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Executive Summary

R.J. Burnside & Associates Limited (Burnside) was retained by the Municipality of
Lakeshore (Municipality) to conduct a Road Needs Study (RNS) and develop a five-year
capital road improvement plan. This RNS updates the Municipality’s existing road
section inventory and condition data, as well as provides recommendations regarding
the lifecycle management of the road network. In particular, this RNS identifies the
Municipality’s Road capital and maintenance needs over the next five-year period

(2026 to 2030), provides recommendations related to ongoing maintenance
requirements, provides a pre-screening for gravel road conversions, and provides
recommendations on minimum road improvement budget levels.

Inventory of Roads

Road inventory information was collected, and road condition ratings were established in
August 2024 for all roads within the Municipality’s Road network. Approximately
543.76 centreline km of road was inventoried as part of this study, comprised of:

e 170.41 km (31.34 %) High Class Bituminous (HCB, Asphalt)

e 271.39 km (49.91 %) Low Class Bituminous (LCB, Tar and Chip)
e 0.14 km (0.03 %) Brick

e 0.45 km (0.08 %) Concrete

e 101.38 km (18.64 %) Gravel (GST)

The severity of seven pavement distresses and eight gravel distresses were collected in
accordance with American Society for Testing and Materials (ASTM) mechanical
collection methodologies.

Maps presenting the overall surface types can be found in Appendix A, along with a
spreadsheet of the road network inventory data.

Traffic volume ranges are estimated for this study based on historical traffic count data
provided by the Municipality for various locations as well as data collected for

78 locations in 2024 as part of this RNS. Ten-year Annual Average Annual Daily Traffic
(AADT) forecasts were made for all roads reviewed.

Assessment of Road Needs

A Pavement Condition Index (PCI) was established for each road section based on
distress data that was collected via mechanized collection (i.e., cameras and sensors).
The condition rating (PCI) has been used to assess the improvement requirements for
each segment within the road network, using Streetlogix software. Streetlogix is a road
asset management platform that integrates the road inventory and condition
geodatabase, road improvement decision criteria and road improvement prioritization.

R.J. Burnside & Associates Limited 300058348.0000
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The software allows for forecasting of road condition degradation, as well as an
assessment of the future overall condition of the road network, for various budget
scenarios.

The primary conclusions and recommendations made in this RNS are as follows:

The total value of the existing (2024) needs for the entire network has been
determined to be $133,132,939. Road improvement needs are shown on a map and
spreadsheet in Appendix D of this report.

The estimated total cost of gravel road improvement/maintenance needs in the
Municipality is approximately $10,976,804.

The estimated total cost of hardtop road improvement/maintenance needs in the
Municipality is approximately $122,156,135.

Approximately 14.20% of all existing gravel roads in the Municipality are in excellent
condition, 41.86% in good condition, 34.52% in fair condition, and 9.43% in poor
condition.

Approximately 24.38% of all existing hardtop roads in the Municipality are in
excellent condition, 18.78% in good condition, 16.37% in fair condition, 24.83% in
poor condition, 15.09% in very poor condition, and 0.56% in serious condition.

The Municipality’s overall road network (gravel and hardtop roads) has been
determined to have an overall average condition rating of 66.8 out of 100, which
reflects a fair overall network condition.

Based on information provided by Municipal staff, this study assumes an existing
capital budget of $2.8 million (M) per annum for asphalt road reconstruction, $1.9 M
per annum for asphalt road rehabilitation/resurfacing, $0.85 M per annum for surface
treated roads, $65,000 for crack sealing, and $300,000 per annum for gravel road
conversions. Based on the analysis of this study, the existing capital budget is
calculated to result in a theoretical decline of 4.98 PCI points. Therefore, it is
recommended that the Municipality continue to review their budget constraints to
provide an increased budget for road improvements to allow for providing a
satisfactory Level of Service (LOS) while maintaining appropriate lifecycle
management of the hardtop road assets.

The proposed five-year plan is shown on the map and spreadsheet in Appendix E of
this report. As outlined in the point above, this plan is based on the existing capital
budget, which results in a theoretical decline of 4.98 PCI points.

Based on the analysis completed as part of this study, it has been found that the
Municipality would need to invest approximately $50,560,800 over the next five years
to maintain the network condition at 66. This required budget equates to
approximately $10,112,160 per annum with a difference of $4,497,160 compared to
the proposed budget of $5,615,000.

It is recommended that the Municipality continue to establish an annual allowance
specifically for applying cost-effective routine and/or preventive maintenance
treatments on existing hardtop roads.

R.J. Burnside & Associates Limited 300058348.0000
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Disclaimer

Other than by the addressee, copying or distribution of this document, in whole or in
part, is not permitted without the express written consent of R.J. Burnside & Associates
Limited.

In the preparation of the various instruments of service contained herein, R.J. Burnside
& Associates Limited was required to use and rely upon various sources of information
(including but not limited to reports, data, drawings, observations) produced by parties
other than R.J. Burnside & Associates Limited. For its part R.J. Burnside & Associates
Limited has proceeded based on the belief that the third party/parties in question
produced this documentation using accepted industry standards and best practices and
that all information was therefore accurate, correct and free of errors at the time of
consultation. As such, the comments, recommendations and materials presented in this
instrument of service reflect our best judgment in light of the information available at the
time of preparation. R.J. Burnside & Associates Limited, its employees, affiliates and
subcontractors accept no liability for inaccuracies or errors in the instruments of service
provided to the client, arising from deficiencies in the aforementioned third party
materials and documents.

R.J. Burnside & Associates Limited makes no warranties, either express or implied, of
merchantability and fitness of the documents and other instruments of service for any
purpose other than that specified by the contract.
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1.0 Introduction

R.J. Burnside & Associates Limited (Burnside) was retained by the Municipality of
Lakeshore (Municipality) to conduct a Road Needs Study (RNS) and develop a ten-year
capital road improvement plan. This RNS updates the Municipality’s existing road
section inventory and condition data, as well as provides recommendations regarding
the lifecycle management of the road network. In particular, this RNS identifies the
Municipality’s Road capital and maintenance needs over the next five-year period

(2026 to 2030), provides recommendations related to ongoing maintenance
requirements, provides a pre-screening for gravel road conversions, and provides
recommendations on minimum road improvement budget levels.

The overall purpose of this study is to assist in setting up an integrated program of
capital expenditures in order that the greatest benefit can be derived from available
funding.

We gratefully acknowledge the assistance and contributions of the Municipality staff in
the preparation of this study.

