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We invest in what matters…financial 
and physical resources under our 

care are used to address the needs 
of citizens today — and tomorrow.

Appendix 1
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INTRODUCTION
Preservation of the City of Saskatoon (City) paved roadways is funded 
through the Paved Roadways Infrastructure Reserve. Prior to 2013, this 
reserve was underfunded and, over time, roadways deteriorated resulting 
in a backlog of preservation and maintenance projects.

In 2013, City Council adopted a funding strategy intended to improve the 
condition of City roadways and slowly over time decrease the backlog of 
preservation work. 

Starting in 2014, a three-year dedicated tax levy was adopted to increase 
base funding levels to $26.2 million by 2016. This plan was adjusted to a  
four-year phase-in during 2015 business plan and budget deliberations, 
which resulted in 2017 being the final year of the roadway dedicated levy 
phase in. 

In 2017, target base funding was established as well as an adjustment 
to the program to target an average 20-year return cycle for roadway 
preservation and to also include the adjacent sidewalks as part of the 
sidewalk preservation program. With the base level funding established 
in 2017, 2018 and early projections for 2019 show that this funding is 
enough to achieve the target average return cycle of 20 years for both 
roadway and sidewalk preservation. Although with the continued growth 
of the overall network and steady climb in construction costs, inflation 
adjustments must continue to sustain an average 20-year return cycle for 
roadways and sidewalks. 

CURRENT INVENTORY
The City’s roadway assets are estimated to have a replacement value of 
$2.98 billion. This value includes the cost of replacing the road by physical 
excavation, and with new approved materials.

Table 1: Current Inventory (in Billions of dollars)

Asset Inventory Lane-Km Replacement Cost % of Roadway

Lanes 108 $0.08 2.5%

Local Roads 2,100 $1.41 49%

Collector Roads 807 $0.56 19%

Arterial Roads 783 $0.55 18%

Expressways 452 $0.37 11%

Total 4,250 $2.98 100%

Roadway inventory managed by the Public Private Partnership are not included above.
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Roadway Network:
The two types of roadway networks: Neighbourhood Networks and 
Primary Networks.

Neighbourhood Network:
Roadways classified as “Local” belong to the Neighbourhood Network.

 k Local Roads: These roadways provide land access and are not intended 
to carry large volumes of traffic.

Primary Network:
Roadways classified as Lanes (Paved), Collector, Arterial, and Expressway 
belong to the Primary Network.

 k Lanes (Paved): These roadways provide land access to residential, 
commercial and industrial properties and are not intended to carry large 
volumes of traffic. They feed into Local, Collector and Arterial roadways.

 k Collector Roads: These roadways provide both traffic movement and 
land access. They are typically a connection between Local roads and 
Arterials and are often wider than a Local.

 k Arterial Roads: These roadways provide high traffic movement between 
major traffic generators such as residential, commercial, and industrial 
neighbourhoods. They are typically a connection between Collectors 
and Expressways.

 k Expressway Roads: These roadways accommodate high-traffic volume 
at high speeds and move traffic from one sector of the city to another.

In order to provide a high-level overview of the state of the roadways, the 
following graph depicts the percentage of roadways in each classification 
and its associated values.

Figure 1: 2017 Roadway Inventory by Per cent  
with Replacement Value (in Billions of dollars)
Total Lane-Kms = 4,250

Roadways 

PHYSICAL CONDITION OF ROADWAYS 
In 2017, the City undertook a second full network condition assessment of 
the paved roadway network. This assessment, based on industry standard 
methodologies was used to report on existing conditions and aid in setting 
future roadway preservation programs.  

The process of assessing the paved roadway network took into account 
surface pavement condition, ride and roughness, and structural adequacy. 
With a second set of data, overall network condition was verified with 
inaccuracies from the previous assessment being corrected, improving the 
knowledge of the network and the pavement management system. A third 
condition assessment is planned for 2020. 

Tables 2, 4, and 6 outline the two decisions made to proceed with an 
asset management plan: 

1. The desired condition level
2. Timeframe to reach the desired condition level (expenditure level)

Pavement Surface Condition:

The pavement surface condition state is represented by a Pavement 
Condition Index (PCI) which is an international standard based on the 
American Society for Testing and Materials (ASTM) D6433 used for 
roadway condition assessment. The PCI only represents the surface 
condition of the pavement.  However, distresses in the surface condition 
may be symptoms of underlying structural issues and/or cause of poor 
ride and roughness. The PCI is used as the primary condition 
categorization of the paved roadway network. 

