
COMMITTEE OF THE WHOLE (WORKING SESSION) –  JUNE 21, 2011 

PAVEMENT MANAGEMENT PROGRAM UPDATE  (2012 AND 2013) 

Recommendation 

The Commissioner of Engineering and Public Works recommends: 
 
1. That the Update to the Pavement Management Program for 2012 and 2013 be approved, in 

principle; and; 
 
2. That the proposed projects be brought forward for submission as part of the 2012 and 2013 

Budgets. 
 
Contribution to Sustainability 
 
Council at its meeting of April 2, 2007 (Item 1, Report No. 14, of the Committee of the Whole 
(Working Session), which can be found in Attachment 3) adopted without amendment a report 
outlining the City’s proposed 5 Year Pavement Management Program for the years 2007 to 2011, 
which identified a number of activities to maintain, preserve, rehabilitate and replace the City’s 
road infrastructure. The works identified will ensure that an acceptable level of service by the 
City’s infrastructure is maintained for the health and well being of its citizens.  
 
Analysis of current funding levels for the Pavement Management Program illustrate that the 
existing road network is projected to approach the minimum level of service threshold, Pavement 
Composite Index (PCI) of 70 out of 100 (possible points), by 2030. This does not account for any 
new roads that are assumed by the City that may impact service level projections. 
 
Economic Impact 
 
The 2 Year Update to the Pavement Management Program (PMP) will require an investment of 
$18,320,615 (excluding interest). This funding level is consistent with previous funding levels for 
the PMP of approximately $9M per year. Capital Funding is provided through the issuance of 
debentures while maintenance related costs are funded through the Operating Budget. The 
issuance of the long term debt will have an estimated interest cost of $5,496,185 when the 
projects are complete. 
 
The requirement per annum is broken down as follows: 
 

Year 

Long Term 
Debenture 

(LTD) 
Amount 

LTD Annual 
Principal & 

Interest 
On Issue 

Annual Impact 
of Tax Rate 
(1%=1,410,074) 

Cumulative 
Operating 

Budget 
Impact 

2012 $9,075,390 $1,164,320 0.83 % 0.83% 
2013 $9,245,225 $1,186,110 0.84 % 1.67% 
Total $18,320,615 $2,350,430   

 
The cumulative annual impact after year 2 of the update to the PMP, to the operating budget, as 
a result of issuing debentures in the amount of $18,320,615, is $2,350,430 or 1.67% on the tax 
rate. The payments will continue over the term of the debentures which typically has been 10 
years. 
 
The Long Term optimization of resources can be achieved through City initiatives such as the 
asset management strategies incorporated into the Pavement Management System. Modeling 
these figures within the Long Range Financial Planning Model so that future funding implications 



are known and can be planned for at the earliest possible time will allow for budgetary and/or 
program changes to be considered accordingly. 

Communications Plan 

Implementation of individual projects would be subject to the Engineering Services Department 
standard communication protocol.  All affected residents will be notified during the pre-
engineering, detailed design and construction phases of all projects. 

Purpose 

The purpose of this report is to obtain Council approval, in principle, for the update to the 
Pavement Management Program for the years 2012 and 2013. 

Background - Analysis and Options 

On April 2, 2007, Council approved the Pavement Management Program for the years 2007 to 
2011.  The philosophy behind this new pavement management strategy was a departure from the 
traditional roads program methodology implemented previously.  Prior to 2007, these programs 
(Road Resurfacing, Road Reconstruction and Rural Road Upgrading) were prepared on a ‘worst 
first’ basis and road sections were evaluated utilizing factors such as traffic volumes and 
condition rating of the road facility. Consideration was also given to other factors such as roads in 
the same vicinity that are also deficient and that were constructed in the same era. 

The PMP established a level of service for the entire road network, that would be measured using 
a Pavement Composite Index. An overall average PCI of 70 out of 100 possible points would be 
maintained. A prioritized listing of roads was developed for preventative maintenance, pavement 
preservation, road rehabilitation and reconstruction to meet this objective.  The first 4 years of this 
program has been successfully delivered and the final year will be completed before the end of 
the 2011 construction season.  

The Pavement Management Program is a planned system of treating pavements at the optimum 
time to maximize their useful life, resulting in enhanced pavement longevity at a minimized cost.  
Typically, a pavement will perform well until a certain point in their life span, at which time it 
deteriorates rapidly to failure. Treating a pavement prior to this point (early in its life cycle) 
eliminates or delays spending 10 to 20 times the cost on future, more extensive rehabilitation or 
reconstruction.  The PMP is subdivided into four main categories; Preventative Maintenance, 
Preservation, Rehabilitation and Replacement. 
 