1.1 Previous Planning Studies

The Municipality retained Citylogix Inc. (formerly StreetScan Canada ULC) to conduct
road condition ratings via American Society for Testing and Materials (ASTM)
mechanical collection methodologies in 2018 and now 2024. Other previous planning
study work has been reviewed in the completion of this RNS, including the following:

o Town of Lakeshore Development Charges Background Study; Watson & Associates
Economists Ltd., October 2020

¢ Municipality of Lakeshore OSIM Bridge Inspections Report; Ambashi Engineering &
Management Inc., August 2023

e Town of Lakeshore Transportation Master Plan; IBI Group, June 2008

1.2 Climate Change/Environmental Impact Considerations

Over the past decade there has been an increased number of extreme weather events
which are putting greater stress on municipal infrastructure, and pressure to ensure
levels of service are maintained. Climate change poses a real risk management question
which needs to be addressed within the context of municipal decision making. Some
climate change projections include (Federation of Canadian Municipalities):

e Warmer summer temperatures
o Warmer winter temperatures

¢ More intense storms

e Longer droughts

R.J. Burnside & Associates Limited 300058348.0000
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¢ Increased frequency and amount of ice

e Summers stretching longer

e Sea level rising

o Freeze thaw cycles with more net 0-degree Celsius days

The Municipality of Lakeshore has witnessed some of these climate change projections
already causing potential challenges with road washouts from extreme weather events,
or quick winter thaw runoff. Many roads as well as crossroad culverts have not been
designed for such intense high-volume rainstorms/weather events.

Identifying areas of concern will help the Municipality to design road and storm water
assets to improve resiliency to extreme weather events. This type of investment will
reduce the risk of failure of infrastructure and ensure appropriate levels of service are
maintained for the public.

Another factor in climate change issues is the materials used in asset construction. The
focus is to reduce the total carbon footprint on the construction of infrastructure assets.
Investing in infrastructure with a long-term view provides both better levels of service as
well as reducing the total carbon footprint.

Research was reviewed on the potential impacts of climate change on road
infrastructure. The following points summarize the projected effects of climate change as
it relates to road infrastructure:

¢ Washouts and flooding during severe rainfall events can overwhelm drainage
features and damage pavement structures while causing water to penetrate the base
and sub-base materials, leading to increased deterioration and cracking.

o Extreme heat via increased ambient temperatures will cause the asphalt to soften
and lead to an increase in the road’s vulnerability to rutting and cracking, increased
water infiltration, weakening base/sub-base and causing surface issues.

¢ More frequent rainfalls may lead to flooding and higher groundwater levels, which
may lead to erosion, slope instability and reduced pavement strength/load-bearing
capacity.

e Warmer winters are resulting in loss of frost which will accelerate pavement
deterioration and increase maintenance costs.

e Increasing ambient temperatures and the associated precipitation bring challenges
which raise the possibility, the frequency, duration and severity of thermal cracking,
washouts, rutting, as well as frost heave and thaw weakening may lead to premature
deterioration. As a result of warmer winters, structures are anticipated to freeze later
and thaw earlier. Road bases will experience several freeze/thaw cycles throughout
the winter months, degrading the road during each cycle.

R.J. Burnside & Associates Limited 300058348.0000
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In general, as a result of climate change and increasing ambient temperatures pavement
rutting, longitudinal cracking and alligator cracking will be exacerbated, while transverse
cracking will become less of a problem. In conclusion, as a result of climate change and
global warming, maintenance, rehabilitation, and/or reconstruction will be required earlier
in the service life of a road therefore increasing the required budgets for municipalities to
adequately maintain their road network to a satisfactory level.

R.J. Burnside & Associates Limited 300058348.0000
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2.0 The Road Study
2.1 Road Network Inventory

Citylogix Inc. (formerly StreetScan Canada ULC) was retained by the Municipality to
mechanically collect road data in 2024. Citylogix, the parent company of StreetScan,
offers automated collection of pavement distress data, using vehicles that have been
specifically designed for this purpose. The StreetScan vehicles are equipped with
proprietary sensing technologies (i.e., LIDAR technology, 360-degree imaging and
optical devices) that can detect pavement surface distresses. The use of this technology
provides a detailed assessment of the PCI for each road segment. StreetScan’s
360-degree camera system provides imagery of the road surface and right-of-way. The
raw data collected by StreetScan is geo-located and assessed (i.e., PCI established) via
software algorithms and via the video imagery collected, using StreetScan’s automated
software. Using advanced processing algorithms, the raw data is converted to
meaningful parameters representing different aspects of the pavement condition

(e.g., cracking, potholes, rutting etc.). StreetScan scanned a total of approximately
543.76 centreline km of road in the Municipality. The data was imported into Streetlogix
software, where condition assessment was conducted. Provincial Highways, County
Roads and private roads also exist within, or adjacent to the Municipality but are not part
of this Study.

In addition to the condition assessment work completed by StreetScan in August 2024,
Burnside completed a drive over of the Municipality’s network in April 2025 to confirm
the condition data that was collected by StreetScan.

The database and mapping are fully integrated within a GIS database and each section
has been assigned a unique ID number and GIS reference number. The road network
inventory is provided in Appendix A in map and spreadsheet form.

2.2 Functional Road Classification

Each road in the Municipality is given a classification based on intended use, design
criteria, speed, etc. The functional classifications of the roads in the network can be
defined as follows:

¢ Provincial Highway: Provincial highways serve high volumes of through traffic at
high-speed free flow with limited access to abutting property. These highways
provide vehicular and goods movement. The planned right-of-way for provincial
highways is determined by the province.

o Arterial Roads: Arterial roads serve higher volumes of traffic at moderate to high
speeds with limited private access points. These roads also provide vehicular and
goods movement. The typical planned right-of-way for arterial roads is a minimum
width of 24 to 45 m.

R.J. Burnside & Associates Limited 300058348.0000
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e Collector Roads: These roads serve moderate volumes of traffic at moderate speeds
with limited access points. These roads are intended to connect traffic from local
roads to the higher volume arterial roads. The typical planned right-of-way for
collector roads is a minimum width of 20 to 24 m.

o Local Roads: These roadways typically serve local traffic with limited through traffic.
The primary focus of local roads is to connect local traffic to private access points.
The typical planned right-of-way for local roads is a minimum width of 20 to 22 m.

Based on a high-level review of the Municipality’s network, as well as the County Road
network, it can be summarized that the Municipality is well-serviced by County and/or
Provincial Roads.

Existing Functional Classifications

Roadways in the Municipality are classified as either Local, Collector, or Arterial.
Generally, functional classification is based on roadside environment, type of traffic,
volume of traffic and desired road function (i.e., property access or through traffic). The
existing functional class of each road is provided in the inventory table in Appendix A
and summarized in the breakdown in Table 1.

Table 1: Summary of Existing Functional Classifications

Functional Classification Total Length (km) Amount of Total Network (%)
Arterial 20.08 3.69
Collector 349.38 64.25
Local 174.30 32.06
Total 543.76 100.00
23 Traffic Considerations

Traffic volume is an important consideration in determining the road improvement needs
for any particular road segment within the road network. Traffic range estimates, Annual
Average Daily Traffic (AADT) are included in the database in Appendix A as well as
visually on the map in Appendix B for each road segment. AADT volume ranges are
estimated based on historical traffic count data provided by the Municipality for various
locations as well as traffic count data for 78 locations collected as part of this RNS.
Approximately 101.38 km (18.64%) of the roads within the Municipality’s network are
gravel roads which will experience very little traffic growth over the ten-years of the
proposed capital improvement plan in this RNS. Some of the roads that are in proximity
to Provincial or County Roads and/or planned development may experience some
increased traffic growth over the next ten-year period.

R.J. Burnside & Associates Limited 300058348.0000
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Based on a review of Census data published by Statistics Canada, the Municipality’s
population in 2016 was 36,611 which grew to 40,410 in 2021. This is a growth of 3,799,
or 10.37% over a period of five years which equates to approximately 2.08% per year.