Table 2 shows the numerical rating assigned based on the 100-point scale, 
with 0 being the worst or “Failed” condition, to 100 being the best possible 
or “Good” condition. 
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PHYSICAL CONDITION OF ROADWAYS
In 2017, the City undertook a second full network condition assessment of 
the paved roadway network. This assessment, based on industry standard 
methodologies, was used to report on existing conditions and aid in setting 
future roadway preservation programs. 

The process of assessing the paved roadway network took into account 
surface pavement condition, ride and roughness, and structural adequacy. 
With a second set of data, overall network condition was verified with 
inaccuracies from the previous assessment being corrected, improving the 
knowledge of the network and the pavement management system.  
A third condition assessment is planned for 2020.

Tables 2, 4, and 6 outline the two decisions made to proceed with an asset 
management plan:

1. The desired condition level

2. Timeframe to reach the desired condition level (expenditure level)

Pavement Surface Condition:
The pavement surface condition state is represented by a Pavement Condition 
Index (PCI), which is an international standard based on the American 
Society for Testing and Materials (ASTM) D6433 used for roadway condition 
assessment. The PCI only represents the surface condition of the pavement. 
However, distresses in the surface condition may be symptoms of underlying 
structural issues and/or cause of poor ride and roughness. The PCI is used as 
the primary condition categorization of the paved roadway network.

Table 2 shows the numerical rating assigned based on the 100-point scale, 
with 0 being the worst or “Failed” condition, to 100 being the best possible 
or “Good” condition.

Table 2: Numerical Rating - PCI Pavement Index Range

Condition 
Description

PCI Pavement 
Index Range Example

Good 85 < PCI ≤ 100 Little to no light defects

Satisfactory 70 < PCI ≤ 85 Up to a few light defects

Fair 55 < PCI ≤ 70 Multiple light defects, or a few medium defects

Poor 40 < PCI ≤ 55 Multiple defects, light and medium

Very Poor 25 < PCI ≤ 10
Many light defects, or a few medium defects, or a 
combination of a few light and medium defects, 
or one high defect

Serious 10 < PCI ≤ 25
Multiple light defects, or multiple medium 
defects, or a couple high severity defects, or a 
combination of any defects

Failed 0 < PCI ≤ 10 Lots of light defects, or multiple medium defects, 
high defects, or a combination of any defects



R O A D WAY S   |   5

A failed roadway typically exhibits multiple surface condition defects 
and structural deficiencies as shown below. The PCI condition state is 
calculated based on distinct deduction values for each defect present.

Table 3 shows that in 2017 the City’s roadway network as a whole was 
considered in “Satisfactory” condition with an average PCI of 72.7. The 
percentage of the Road Network in a “Fair” to “Good” condition is 73%. 
Whereas, 19% of the Roadway Network is in a “Poor” to “Failed” condition, 
and 8% is unrated at this time. The unrated locations are typically new or 
recently rehabilitated roads and assumed to be in a “Good” condition state 
but are excluded from the average.

Comparing the 2014 and 2017 assessments, condition showed to have 
decreased however since this is the second condition assessment using 
similar methodologies, we are able to compare and find data errors in 
previous assessments. Comparing only roads assessed in both 2014 and 
2017 data sets and adjusting data errors, PCI is improving slowly as per the 
City’s approved expenditure level.

The current target is an average PCI of 80 to 85 that will indicate the City’s 
roads will be in a “Satisfactory/Good” condition. It is not common to have 
a municipality’s inventory in the 90 to 100 PCI range as best practice 
is to allow roadways to go through a certain life cycle before treatment 
is applied. Future projections utilizing our current three-year plan and 
average growth of new roadways show a continued improvement to PCI 
with the goal of reaching an average PCI of 80 to 85 slowly over time.