Preventative Maintenance 
 
Preventive maintenance is a culmination of activities undertaken to provide and maintain 
serviceable roads which may include some minor rehabilitation projects.  It excludes pavements 
requiring major rehabilitation or reconstruction.  The American Association of State Highway and 
Transportation Officials (AASHTO) has defined preventive maintenance as, "a planned strategy 
of cost effective treatments to an existing roadway system and its appurtenances that preserves 
the system, retards future deterioration, and maintains or improves the functional condition of the 
system (without substantially increasing structural capacity)." The treatment methods currently 
utilized for pavement preservation are crack sealing and drainage treatments.  The Preventative 
Maintenance activities are delivered by the Public Works Department. 
 
Preservation 
 
Pavement Preservation utilizes timely and appropriate treatments that will have the cumulative 
effect of postponing costly rehabilitation, preventing the need for reconstruction, and improving 



overall pavement conditions. Timely preservation results in improved safety and mobility, and 
smoother, longer lasting pavements.  
 
Experience shows that spending $1 on pavement preservation eliminates or delays spending $6 
to $10 dollars on future rehabilitation or reconstruction costs. Pavement preservation can result in 
a pavement receiving a treatment even when there is nothing apparently wrong with it. Micro 
surfacing is the preferred method utilized for pavement preservation. 
 
Micro surfacing projects were carried out in 2009, and the product met the required performance 
expectations.  However, as a result of aesthetic concerns identified, staff was directed to carry out 
a full review of the micro surfacing process. In 2010, the mix design was modified to improve the 
aesthetic characteristics of the treatment. The modifications resulted in improved aesthetic 
characteristics, however, the product did not meet other performance expectations. 
 
Rehabilitation 
 
Road rehabilitation is the partial or full removal of existing asphalt and the installation of new hot 
mix asphalt.  It is important to note that the existing granular base remains untouched in 
rehabilitation projects.  Experience shows that spending $1 on rehabilitation at the ideal time in a 
pavement’s life cycle will delay spending $4 to $5 dollars on future reconstruction costs. As a 
result, the majority of the proposed PMP (on a cost basis) utilizes this treatment method. 
 
During the preliminary engineering stage of these projects, any surface and sub-base drainage 
deficiencies are identified, reviewed corrected.  In addition, the structural integrity of the existing 
curb is assessed using the curb removal policy, and the quantity of curb removal is calculated.  
The treatments utilized for rehabilitation are mill and overlay, or removal and replacement of the 
existing asphalt. 
 
Replacement 
 
Road replacement is the removal of existing asphalt, granular base and concrete curb/curb and 
gutter and the construction of a new road (including new granular base, concrete curb and gutter 
and asphalt).  This is the most expensive treatment method and is reserved for roads, at a point 
in their life cycle, that are structurally failing, and where the application of preventative 
maintenance, pavement preservation and/or rehabilitation would be ineffective.  These roads 
have significant surface and sub-base drainage deficiencies and the structural integrity of 
concrete curbs and asphalt are considerably compromised. The treatment utilized for 
replacement is full road reconstruction. 
 
Changes to the Pavement Management Program 
 
Based on the experience gained from delivering the PMP from 2007 to 2011, the input criteria 
was reviewed by Engineering Services staff as part of the development of the update to the 
Pavement Management Program. New parameters were established and inputted to ensure a 
more efficient program.  The following criterion was analyzed and evaluated: 
 
1. Project Groupings 

The road network analysis was completed on reviewing a grouping of roads within a 
subdivision as opposed to individual roads.  Typically, roads within the same subdivision 
have similar characteristics such as pavement age, structural integrity and overall quality. 
In addition, there are a number of advantages that can be realized by developing a 
program that groups projects within the same geographic region.  These advantages 
include economies of scale resulting in cost reductions, construction efficiencies and  
reduction in overall construction timelines, as well as improved customer service by 
reducing construction impact to residents. 
 



 
2. Micro Surfacing 

In 2009 and 2010 micro surfacing was piloted and introduced as part of pavement 
preservation activities.  Based on the feedback received, micro surfacing will not be used 
on local and feeder roads within residential communities. However, this treatment will be 
considered on residential collector roads (4 lanes), industrial roads, and locations where 
skid resistance issues may exist. 
 

3. Crack Sealing  
All proposed mill and overlay and micro surfacing projects will undergo a crack sealing 
treatment within 4 years after completion.  This will create an opportunity to seal any 
cracks that may migrate from the base asphalt to the surface.  This would also assist in 
ensuring that the pavement will realize the greatest projected life cycle benefits. 
 

4. Curb/Curb and Gutter Replacement  
In order to meet residents’ expectations, the following guidelines have been revised to 
reflect changes in the criteria regarding curb replacement for all rehabilitation and 
replacement projects. 
 