Based on a review of 2020 Development Charges (DC) Background Study, the
population in 2020 was 38,600 and is forecasted to grow to 44,500 by early 2030. This is
a growth rate of approximately 5,900, or 15.28% over a ten year period which equates to
approximately 1.53% per year.

Based on the population figures outlined above, traffic growth rates have been proposed

for each road based on functional classification (i.e., arterial, collector or local. The
proposed growth rates are as follows:

e Arterial Roads: 2.0% per annum
e Collector Roads: 1.5% per annum
o Local Roads: 1.0% per annum

The length of roads under the Jurisdiction of the Municipality (i.e., not including
unassumed roads, or boundary roads maintained by adjacent municipalities) in the
various traffic ranges are summarized in Table 2.

Table 2: Lengths of Roads with Various AADT Traffic Ranges

AADT Traffic Range (vpd) | Total 2024 Existing (km) | Total 2034 Future (km)
0to 49 67.56 64.43
50 to 199 213.18 208.33
200 to 499 173.83 176.07
500 to 999 40.99 41.98
1,000 to 1,999 23.54 28.01
2,000 to 2,999 18.03 15.21
3,000 to 3,999 3.79 5.63
4,000 to 4,999 2.46 1.65
5,000 to 5,999 0.38 2.07
6,000 to 6,999 - 0.38
Total 543.76 543.76

Traffic volumes and type are also important considerations in establishing the road

surface type needs for roads within the Municipality’s network. Upgrading gravel roads to
a hardtop surface should be completed for roads experiencing high traffic volumes, high
truck volumes, high truck loading, high maintenance, or where the surrounding land use
requires a different road surface (i.e., development and/or other land uses beyond
agricultural and minor residential).

R.J. Burnside & Associates Limited 300058348.0000
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Truck volumes typically range from a low of 3% on low-volume roads (Local roads) to a
high of 15% on higher-volume roads (Collectors and Arterials). It is recommended that
future traffic counting work in the Municipality continue to delineate vehicle classification
(i.e., volume of trucks vs cars), particularly if consideration is being made to upgrade the
road surface type. For low-volume rural roads, this study suggests that surface
upgrading may be economical to consider where the percentage of trucks exceeds 10%
of the AADT and is over 30 trucks per day. Additional surface type upgrading
considerations, including the recommended AADT threshold are provided in Section 5.1.

24 Roadside Environment and Road Surface Type

The corresponding roadside environment and surface type for each road segment have
been identified in the database and on the map in Appendix A. For this study, the
roadside environment and surface types have been differentiated as follows:

Roadside Environment

o Urban Environment: Reasonably continuous development occurs along the
roadway and the roadway cross-section design includes curbs and gutters and storm
sewers. Urban cross-sections often include sidewalks/pedestrian facilities on both
sides of the road for collector and arterial roads with sidewalks provided on one side
of the road for locals.

¢ Semi-Urban Environment: Reasonably continuous development occurs along the
roadway and the roadway cross-section design includes open ditches or swales
and/or does not include curbs and gutters, or storm sewers. Semi-Urban
cross-sections can sometimes include sidewalks/pedestrian facilities, however, if
pedestrian facilities are provided they are typically only located on one side of the
road.

¢ Rural Environment: Rural roads which abut scattered rural development, farmland,
or undeveloped open space. Rural cross-sections do not include
sidewalks/pedestrian facilities.

Of the 543.76 km inventoried as part of this study, the roadside environment type
breakdowns can be summarized as follows:

e 119.23 km (21.93%) urban
e 41.46 km (7.62%) semi-urban
e 383.08 km (70.45%) rural

A few examples of some roads within the different roadside environment categories are
listed below.

e Urban — St Peter Street, Russell Woods Road, Oakwood Drive
e Semi-Urban — W Belle River Road, St Charles Street, Caille Avenue
e Rural — Renaud Line Road, S Middle Road, Rochester Townline Road

R.J. Burnside & Associates Limited 300058348.0000
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Surface Type

¢ High Class Bituminous (HCB, Asphalt)

e Low Class Bituminous (LCB, Surface Treated/Tar and Chip)
e Brick

e Concrete

o Gravel (GST)

Of the 543.76 km of roads inventoried as part of this study, the surface type breakdowns
can be summarized as follows:

e 170.41 km (31.34%) High Class Bituminous (HCB, Asphalt)

e 271.39 km (49.91%) Low Class Bituminous (LCB, Tar and Chip)
e 0.14 km (0.03%) Brick

e 0.45 km (0.08%) Concrete

e 101.38 km (18.64%) Gravel (GST)

R.J. Burnside & Associates Limited 300058348.0000
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3.0 Road Methodology and Analysis
3.1 Hardtop Condition Assessment

As outlined previously in the report, the hardtop roads (LCB and HCB) were reviewed in
the field by StreetScan using various cameras and sensors to detect distresses and
populate condition ratings. The mechanical pickup conducted by StreetScan utilizes
methodology established by the American Society for Testing and Materials (ASTM).
ASTM D6433 outlines the standard practice for condition index surveys of roads and
parking lots. The condition evaluation conducted by StreetScan reviews five different
distress types, as outlined below.

Distress 1: Cracking (Longitudinal, Transverse, Block & Alligator)

Longitudinal cracking can be defined as cracks that follow a path parallel to the
centreline of the road. Possible causes of longitudinal wheel track cracking are
overloaded vehicles while the pavement is at its weakest (early spring) and/or fatigue
failure of thin asphalt.

Transverse cracking can be defined as cracks that follow a course or path approximately
at right angles to the pavement centreline and are often regularly spaced along the
length of the road. Possible causes of transverse cracks are natural shrinkage caused
by low temperatures, frost action, and/or low temperature susceptibility of asphalt
cement in asphalt mixes.

Block cracking can be defined as cracks that are interconnected and divide the
pavement into approximately rectangular pieces. Possible causes of block cracking are
asphalt shrinkage and daily temperature cycling. Block cracking is not load associated
but rather usually indicates that the asphalt has hardened significantly.

Alligator cracking can be defined as a network of polygon cracks that have formed the
pattern of alligator skin. Some possible causes of transverse alligator cracking are
insufficient bearing support and/or poor base drainage and stiff or brittle asphalt mixes at
cold temperatures.

Distress 2: Bumps

Bumps can be defined as small, localized upward displacement of the pavement
surface. Bumps are different than shoving (single or multiple ‘waves’ transverse along
the road) as shoving is caused by unstable pavement. Possible causes of bumps are
buckling or bulging of underlying pavements, frost heaves, infiltration and buildup of
material in cracks.

R.J. Burnside & Associates Limited 300058348.0000
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Distress 3: Potholes

Potholes can be defined as a surface deficiency where potholes are present in the road
surface. Potholes are voids in the roadway surface where pieces of the pavement have
become dislodged. Potholes occur when the groundwater expands and contracts after
the water has entered the road base.

Distress 4: Patching

Patching can be defined as an area of pavement that has been replaced with new
material to repair existing pavement. Patching is considered a defect in the road surface
no matter how well the patch has been completed. Pates typically do not perform as well
as the original pavement and generally results in some roughness. Patching is typically
completed where small areas of the surface are in such rough shape that the surface
needs to be removed and replaced, or where underground utility work has been
completed.