Table 3: Rated Roadway Network Average PCI

Road Class Average PCI  
2017

Estimated PCI 
2020**

Condition 
Description

Lanes 68.4 70.2 Fair

Locals 76.1 75.9 Satisfactory

Collectors 68.5 72.3 Fair

Arterials 68.5 72.3 Fair

Expressways 71.4 72.6 Satisfactory

Rated Network Avg* 72.7 74.2 Satisfactory

*Weighted average based on network percentage in each road class. Note; a percentage of 
roadways in each class were not rated.

**2020 PCI values are projected based on the 2017 condition assessment and completed 
surface treatments, estimated network deterioration rates, and additional new roadways. Actual 
PCI ranges and network improvements will be confirmed during the next City-wide roadway 
condition assessment in 2020.

Failed roadway
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Figure 2: PCI by Per cent Length for each Road Class.  
This chart also includes percentage of unrated roadways. 

PAVEMENT RIDE AND ROUGHNESS
Pavement ride and roughness is represented by an International Roughness 
Index (IRI), which is a measure of irregularities of the surface that affect 
the ride quality. The process of IRI was developed in 1986 and is the most 
common methodology used worldwide for evaluating quality of ride. 

The IRI was determined for 3,767 Lane-km (88.6%) of the City’s Roadway 
Network. These include Local, Collectors, Arterials, and Expressways. 
Accurate measurements to determine IRI require constant minimum speed 
of 25 km/h which cannot be achieved on short road segments or segments 
where speeds are restricted below 25 km/h (Lanes). The results of the IRI 
aid in the prioritization and treatment selection.

Index ranges for condition descriptions are shown in Table 4 and differ 
based on road classification. A higher IRI results in a higher roughness in 
the ride.

Condition 
Description

Colour Code
PCI Pavement 
Index Range

Good 85<PCI≤100

Satisfactory 70<PCI≤85
Fair 55<PCI≤70

Poor 40<PCI≤55
Very Poor 25<PCI≤40

Serious 10<PCI≤25
Failed 0<PCI≤10

Road Average PCI Condition Description Lane-kms Evaluated 2014 PCI Adjusted 2014 PCI 2017 PCI Change in Condition
Lanes 68.4 Fair Local 1,950 77.4 75.9 76.3 0.5
Locals 76.1 Satisfactory Collector 746 67.4 66.0 69.4 3.4

Collectors 68.5 Fair Arterial 701 71.2 69.5 69.8 0.3
Arterials 68.5 Fair Expressway 447 77.9 75.6 72.3 -3.3

Expressways 71.4 Satisfactory Total Network 3,844 74.4 72.8 73.3 0.6
Rated Network Average 72.7 Satisfactory

Paved Lanes
108 Ln-Kms

Locals
2,100 Ln-Kms

Collectors
807 Ln-Kms

Arterials
783 Ln-Kms

Expressways
452 Ln-Kms

Network
4,250 Ln-

Kms
Good 20.2% 37.6% 25.3% 23.0% 35.1% 31.9%

Satisfactory 24.3% 24.2% 19.8% 24.3% 21.9% 23.1%
Fair 17.1% 16.8% 20.9% 20.1% 15.5% 18.0%
Poor 16.6% 9.7% 14.0% 13.4% 10.1% 11.4%

Very Poor 6.3% 3.8% 9.6% 8.5% 13.7% 6.9%
Serious 0.8% 0.5% 1.6% 1.4% 0.1% 0.8%
Failed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Unrated 14.6% 7.5% 8.8% 9.2% 3.6% 7.8%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Data For Chart to Right
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Table 4: IRI Pavement Index Range

Condition 
Description

IRI Pavement Index Range mm/mm

Example
Local Collector/

Arterial Expressway

Very Good 0 ≤ IRI ≤ 2.9 0 ≤ IRI ≤ 2.3 0 ≤ IRI ≤ 1.6
Brand new road or 
newly resurfaced road 
with great ride quality

Good 2.9 < IRI ≤ 4.5 2.3 < IRI ≤ 3.6 1.6 < IRI ≤ 2.6
Pavement with very 
few undulations and 
generally a smooth ride

Fair 4.5 < IRI ≤ 5.7 3.6 < IRI ≤ 4.5 2.6 < IRI ≤ 3.3

Significant portion 
of utility settlements 
causing an  
unsmooth ride

Mediocre 5.7 < IRI ≤ 8.1 4.5 < IRI ≤ 6.3 3.3 < IRI ≤ 4.6

Roadway with many 
distresses, patching 
and utility settlements 
creating a bumpy ride

Poor IRI > 8.1 IRI > 6.3 IRI > 4.6

Roadways usually 
pothole ridden with 
many undulations 
causing a rough ride

A roadway with a very high IRI score typically exhibits surface defects 
that provide a rough or bumpy ride. The photo at left is an example of a 
road with IRI > 9.4.

