exhibit g

signs of imminent failure.

severe signs of rusting.
Severe washouts
undermining some of
the posts.

108




	Contents
	List of Tables
	List of Figures
	1. Introduction
	1.1 What is Asset Management?
	1.2 Goals of the Municipality
	1.3 Asset Management Vision
	1.3.1 Asset Management Objectives

	1.4 Purpose of the SAAMP
	1.5 Contents of the SAAMP
	1.6 Growth and Demand 

	2. State of Local Infrastructure
	2.1 Asset Hierarchy
	2.2 Asset Inventory
	2.3 Replacement Cost Valuation
	2.4 Asset Condition and Remaining Useful Life
	2.4.1 Asset Condition Distribution
	2.4.2 Infrastructure Report Card

	2.5 Asset Age
	2.5.1 Installation Profile: Infrastructure Investment in Whitby

	2.6 Useful Life Consumption

	3. Levels of Service
	3.1 Overview of Performance Management
	3.2 Risk Management & Prioritization
	3.2.1 Project Prioritization

	3.3 Key Performance Indicators and Targets
	3.4 Future Performance
	3.5 Monitoring, Updating and Actions
	3.6 Non-Infrastructure Solutions and Requirements

	4. Asset Maintenance & Renewal Strategies
	4.1 Condition Assessment Programs
	4.1.1 Pavement Network Inspection
	4.1.2 Bridges & Culverts Inspection
	4.1.3 Storm Sewer Network Inspections 

	4.2 Lifecycle Framework
	4.2.1 Paved Roads
	4.2.2 Storm Sewers
	4.2.3 Bridges & Culverts (greater than 3m span)

	4.3 Monitoring, Updating and Action

	5. Financial Strategy
	5.1 General Overview of Financial Plan Requirements
	5.2 Current Financial Profile
	5.3 Forecasting Replacement Needs
	5.4 Financial Sustainability

	6. Recommendations
	7. Appendix: Condition Rating Scale


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /PDFA1B:2005

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice






Accessibility Report





		Filename: 

		SAAMP-Road-ROW.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