Distress 5: Crack Sealing

Crack sealing can be defined as cracking (longitudinal or transverse) which have been
sealed with hot applied asphaltic based sealant. Crack sealing is intended to fill surface
cracks with sealant to prevent water from infiltrating through the cracks into the road
base and causing further degradation.

Pavement Condition Index Process

Using the data picked up in the field for each distress, a Pavement Condition Index (PCI)
is calculated. The quantity and severity of each distress is measured and recorded with
the total quantity of each distress and each severity level being added together. The total
quantity of each distress at the different severity levels is divided by the total sample
area (i.e., road segment surface area) and then multiplied by 100 to obtain the percent
density of each distress type and severity. Then, using deduct values as outlined in
ASTM D6433 or by determining a corrected deduct value, the PCI value for each road is
computed.

Figure 1 below summarizes the qualitative condition ranges for hardtop roads in the
Municipality.
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Figure 1: Qualitative Description of Hardtop Roads
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3.2 Gravel Condition Assessment

As outlined previously in the report, the gravel roads were also reviewed in the field by
StreetScan using various cameras and sensors to detect distresses and populate
condition ratings. The condition evaluation conducted by StreetScan reviews the severity
and density of eight different distress types, as outlined below.

Distress 1: Crown

The crown of the road is the slope which helps provide surface drainage. Flat or reverse
crowns are where the road is flat and non-existent, or reverse with road edges higher
than the centre portion of the roadway.

Distress 2: Dust

Traffic movement creates dust clouds which reduce safe sight distances for trailing and
on-coming vehicles. Dust is typically caused by traffic action that causes segregation of
fine particles and the coarse aggregates. The fine particles then become airborne from

moving traffic.
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Distress 3: Potholes

Potholes can be described as bowl-shaped depressions in the road surface. Potholes
can be round, oval, or irregular in shape. Possible causes of potholes are excessive
moisture and traffic action, frost action, or inadequate structural strength in the roadway
due to insufficient structural thickness.

Distress 4: Breakup

Breakup can be described as subgrade soils that have been punched up through the
gravel surface, usually with the broken surface area surrounded by depression. Breakup
will likely occur at the wheel tracks and is caused by inadequate structural strength due
to insufficient structural thickness, traffic action combined with excessive moisture from
improperly drained surfaces, and frost action.

Distress 5: Washboarding

Washboarding can be described as a series of closely spaced crests and valleys which
resembles an old fashioned washboard surface. Washboarding occurs with the ripples
perpendicular to the direction of travel. Possible caused of washboarding include traffic
action combined with loose gravel, acceleration and deceleration areas such as curves
and intersections, and insufficient structural strength or insufficient structural thickness.

Distress 6: Loose Gravel

Loose gravel can be described as a loosely compacted surface with wind-rows along the
centre of the road, alongside wheel tracks, or along the shoulder, all parallel to the
direction of traffic. Possible causes of loose gravel are no compaction at construction
and traffic action that segregates coarse aggregates from fine particles.

Distress 7: Rutting

Rutting is a surface depression in the wheel path and is generally in the direction of
traffic. Rutting typically resembles a longitudinal trough. Possible causes of rutting
include traffic loading, inadequate structural strength of the road layers/subgrade, and
excessive moisture in the road structure combined with traffic loadings.

Distress 8: Distortion

Distortion can be described as any deviation of road surface from its original shape
(other than those described for washboard or rutting). Distortion usually takes the shape
of dishing, bumps or dips which are notice-able, all of which give rise to pitch, roll, or
jarring drop in a moving vehicle.
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Figure 2 below summarizes the qualitative condition ranges for gravel roads in the
Municipality.

Figure 2: Qualitative Description of Gravel Roads

Standard GCR
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3.3 2018 vs 2024 Network Condition Comparison

As outlined previously in the report, the Municipality retained Citylogix/StreetScan to
collect updated road conditions in accordance with ASTM mechanical collection
methodologies. The Municipality retained StreetScan in 2018 to conduct an initial scan
of the network which consisted of all asphalt and surface treated roads with a total length
of 392.25 km. The 392.25 km of road was determined to have an average PCI of 66.4 in
2018. StreetScan was retained again in 2024 which included re-scanning the asphailt
and surface treated roads, as well as scanning the gravel roads, which were not
scanned in 2018. Therefore, the total network length scanned in 2024 was 543.76 km
which includes an additional 54.41 km of hardtop roads and 97.11 km of gravel roads.
For consistency and comparison the same roads that were scanned in 2018 were
reviewed in 2024 to determine how the average PCI has changed. The 392.25 km of
hardtop roads scanned have an average PCI of 62.6, resulting in a decrease of 3.8 PCI
points over a period of six years. Therefore, it is concluded that while the Municipality
has made investments into their hardtop network, the overall condition is still in a stage
of decline.
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3.4 Improvement Types

The different road improvement types that are proposed in this study are listed below.
These improvement types cover the full lifecycle of the road assets and include both
capital improvements and road maintenance improvements which extend the life of the
road asset. The improvement types listed below do not include ongoing operational
maintenance such as winter operations, street sweeping, etc. The intention is to
implement road maintenance/improvements at an appropriate time in the lifecycle of the
road, to reduce the potential for roads to prematurely require more extensive and costly
interventions, such as major rehabilitation or reconstruction.

Routine Maintenance (RM)

Routine maintenance is typically done when a road is in good condition and can help
delay the need for more extensive rehabilitation or reconstruction. Crack sealing can
prevent water from infiltrating through cracks to the road base, which ultimately helps
prevent further deterioration of the road base and increases the length of time before
more extensive treatments are required. Applying crack sealing efforts to single-lift
pavements may not have the same effect as for multi-lift pavements as the cracking is
likely to begin from the bottom, whereas multi-lift pavements are more likely to begin
cracking from the surface and therefore could be sealed before the cracks continue
through to the base lift of asphalt.

Preventive Maintenance (PM)

Preventive maintenance is typically done when a road is in good condition and can help
delay the need for more extensive rehabilitation or reconstruction. Micro-surfacing for
asphalt roads and single surface treatments for surface treated roads can prevent water
from infiltrating through cracks to the road base, which ultimately helps prevent further
deterioration of the road base and increases the length of time before more extensive
treatments are required. Applying maintenance gravel on all gravel roads helps build up
the road surface, keep the road smooth, and remove slight deficiencies while replacing
lost material from routine grading and normal operations making sure the intended
crown is maintained for water flow off and drainage.

Resurfacing (R)

Given that the road is in fair condition, resurfacing treatments generally consist of
replacing the surface of roadways, but minimal (if any) work is done to the base of the
road, aside from patching where required. Resurfacing treatments mentioned in this
RNS are not to be confused with micro-surfacing treatments, which are considered a
form of preventative maintenance, which is applied to roads still in good condition with
only very minor amounts of cracking.
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Rehabilitation (REH)

More extensive rehabilitation treatments are applied to roads in poor condition which
have deteriorated to a point where full-depth replacement of the road surface is required
to protect the integrity of the underlying granular base and to delay more extensive
reconstruction being required. Rehabilitation extends the service life of a pavement and
its load-carrying capacity by enhancing the pavement structure. This is achieved by
eliminating age-related deterioration of the pavement or increasing the thickness of
pavement layers to address increases in traffic volume.