A) All driveway curb lines, showing any extent of structural deficiencies, will be replaced 

for the entire width of the existing driveway curb depression. Principle structural 
deficiencies considered in determining replacement of curb/curb and gutter include, 
but are not necessarily limited to, the following: 

 
 major stress cracks - greater than 2 per driveway entrance or longer than 

500mm each 
 any ponding area – standing water along the curb line/gutter 
 curb misalignment – offset curb lines  
 differential settlement - greater than 25mm high/low 
 type of curb – not to City Standard 
 any missing curb line sections 
 other major defects affecting structural integrity or public safety 

 
B) Driveways disturbed as a result of curb/curb and gutter replacements will be restored 

in kind to a maximum distance of 0.5m behind the curb in order to allow for any grade 
adjustments or “matching” to the existing driveway.  Driveway aprons (the portion of 
driveways between the curb and sidewalk, within the City’s right-of-way) will be 
completed replaced as part of the curb/curb and gutter replacements on 
Rehabilitation projects.  Any additional driveway replacement requested beyond 
these limits will be the responsibility of the property owner. 

 
C) Engineering Services will endeavour to replace all barrier curb with curb and gutter.  

During the preliminary engineering stages of rehabilitation and/or reconstruction 
projects, a feasibility study will be undertaken to determine the benefit of replacing 
existing barrier curb with curb and gutter. 

 
5. Sidewalk Replacement  

To date, the sidewalk replacement undertaken as part of the rehabilitation program was 
mainly identified on an “as needed” basis.  Any sidewalk that has been identified as 
comprimized structurally or presents a hazard to pedestrians (such as trip, slip and fall, 
etc.) was removed and replaced to alleviate these issues.  In future, to meet the 
requirements of the Accessibility for Ontarians with Disabilities Act (AODA) and as 
identified within the Engineering Services 2010 Accessibility Plan, all existing pedestrian 
ramps (sidewalks that lead to an intersection) will be retrofitted to include directional lines 
as part of any rehabilitation or replacement project. 



 
 
Asset Management Methodology 
 
On February 16, 2006, Council endorsed through resolution, InfraGuide and the best practices 
with respect to Asset Management. Through InfraGuide, a comprehensive business strategy 
involves three pillars: People, Information and Technology.  
 
The Essential Elements of an Asset Management Plan are: 
 

1. What do you have and where is it? 
2. What is it worth? 
3. What is its condition and its expected service life? 
4. What is the level of service expectation, what needs to be done? 
5. When do you need to do it? 
6. How much will it cost and what is the acceptable level of risk? 
7. How do you ensure long term affordability? 

 
People, Information and Technology in practice with the Essential Elements is the key to a 
successful implementation of an Asset Management Plan. 
 
It is within this framework that the Pavement Management Program Update is being reported. 
 
1. What do you have and where is it? 
 
The inventory of City owned active roads are summarized in the following table by Ward, Surface 
Material Type. 
 

 Table No.1 

Summary of Road Network - By Ward and Surface Material 

Ward Surface Material 
Total Centreline 

kms 
Total Lane kms 

Gravel / Stone 23.57 47.14 
Asphalt 176.18 379.04 1 

Surface Treated 24.88 49.77 
Gravel / Stone 7.14 14.29 

Asphalt 151.07 344.36 2 
Surface Treated 5.67 11.34 

3 Asphalt 144.21 347.43 
4 Asphalt 154.96 392.26 

Asphalt 74.16 176.74 
5 

Surface Treated 3.27 6.53 
Total  765.11 1768.9 

 
2. What is it worth? 
 
The 2010 City of Vaughan road network asset is valued at $780M. Based on the reconstruction 
unit rate used within the Pavement Management System, staff have estimated the replacement 
value of the City’s entire road network, to be approximately $2.1B. This figure does not include 
the value for underground servicing such as water and wastewater systems nor boulevard 
amenities such as sidewalk or street lighting. 
 



 
3. What is its condition and its expected service life? 
 
The condition of a road is determined through a combination of field inspection and review of 
various analytical factors. Individual ratings and indices are combined into an overall index called 
a Pavement Composite Index (PCI) with an ascending range of 0 (worst) to 100 (best). This index 
is comprised of 3 major subsections being: 
 
Health The condition of a road which includes surface ride comfort, 

structural distresses and its ability to properly drain water away from 
the road’s structural components; 

Capacity The current, measured traffic volume (Annual Average Daily Traffic) 
as compared to the theoretical capacity of a road; 

Physical Environment The remaining considerations surrounding the behavior of a road 
including skid resistance, safety and geometry. 

 
A complete definition and description of the Pavement Composite Index is included in Attachment 
No. 1. 
 