Table 5 shows the weighted average for each road classification. 
Expressways, Arterials, and Locals all have an IRI of “Good” and Collector 
roads are “Fair”. A weighted average was calculated for all roadway types 
as a group that resulted in a 3.8 mm/m, meaning that the City’s roadways 
are in a “Good” quality of ride condition state.

Table 5:  Roadway Network Weighted Average IRI  
(based on lane-km rated for each road class)

Road Average IRI (mm/m) Condition Description

Locals 4.5 Good

Collectors 4.0 Fair

Arterials 2.9 Good

Expressways 1.9 Good

Rated Network Avg 3.8 Good

High IRI roadway

Very low IRI roadway
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Figure 3 illustrates the IRI as a percent of length for each road class. This 
chart does not include the percentage of unrated roadways.

Figure 3: IRI as a Per cent of Length of Rated Roads

EXPENDITURE LEVELS
The Administration evaluates the condition of the City’s assets in order 
to develop annual programs to maintain the assets at a minimum cost. 
Condition assessments or evaluations are conducted and used to establish 
condition levels as well as develop annual capital improvement plans.

The Level of Service for each type of asset is defined; however, as the 
Level of Service increases for the asset, so does the cost of maintaining the 
asset. In order to be able to compare the level of investment for all assets 
corporate-wide, five levels of expenditures are identified in Table 6. 

It should be noted that expenditure levels are not condition assessments, 
but lead to a change in the asset condition over time. 

“A” represents the highest level of expenditure and “F” represents no 
expenditure.

Road  Classification Average IRI (mm/m) Condition Description
Local Collector/Arterial Expressway Locals 4.5 Good

Very Good 0 ≤ IRI ≤ 2.9 0 ≤ IRI ≤ 2.3 0 ≤ IRI ≤ 1.8 Collectors 4 Fair
Good 2.9 < IRI ≤ 4.5 2.3 < IRI ≤ 3.6 1.8 < IRI ≤ 2.5 Arterials 2.9 Good
Fair 4.5 < IRI ≤ 5.7 3.6 < IRI ≤ 4.5 2.5 < IRI ≤ 3.5 Expressways 1.9 Very Good - Good

Mediocre 5.7 < IRI ≤ 8.1 4.5 < IRI ≤ 6.3 3.5 < IRI ≤ 6.5 Rated Network Avg 3.8 Good
Poor IRI > 8.1 IRI > 6.3 IRI > 6.5

Locals
2,100 Ln-Kms

Collectors
807 Ln-Kms

Arterials
783 Ln-Kms

Expressways
452 Ln-Kms

Network
4,142 Ln-Kms

Very Good 21.5% 12.5% 33.8% 55.2% 25.8%
Good 29.6% 32.4% 36.5% 21.1% 30.5%
Fair 17.6% 16.7% 11.1% 13.8% 15.8%

Mediocre 16.5% 20.3% 7.4% 5.3% 14.3%
Poor 5.0% 8.8% 1.8% 0.2% 4.6%

Unrated 9.9% 9.2% 9.4% 4.5% 9.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0%

IRI Pavement Index Rang mm/m
Colour Code

Condition 
Description
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Table 6: Expenditure Levels

Expenditure 
Level Asset Condition Description

“A” Getting Better Quickly

Sufficient expenditures to keep asset in 
the condition specified by City Council and 
to increase asset condition/value quickly 
over time

“B” Getting Better

Sufficient expenditures to keep asset in 
the condition specified by City Council and 
to increase asset condition/value slowly 
over time

“C” Maintain Assets in Current 
Condition

Sufficient expenditures to keep asset in 
constant condition over time 

“D” Getting Worse
Insufficient expenditures to maintain asset 
condition. Over time asset condition will 
deteriorate

“F” Getting Worse Quickly No expenditures. Asset condition/value 
decreased rapidly

Table 7 aligns the desired condition and expenditure level. 