Reconstruction (REC)

Reconstruction is typically completed when a road is in very poor condition, or if work is
being done on infrastructure beneath a road which will require that the road be
reconstructed. If the pavement structure is left to deteriorate, the road will become weak
and lose its structural integrity. As the structural capacity is weakened, a pavement
structure will begin to disintegrate, resulting in extensive cracking, rutting and potholes
being developed. At this point, maintenance, resurfacing, or rehabilitation treatments will
not be able to restore its structural integrity. Once a minimum condition level is reached,
the pavement and road base may require full reconstruction to re-establish the proper
base support for the pavement. Applying a lesser rehabilitation treatment may result in
premature failure of any newly applied pavement surface. Once the pavement degrades
below a minimum recommended condition, ongoing maintenance (i.e., filling of potholes)
will typically increase significantly and/or safety or user complaints may become a
concern. Reconstruction is also required when the pavement structure needs to be
improved to cater to significant increases in projected traffic volumes or to accommodate
road widening.

3.5 Determining Improvement Needs

To determine improvement types that are warranted for certain road sections, the
condition ratings for hardtop and gravel roads are assigned to distress trigger ranges set
for different improvement types in addition to the improvement effects on road conditions
(i.e., the net benefit to the condition rating values after a certain improvement type has
been completed). A decision tree has been programmed into the Streetlogix software for
analysis purposes and includes benchmark costs for each improvement type. The
decision tree that has been programmed into Streetlogix is summarized in Table 3
below.
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Table 3: Urban HCB Road Improvement Decision Matrix'
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Replacement + Total
Curb and Gutter
Replacement +

2 HMA (1 to 60 mm
and 1 to 40 mm)
($145 per m?)

Replacement + Total
Curb and Gutter
Replacement + 2
HMA (1-60 mm & 1 to
40 mm) ($159 per m?)

Improvement Type Ii_)rl"si;rng Arterial Collector Local Pozt;zl;jeiet)it::‘ent
Routine Maintenance | PCI of Crack Sealing Crack Sealing Crack Sealing PCl +5
(RM) 80to 95 | ($5 per m?) ($5 per m?) ($5 per m?)

Preventive PCI of Single Micro Surfacing | Single Micro Surfacing | Single Micro Surfacing | PCI + 10
Maintenance (PM) 70to 79 | ($5 per m?) ($5 per m?) ($5 per m?)
Resurfacing (R) PCI of Mill + 1 HMA (40 mm) | Mill + 1 HMA (40 mm) | Mill + 1 HMA (40 mm) | PCI + 20
60 to 69 | ($24 per m?) ($24 per m? ($24 per m?
Rehabilitation (REH) PCI of Full Depth Removal + | Full Depth Removal + | Full Depth Removal + | PCI + 40
40to 59 | 50% Curb and Gutter | 50% Curb and Gutter | 50% Curb and Gutter
Replacement + Replacement + Replacement +
2 HMA (1 to 60 mm 2 HMA (1 to 60 mm 2 HMA (1 to 50 mm
and 1 to 40 mm) and 1 to 40 mm) and 1 to 40 mm)
($68 per m?) ($75 per m?) ($80 per m?)
Reconstruction (REC) | PCl less | Full Depth Removal + | Full Depth Removal + | Full Depth Removal + | PCl =100
than 40 | Total Base Total Base Total Base

Replacement + Total
Curb and Gutter
Replacement +

2 HMA (1 to 50 mm
and 1 to 40 mm)
($152 per m?)

T All costs presented in the table above are in 2024 dollars and do not account for inflation.
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Table 4: Semi-Urban HCB Road Improvement Decision Matrix?

17

and Gutter Installation
+ 2 HMA (1 to 60 mm
and 1 to 40 mm)
($137 per m?)

and Gutter Installation
+ 2 HMA (1 to 60 mm
and 1 to 40 mm)
($149 per m?)

Improvement Type Prlzgrng Arterial Collector Local Pozt;?;et)it:‘ent
Routine Maintenance | PCI of Crack Sealing Crack Sealing Crack Sealing PCl +5
(RM) 80to 95 | ($5 per m?) ($5 per m?) ($5 per m?)

Preventive PCI of Single Micro Surfacing | Single Micro Surfacing | Single Micro Surfacing | PCI + 10
Maintenance (PM) 70to 79 | ($5 per m?) ($5 per m?) ($5 per m?)
Resurfacing (R) PCI of N/A (Maintain until N/A (Maintain until N/A (Maintain until PCI + 20
60 to 69 | rehabilitation is rehabilitation is rehabilitation is
required) required) required)
Rehabilitation (REH) PCI of Pulverize + Granular Pulverize + Granular Pulverize + Granular PCI + 40
40to 59 | A+2HMA (1to A+ 2 HMA (1to A+ 2 HMA (1to
60mm&1to40mm) [60mm & 1to40 mm) | 50 mm & 1 to 40 mm)
+ Nominal Shoulder + Nominal Shoulder + Nominal Shoulder
and Ditch Repairs and Ditch Repairs and Ditch Repairs
($62 per m?) ($55 per m?) ($51 per m?)
Reconstruction (REC) | PCl less | Pulverize + Total Base | Pulverize + Total Base | Pulverize + Total Base | PCI = 100
than 40 | Replacement + Curb Replacement + Curb Replacement + Curb

and Gutter Installation
+ 2 HMA (1 to 50 mm
and 1 to 40 mm)
($145 per m?)

2 All costs presented in the table above are in 2024 dollars and do not account for inflation.
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Table 5: Rural HCB Road Improvement Decision Matrix?

18

HMA (1-60 mm and 1
to 40 mm) + Nominal
Shoulder and Ditch
Repairs ($118 per m?)

HMA (1 to 60 mm and
1to 40 mm) +
Nominal Shoulder and
Ditch Repairs
($120 per m?)

Distress Post-
Improvement Type . Arterial Collector Local Treatment
Trigger i
Condition
Routine Maintenance | PCI of Crack Sealing Crack Sealing Crack Sealing PCl+5
(RM) 80to 95 | ($5 per m?) ($5 per m?) ($5 per m?)
Preventive PCI of Single Micro Surfacing | Single Micro Surfacing | Single Micro Surfacing PCI + 10
Maintenance (PM) 70to 79 | ($5 per m?) ($5 per m?) ($5 per m?)
Resurfacing (R) PCI of N/A (Maintain until N/A (Maintain until N/A (Maintain until PCI + 20
60 to 69 | rehabilitation is rehabilitation is rehabilitation is
required) required) required)
Rehabilitation (REH) PCI of Pulverize + Granular Pulverize + Granular Pulverize + Granular A | PCI + 40
40to 59 | A+2HMA (1to A+2HMA (1to + 2 HMA (1 to 50 mm
60 mm and 1 to 60 mm & 1-40 mm) + | and 1 to 40 mm) +
40 mm) + Nominal Nominal Shoulder and | Nominal Shoulder and
Shoulder and Ditch Ditch Repairs Ditch Repairs
Repairs ($62 per m2) | ($62 per m?) ($59 per m?)
Reconstruction (REC) | PCl less | Pulverize + Total Base | Pulverize + Total Base | Pulverize + Total Base PCIl =100
than 40 | Replacement + 2 Replacement + 2 Replacement + 2 HMA

(1-50 mm and 1 to
40 mm) + Nominal
Shoulder and Ditch
Repairs ($95 per m?)