According to the Pavement Management System, the projected average overall network 
condition (at the end of 2011) for all City roads is a PCI of 88 out of 100 possible points. The  
current average network condition distribution for all City roads is summarized in the following 
table: 
 
Table No.2 

Pavement Management 
System Grouping 

Value Range Network Distribution 

Excellent 80 to 100 92.3% 
Good 60 to 80 5.7% 
Fair 35 to 60 1.4% 
Poor 20 to 35 0% 

Very poor 0 to 20 0% 
 
4. What is the level of service expectation, what needs to be done?, and 
 
5. When do you need to do it? 
 
Setting a Level of Service (LOS) or a target, is an important and critical step in a proper Asset 
Management Plan. From Item 1, Report No. 28 of the Committee of the Whole (Working Session) 
on May 23, 2006, Council set a Level Of Service to maintain an overall average road network 
rating being a Pavement Composite Index (PCI) of 70 out of 100 (possible points). 
 
Applicable treatments that fall within Capital and Operations and Maintenance Budget categories 
are as follows: 
 

Budget Type Treatment Name 
Operating Crack Seal 
Operating Drainage Treatment 

Capital Complete Reconstruction 
Capital LCB Surface Treatment 
Capital LCB Upgrade To HCB 
Capital Micro Surface 
Capital Mill And Overlay 
Capital Pulverize And Overlay 
Capital Remove And Replace 



 
Attachment No. 2 includes a detailed Project Level Program This list is sorted by the following 
criteria: 
 

 Year 
 Treatment Name 
 Street Name 
 Street From 
 Street To 

 
Please note that the Pavement Management Program reflects a shift to more preventative and 
rehabilitative methods of intervening strategies in the lifecycle of a road such as Crack Sealing, 
Micro Surfacing and Mill and Overlay. This philosophy will provide the City with its greatest return 
on every dollar invested to maximize the life of our road asset. 
 
6. How much will it cost and what is the acceptable level of risk? 
 
Based on the target Level of Service, investment required over the next 2 years are as follows: 
 

Year Capital Budget 
2012 $9,075,390 
2013 $9,245,225 

 
Ongoing discussions take place with staff of our Public Works Department regarding the 
conditions of existing underground services such as storm and sanitary sewers and watermains.  
If there is also a potential need to perform substantial repairs or replacement of underground 
services in the near future, then the road need in those locations will be aligned to remedy both 
deficiencies at the same time. 
 
7. How do you ensure long term affordability? 
 
As the City’s road infrastructure, information, systems and technology matures, multi-faceted 
integration across all asset classes such as roads, structures, pipes and amenities will be 
realized. This is a natural path not only from an engineering technical analysis but should also be 
embraced from a financial perspective.  
 
We must acknowledge that activities such as Crack Sealing and Drainage Treatment directly 
affect the lifecycle of a road. Future funding requirements will shift year to year between 
preventative and rehabilitative types of intervention such as Crack Sealing and Mill and Overlay.  
 
Ensuring that the funding requirements are captured in the long range financial planning model, 
and that any increases to proposed funding requirements are supported, will ensure that the road 
network is maintained at our target Level of Service.  
 
Meeting the target level of service is critical to maximize the benefit for every dollar invested in 
road rehabilitation which will directly reduce costly future road reconstruction. Should current and 
future funding levels not be supported, the risk of further deterioration of roads, a reduced level of 
serviceability and an increase in long term maintenance costs for our road system, without the 
opportunity to achieve sustainability.  
 
 
 
 
 
 



 
Relationship to Vaughan Vision 2020/Strategic Plan 
 
In consideration of the strategic priorities related to Vaughan Vision 2020, the recommendations 
of this report will assist in: 
 

 Maintaining corporate assets and infrastructure; 
 Enhance environmental sustainability and a healthier environment through the use of 

alternative construction methodologies; and, 
 In compliance with Green Directions Vaughan – Community Sustainability and 

Environmental Master Plan – the need to support the continuing repair and renewal of 
our road network is facilitated. 

 
This report is consistent with the priorities previously set by Council. 
 
Regional Implications 
 
There are no Regional implications. 

Conclusion 

The purpose of this report is to obtain Council approval, in principle, for the update to the 
Pavement Management Program for the years 2012 and 2013. 

Attachments 

1. Summary of Terms 
2. 2012 and 2013 Update to the Pavement Management Program 
3. Extract from Council Meeting Minutes – April 2, 2007 – 5 Year Pavement Management 

Program 

Report prepared by: 

Vince Musacchio, P.Eng., PMP, Manager of Capital Planning and Infrastructure, ext. 8311 
 
Respectfully submitted, 
 
 
 
 
 
 
Bill Robinson, P. Eng.      Jack Graziosi, P. Eng. 
Commissioner of Engineering and Public Works   Director of Engineering Services 
 
VM:mc 



  



  



  

 



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  