The current PCI is at 72.7 and the physical condition desired is an average 
PCI of 80 to 85. This desired level is at the top range of the satisfactory 
PCI range. The table also shows the required funding to meet a Level “B” 
expenditure level and associated funding gap.

Table 7: Funding (in Millions of $)

Asset Physical Condition 
Actual

Physical Condition 
Desired

Desired 
Expenditure Level

Required Annual 
Funding to Meet 
Expenditure Level 
(2019 Dollars)

2019 Budget

Roadways PCI Rating 72.7 PCI target rating - 
80 to 85 Level B $26.5 $26.5*

*$700K yearly from Roadway Preservation Program budget dedicated to address asphalt 
overlays on sidewalks. 

The amount of annual base funding is currently sufficient to achieve the 
desired expenditure Level “B”. The plan for the base funding was to be 
achieved by 2016; however, to maintain a lower tax increase, the timeframe 
to reach base funding was extended to 2017. 

From 2014 to 2016, base funding was not met; however, favorable tender 
pricing in these years helped the program achieve an average 18-year return 
cycle for roadway surface treatments. In 2014, an adjustment to the program 
was made where the average 20-year return cycle for roadways also 
included the adjacent sidewalks. In 2017 and 2018, an additional $2.2 million 
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from the roadways budget was allocated to supplement sidewalks with 
asphalt overlays and high priority sidewalks outside the roadway program. 

With favorable tender pricing in 2017, 2018 and 2019, subsidizing sidewalks 
from the roadway budget has not affected the average 20-year return 
cycle and is not projected to effect the average return cycle in 2020.

The base funding has been established in 2017 and inflation and growth 
were received in 2019. 

With the continued increase in roadway and sidewalk inventory and 
construction costs from 2014 to 2018, the Administration believes receiving 
inflation and growth annually is vital to ensure the success of the program 
and maintain the Level of Service “B”. 

Information from the Canadian Infrastructure Report Card 2016 
demonstrates that increasing reinvestment rates will save money in the 
long term. Without an increase in current reinvestment rates, the condition 
of City roadways will gradually decline, costing more money and risking 
service disruption.

Figure 4 demonstrates that when roads are allowed to deteriorate below 
a “Fair” condition rating, the rate of deterioration and reinvestment costs 
both increase substantially. Investing in preventive maintenance and regular 
repair will prolong the asset service life, avoiding premature and costly 
reconstruction and long-term service disruptions that are associated with 
the larger scope of work.

Figure 4: Example of Asset Deterioration Curve for Roadways

Source: Canadian Infrastructure Report Card 2016
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75% of Life

12% of Life

…eliminates or delays 
spending $6 to $10 
on rehabilitation or 
reconstruction here.
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PRESERVATION PROGRAMS
The most effective way to achieve an improved roadway network condition 
is to use a mix of preservation, restoration, and rehabilitation treatments. 

Preservation treatments are less expensive than the restoration and 
rehabilitation treatments. Utilizing preservation treatments are important 
to help maintain the City’s “Fair” to “Good” roads so they do not drop into 
a lower category based on the PCI.

Major Projects develops three-year roadway preservation plans that 
cover full roadway treatments within the Preservation, Restoration, and 
Rehabilitation Treatment Strategies. Specific details of these treatments 
may vary year-to-year, depending on requirements or possible cost-saving 
innovations. The specifics of each treatment are provided in yearly Terms 
of Reference documentation.

ROADWAYS FUNDING 
In 2013, City Council adopted the funding requirements to attain a Level of 
Service “B” based on The Neighbourhood and Primary Roadway and Sidewalk 
Preservation and the 2013 Investing in the Roads to Continued Prosperity 
reports. This Level of Service is intended to improve the condition of our 
roadways and slowly over time decrease the backlog of preservation work.

Prior to 2013, funding received amounted in a resulting Service Level “E” 
where the City’s roads were deteriorating and resulting in a backlog as 
outlined in the October 25, 2013 report presented to the Administration and 
Finance Committee. As previously mentioned in the report, significant  
phase-ins of funding between 2013 and 2017 were achieved in order to 
improve the condition of the City’s roadways.