3 All costs presented in the table above are in 2024 dollars and do not account for inflation.

R.J. Burnside & Associates Limited

058348 Lakeshore RNS

300058348.0000



Municipality of Lakeshore

2025 Road Needs Study
October 2025

Table 6: LCB Road Improvement Decision Matrix*
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Replacement + Double
Surface Treatment + Nominal
Shoulder and Ditch Repairs +
Single Surface Treatment

(1 year after initial application)
($94 per m?)

Improvement Type Distress Collector Local Post-Treatment
Trigger Condition
Routine Maintenance | PCI of 80 to 95 Responsive Maintenance Responsive Maintenance PCI +5
(RM) (pothole filling, edge repairs, (pothole filling, edge repairs,
etc.) etc.)
Preventive PCl of 70 0 79 Single Micro Surfacing Single Micro Surfacing PCI + 10
Maintenance (PM) ($5 per m?) ($5 per m?)
Resurfacing (R) PCI of 60 to 69 Single Surface Treatment + Single Surface Treatment + PCI + 20
Nominal Shoulder and Ditch Nominal Shoulder and Ditch
Repairs ($15 per m?) Repairs ($15 per m?)
Rehabilitation (REH) PCI of 40 to 59 Pulverize + Granular A + Pulverize + Granular A + PCI + 40
Double Surface Treatment + Double Surface Treatment +
Nominal Shoulder and Ditch Nominal Shoulder and Ditch
Repairs + Single Surface Repairs + Single Surface
Treatment (1 year after initial Treatment (1 year after initial
application) ($37 per m?) application) ($38 per m?)
Reconstruction (REC) | PCl less than 40 | Pulverize + Total Base Pulverize + Total Base PCI =100

Replacement + Double
Surface Treatment + Nominal
Shoulder and Ditch Repairs +
Single Surface Treatment

(1 year after initial application)
($75 per m?)

4 All costs presented in the table above are in 2024 dollars and do not account for inflation.
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Table 7: Gravel Road Improvement Decision Matrix®
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Improvement Type

Distress Trigger

AADT Greater Than 400

AADT Between 200 and 400

AADT Less Than 200

Post-Treatment

Shoulders + Ditch Repairs ($43 per m?)

Upgrade — Full Base Replacement + Double
Surface Treatment + Gravel Shoulders + Ditch
Repairs + Single Surface Treatment (1 year after
initial application) ($62 per m?)8

Shoulders + Ditch Repairs ($43 per m?)

Upgrade — Full Base Replacement + Double
Surface Treatment + Gravel Shoulders + Ditch
Repairs + Single Surface Treatment (1 year after
initial application) ($62 per m?)°®

Shoulders + Ditch Repairs
($43 per m?)

Condition
Routine Maintenance PCI of 80 to 95 Ongoing Grading + Dust Suppressant Ongoing Grading + Dust Suppressant Ongoing Grading + Dust PCI +5
(RM) Suppressant
Preventive Maintenance PCl of 70 to 79 Maintenance Gravel + Dust Suppressant (once Maintenance Gravel + Dust Suppressant (once Maintenance Gravel + Dust PCI + 10
(PM) every 3 years) ($4 per m?) every 3 years) ($4 per m?) Suppressant (once every 3 years)
($4 per m?)

Resurfacing (R) (Upgrade | PCI of 60 to 69 Granular A + Double Surface Treatment + Nominal | Granular A + Double Surface Treatment + Nominal | N/A PCI + 20
to Hardtop) Shoulder and Ditch Repairs + Single Surface Shoulder and Ditch Repairs + Single Surface

Treatment (1 year after initial application) Treatment (1 year after initial application)

($32 per m?) ($32 per m?)
Rehabilitation (REH) PCl of 40 to 59 Gravel2 — Base Repair/Strengthening + Gravel Gravel2 — Base Repair/Strengthening + Gravel Base Repair/Strengthening + Gravel | PCl + 40

Shoulders + Ditch Repairs ($38 per m?) Shoulders + Ditch Repairs ($38 per m?) Shoulders + Ditch Repairs

Upgrade — Base Repair/Strengthening + Double Upgrade — Base Repair/Strengthening + Double ($38 per m?)

Surface Treatment + Gravel Shoulders + Ditch Surface Treatment + Gravel Shoulders + Ditch

Repairs + Single Surface Treatment (1 year after Repairs + Single Surface Treatment (1 year after

initial application) ($56 per m?)® initial application) ($56 per m?)7
Reconstruction (REC) PCI less than 40 Gravel2 — Full Base Replacement + Gravel Gravel2 — Full Base Replacement + Gravel Full Base Replacement + Gravel PCI =100

5 All costs presented in the table above are in 2024 dollars and do not account for inflation.
8 For rehabilitation and reconstruction of roads in the 200 to 400 and 400 + AADT category, upgrading to surface treatment should be the default with keeping the roads as gravel being a case-by-case scenario based on design conditions

and structural capacity.

7 For rehabilitation and reconstruction of roads in the 200 to 400 and 400 + AADT category, upgrading to surface treatment should be the default with keeping the roads as gravel being a case-by-case scenario based on design conditions

and structural capacity.

8 For rehabilitation and reconstruction of roads in the 200 to 400 and 400 + AADT category, upgrading to surface treatment should be the default with keeping the roads as gravel being a case-by-case scenario based on design conditions

and structural capacity.

9 For rehabilitation and reconstruction of roads in the 200 to 400 and 400 + AADT category, upgrading to surface treatment should be the default with keeping the roads as gravel being a case-by-case scenario based on design conditions

and structural capacity.
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3.6 Improvement Costs

The general improvement benchmark unit costs are for budget planning purposes and
have been based on theoretical costs per m? for the applicable recommended
improvement standard. Improvement projects are generally completed through a
combination of day labour and equipment rental, where required, or through contract
work. While these unit costs are considered sufficient for planning purposes, actual costs
may vary according to the following factors:

o Site-specific requirements/constraints

¢ Fluctuations in input costs (such as the price of asphalt, which is impacted by the
price of oil)

o Budget constraints requiring consideration of lesser standards (such as maintaining
vertical profiles to tolerable conditions or reducing overall improvements)

e Increased drainage repairs

o Road widening

It is recommended that standards be reviewed on a project-specific basis as budgets are
established.

In addition to design dependent costs, inflation is also expected to occur and will need to
be accounted for during future budgeting. The improvement costs presented in this
report are based on 2024 dollars. Therefore, it is recommended that the Municipality
review the improvement cost estimates and budgets on an annual basis to ensure that
the budget being allocated is keeping up with inflation. Increasing the budget each year
to account for inflation is critical in allowing the Municipality to continue to improve
approximately the same length of road each year whereas not inflating the budget will
result in the Municipality falling farther behind. It is also noted that the improvement
costs outlined in this report do not include sidewalks or costs associated with private
roads.

3.7 Improvement Prioritization

The Streetlogix model identifies a repair priority number, based on a weighting of
condition (PCI) and functional classification. The model normalizes the data first within
the same improvement type and then further normalizes the data within the overall
network. Therefore, the priority number is a useful correlation, when applied within a
particular improvement type (i.e., routine maintenance, preventive maintenance,
resurfacing, rehabilitation or reconstruction).

It is noted that although scanning the roads will help identify priority, condition scanning
is not completed every year, therefore the prioritization of roads might change due to
degrading road conditions. Prioritization should be confirmed by administration each
year during the detailed design stage through field inspections.
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3.8 Deterioration Curve

Idealized degradation curves have been programmed into Streetlogix, based on surface
type, road condition ratings and field inspections. The degradation curves programmed
into Streetlogix are illustrated in Figure 3 and Figure 4 for hardtop and gravel roads,
respectively. It is recommended that the Municipality continue to retain road surface
condition values so that over time the deterioration curves can be modified to the
Municipality’s local environment and maintenance practices.

Figure 3: Degradation Curve for Municipal Hardtop Roads
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Figure 4: Degradation Curve for Municipal Gravel Roads
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The slope of the line on any point of the deterioration curve is intended to reflect the
degradation rate of the road at that point in its life cycle, based on its condition.
Improvements that are implemented throughout the life cycle will improve the PCI and
thereby shift the curve, to lengthen the overall life of the road asset. It is recommended

that multiple interventions occur throughout the asset'’s life, to provide the highest level
of service (i.e., maximize the time period with the asset having good condition ratings)
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and to minimize the expenditures (i.e., preventing roads from deteriorating to a state
requiring more expensive interventions, such as major rehabilitation or reconstruction).

If routine and/or preventive maintenance is applied to a road section before the road
surface or base is significantly impacted, then the overall life of the road section can be
extended, beyond that achievable through a reconstruction/rehabilitation strategy alone,
thus optimizing the use of the Municipality’s resources. Figure 5 and Figure 6 below
illustrate how preventative maintenance extends the useful life of asphalt (HCB) and
surface treated (LCB) roads respectively.
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Figure 5: Theoretical HCB Degradation Curve
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Figure 6: Theoretical LCB Degradation Curve
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3.9 Replacement Costs

26

The replacement cost of a physical asset is the amount it would cost to replace the
existing asset with the same (or a similar) asset. The benchmark improvement costs for
“Reconstruction” improvements, as outlined in Table 3 were used to estimate the
replacement cost for all roads in the Municipality. To estimate the replacement cost of
gravel roads reviewed in this study, it is assumed that roads will retain their gravel
surface (i.e., rather than be upgraded to a hardtop surface). In summary, the total

2024 replacement cost for all roads inventoried in this study is estimated to be nearly
$475 million (M). A breakdown of the replacement costs in the Municipality is provided in

Table 8 below.

Table 8: Replacement Cost Breakdown

Road Asset

Replacement Cost

Gravel

$43,654,501.00

HCB (Asphalt)

$196,250,799.00

LCB (Surface Treated)

$235,173,668.00

Municipality Road Network

$475,078,968.00

R.J. Burnside & Associates Limited
058348 Lakeshore RNS
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4.0 Level of Service Considerations
4.1 Condition Level of Service

Typically, roadways with poor condition ratings are considered maintenance intensive. It
is recognized that budget constraints may result in road sections deteriorating to
conditions that require more intensive improvements than would be the case if less
intensive improvements were implemented earlier in the lifecycle of the road. Once the
pavement degrades below a minimum recommended condition, ongoing maintenance
(i.e., filling of potholes, spot repairs, etc.) will typically increase significantly and/or safety
or user complaints may become a concern.

A table listing the road segments that have a poor condition level of service (at or
below 40) that require attention has been provided in Appendix I. If not already
prioritized at the top of the list based on the improvement prioritization based on
condition and functional classification, improvements to these roads should be
scheduled as soon as feasible considering budget constraints.

It is important to note that the hardtop road network requires a significant investment to
maintain it in a safe working order and avoid premature failure. Investing significant
budget each year toward the hardtop network and striving to maintain it (i.e., offset the
amount of degradation that occurs each year) should be considered the primary focus.
Other level of service upgrades such as gravel conversions should be considered a
secondary investment as the degradation of a gravel road is typically offset each year
through maintenance gravel and routine grading.

Review of Network Condition Rating

Typically, municipalities strive to maintain a network level of service at a condition of

70 out of 100. The network level of service that is provided is limited by budget
constraints. The Municipality’s weighted overall network condition (gravel and hardtop) is
determined to be 67 out of 100, as shown in Figure 7. The total backlog value presented
in the figure below is the total estimated cost of road needs at the present moment
based on where roads are within their lifecycle.

R.J. Burnside & Associates Limited 300058348.0000
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Figure 7: Average Network Condition Rating
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Pavement Average Condition PCl: 67
Total Length: 544 kms

Total Backlog: $133,132,939

The below points summarize where the Municipality’s level of service currently sits with
regard to the different functional classifications.

e The weighted average condition of the Municipality’s arterial roads is 73 out of 100.
With 2.7% of all arterial roads being below a condition rating of 40 out of 100.

e The weighted average condition of the Municipality’s collector roads is 67 out of 100.
With 9.3% of all collector roads being below a condition rating of 40 out of 100.

¢ The weighted average condition of the Municipality’s local roads is 65.6 out of 100.
With 7.8% of all local roads being below a condition rating of 40 out of 100.

Improvement prioritization typically follows asset management best practices, and
typically prioritizes improvements based on the risk or consequence of failure meaning
that if an arterial road were to fail (drop below the reconstruction threshold) there would
be a greater impact than if a local road were to fail. Therefore, based on this approach it
is recommended that the higher speed and higher traffic roads (arterial or collector) be a
higher priority than low speed or low traffic roads (local). The prioritization captured
within this study has been based on this approach.

4.2 Roadside Environment Level of Service Upgrades

As outlined previously in this report, an urban roadside environment is defined as
reasonably continuous development along a roadway that has curbs/gutters and storm
sewers while a semi-urban roadside environment is defined as reasonably continuous
development along a roadway where curbs/gutters and storm sewers are not present but
rather swales/ditches are used for drainage. Semi-urban cross sections often have some
negative impacts on dense built up areas such as poor drainage, less pedestrian
infrastructure and a less visually appealing look from having roadside swales/ditches.

R.J. Burnside & Associates Limited 300058348.0000
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When a semi-urban cross section is converted to an urban cross section one of the
many improvements is adding curbs/gutters which direct storm water run off to a storm
sewer system. Improving drainage along the road can help extend the expected life of
the road by preventing water from weakening the road’s base from water ponding on or
along the edge of the road which will help prevent cracks, potholes and potential
erosion. Upgrading semi-urban cross sections in urban areas is recommended because
urban cross sections are typically designed to be safer for all road users through
balancing infrastructure needs (i.e., the need for sidewalks and bike lanes) as well as
curbs and gutters help direct the water to outlets. It is noted that the Municipality is
exploring options to upgrade the level of service in the semi-urban areas to an urban
level of service during any future improvement work. Upgrading the level of service in
these areas typically run into unique challenges which often lead to increased
improvement costs. The typical costs of urbanizing a road would include items such as
curb and gutter installation, storm sewer system installation, sidewalk installation, as well
as the design/engineering work for each of these items.