Currently there is $26.5 million of funding in place in order to maintain the 
City’s roadways in satisfactory condition. There is no funding gap identified 
and no new phase-ins are required; however, it is important to note that 
growth and inflation will need to be continually added to this base funding 
in future years in order to maintain the 1 in 20 year treatment cycle and 
satisfactory condition target. These will be brought forward as part of future 
Business Plan and Budgets. 

The current strategy for preserving City roadways is to take into account 
where the road is in its life cycle in relation to the typical design life of that 
road type. The typical design life of a road is 15 to 25 years before requiring 
a major restoration such as a resurfacing or structural improvement.

This treatment cycle does not mean that every road will necessarily be 
treated in that 20-year period, but that the overall roadway network will 
have an average 20-year cycle. The condition, road type, the treatment 
required, and prioritization are all factors for selection of roads to be 
preserved, restored, or reconstructed.

Before microsurface

Before resurface

After microsurface

After resurface
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Based on the 2011 funding levels, the average roadway treatment cycle 
would be once every 83 years as shown in Table 8. From 2014 to 2019, 
the funding levels and treatment selection strategy improved the average 
roadway treatment cycle to approximately once every 18 to 21 years, which 
is a significant improvement from six years ago. This increase shows that 
the current funding strategy is in line with the typical surface treatments.

Table 8: Capital Funding and Treated Network

Treatment 
Year

Capital 
funding 
Dedicated 
to Roads 
($M)

Lane-km 
Treated

Network 
Lane-km 
Excluding 
Paved Lanes

Percent of 
Average 
Network

Treatment 
Cycle

2011 4.38 45 3,701 1.2% 82 years

2012 6.96 51 3,773 1.4% 74 years

2013 13.33 77 3,937 2.0% 51 years

2014 23.40 196 4,011 4.9% 20 years

2015 1 21.16 207 4,053 5.1% 20 years

2016 2 25.10 222 4,104 5.4% 19 years

2017 3 26.08 203 4,142 4.9% 20 years

2018 3 26.30 199 4,191 5 4.7% 21 Years

2019 4 26.50 200 5 4,233 5 4.7% 21 Years

1 $2.12M was required from Roadway Preservation Program to supplement the Sidewalk 
Preservation Program Level of Service

2 $1.1M from Roadway Preservation Program is needed supplement the Sidewalk Preservation 
Program Level of Service

3 $2.2M from Roadway Preservation Program used to address asphalt overlays on sidewalks 
and high priority sidewalks outside of the roadway program

4 $700K from Roadway Preservation Program used to address asphalt overlays replacement
5 Network Lane-Km are estimated

Having a treatment 

cycle between  

15 to 25 years 

is the goal for 

maintaining the current 

roadway network. 
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CLIMATE ADAPTION STRATEGY
The Administration understands that road work is weather dependent. During 
periods of extreme weather, such as a major rain event or early winter, some 
projects are unable to be completed or started until favorable conditions 
return. If current year funding for roads are planned but cannot be completed 
or started due to unfavorable weather conditions or seasonal changes, work 
on those roads will be carried over to the next construction season.

In addition, recent changes to the roadway design standards have been 
implemented to require mandatory edge drainage systems to new roadway 
structures. This will ensure that the road structure can be drained and 
protected during extreme weather events and high water tables caused by 
adverse weather conditions.

THE WAY FORWARD

Our teams will continue to:
 k shift from reactive to preventative maintenance when 

planning programs

 k undertake continuous learning in data analysis and data 
collection methods 

 k build deterioration curves for roadway network analysis and 
to understand underlying causes of deterioration 

 k review and improve preservation and maintenance 
treatment strategies, specifications and standards

 k implement utility cut repair process improvements

 k coordinate and plan with other divisions to increase 
efficiencies across the Corporation

We are committed to maintaining and carefully 
investing in our roadways. 

We will use the financial and physical resources under our 
care to address the needs and expectations of Saskatoon 
citizens today, and for the future. 



We strive to maintain and fund 
our key infrastructure assets to 
minimize total life cycle costs.