As part of this RNS the improvement costs for reconstructing semi-urban roads have
included installation of curbs/gutters and the contingency amount has been increased
from 15% (used for other roads) to 30% to account for the unique costs that may arise
during the detailed design and/or construction phase. While these costs are suitable for
a planning level exercise, actual costs may vary, and detailed cost estimates should be
developed during the detailed design phase.

A typical approach to implementing cross section upgrades is to use a road-by-road
approach. This approach involves making improvements to individual segments one at a
time. This approach and can be used to address specific safety concerns on a particular
road, improve accessibility to development, or to implement active transportation
infrastructure (i.e., bike lanes or sidewalks). While a road-by-road approach might be
more practical for certain situations to address specific requirements/issues, using a
community-based approach can lead to a more cohesive improvement. A
community-based approach considers the overall network within a community or
neighbourhood and aims for a more holistic approach. Implementing cross section
upgrades on a community basis improves the connectivity of the network, particularly
where active transportation infrastructure is proposed. Additionally, completing upgrades
on a community basis allows for drainage improvements to tie into each other rather
than implementing curb and gutter and storm sewers on one road at a time, causing
potential drainage issues where the improved road connects to non improved roads.
Several municipalities have used a community-based planning model to complete road
improvements through active transportation, complete streets, or road urbanization.
Some examples include Thunder Bay, ON, Elmira, ON, and Clearwater, BC. It is
recommended that as Lakeshore examines the potential for road urbanization, it is
recommended that they consider reviewing a community-based approach.
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4.3 Surface Type Conversion Financial Comparison
4.3.1 Financial Comparison Between Gravel and LCB

The Municipality has a goal to work toward upgrading all roads to a hardtop surface. The
following analysis is intended to provide a present value cost comparison for converting
gravel roads to LCB (surface treatment) surfaces. The present value is used for this
comparison as using the inflation and discount rate represents that the cost associated
with the improvements are planned for a future date. The following data has been
obtained from the Municipality, or similar lower tier municipalities. The cost comparison
is provided on an idealized basis, since the comparison for any particular section will be
dependent on the condition of the road base, traffic volume, traffic type, etc.

Gravel Roads (Typically Lower Traffic)

e The cost for the supply and placement of maintenance gravel in 2024 was
approximately $258,292.00 to treat approximately 9.6 km of road. This equates to
$26.72 per m of road.

o Dust suppressant is applied to all gravel roads every year, including those that do not
receive maintenance gravel. The cost for dust suppressant in 2024 was
approximately $30,000.00 to treat 104.6 km of road. This equates to $286.81 per km
or $0.29 per m of road.

¢ Routine grading is assumed to be completed four times per year for each gravel road
(twice in the spring and twice in the fall), with problem sections receiving additional
grading efforts. For the purposes of this study, grading has been assumed to cost
$150.00 per hour at a completion rate of 1.5 hours per km of gravel road.

e The cost for gravel road maintenance in the “maintenance gravel year” is estimated
to be $27,899.00 per km (i.e., includes maintenance gravel, dust control and
grading).

e The cost for gravel road maintenance in the year without maintenance gravel is
estimated to be $1,179.00 per km (i.e., includes dust control and grading).

LCB Roads

e The cost for an initial double surface treatment plus an additional single surface
treatment one year after initial replacement is estimated to be $112,000.00 per km.
For the purposes of this comparison, it is assumed that the double surface treatment
is applied in the same year as the road preparation, however common practice is
that the initial surface treatment will be applied a year or two after the initial
preparation work, to allow for settlement to occur.
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e Surface maintenance is assumed to occur every five years. This is proposed via
single surface treatment at an estimated cost of $42,000.00 per km. This is a typical
application frequency, which is assumed to allow the underlying base to reach its full
life cycle without any significant improvement.

There are four different gravel upgrade scenarios that have been reviewed as part of this
study to compare how the magnitude of initial base prep will affect the cost over the road
lifecycle. The Municipality’s typical practice does not include completing base
strengthening as part of upgrading gravel roads. It is recommended that in the future the
Municipality complete geotechnical studies of gravel upgrading candidates to confirm
that the current road base is sufficient for conversion.

Existing Gravel to Remain as Gravel — No Base Strengthening Required

e Year 1 — Maintenance gravel + dust control + grading four times = $27,899 per km
e Year 2 — Dust control + grading four times = $1,179 per km

e Year 3 — Dust control + grading four times = $1,179 per km

e Year 4 — Dust control + grading four times = $1,179 per km

o Year 5 through 60, repeat Year 1, Year 2, Year 3, and Year 4 sequence

Existing Gravel to Remain as Gravel - Nominal Base Strengthening Required

e Year 1 — Base strengthening (75 mm earth excavation and 150 mm of granular A)
+ dust control + grading four times = $109,203

e Year 2 — Dust control + grading four times = $1,179 per km

e Year 3 — Dust control + grading four times = $1,179 per km

e Year 4 — Dust control + grading four times = $1,179 per km

e Year 5 — Maintenance gravel + dust control + grading four times = $27,899 per km

Existing Gravel to Future LCB — No Base Strengthening Required

e Year 1-75 mm of granular A + double surface treatment = $115,612 per km

e Year 2 — Single surface treatment application = $42,000 per km

e Year 7 — Resurfacing (single surface treatment) = $42,000 per km

e Year 12 — Resurfacing (single surface treatment) = $42,000 per km

e Year 17 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km
e Year 22 — Resurfacing (single surface treatment) = $42,000 per km

e Year 27 — Resurfacing (single surface treatment) = $42,000 per km

e Year 32 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km
e Year 37 — Resurfacing (single surface treatment) = $42,000 per km

e Year 42 — Resurfacing (single surface treatment) = $42,000 per km

e Year 47 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km
e Year 52 — Resurfacing (single surface treatment) = $42,000 per km

e Year 57 — Resurfacing (single surface treatment) = $42,000 per km
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Existing Gravel to Future LCB — Nominal Base Strengthening Required

o Year 1 — Base strengthening (75 mm earth excavation and 150 mm of granular A)
+ double surface treatment = $178,024 per km

e Year 2 — Single surface treatment application = $42,000 per km

e Year 7 — Resurfacing (single surface treatment) = $42,000 per km

e Year 12 — Resurfacing (single surface treatment) = $42,000 per km

e Year 17 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 22 — Resurfacing (single surface treatment) = $42,000 per km

e Year 27 — Resurfacing (single surface treatment) = $42,000 per km

e Year 32 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 37 — Resurfacing (single surface treatment) = $42,000 per km

e Year 42 — Resurfacing (single surface treatment) = $42,000 per km

e Year 47 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 52 — Resurfacing (single surface treatment) = $42,000 per km

e Year 57 — Resurfacing (single surface treatment) = $42,000 per km

The cost estimates used in this comparison have been based on recent data provided by
the Municipality as well as available cost data from similar lower-tier Ontario
municipalities (in terms of location, population, and climate). The lifecycle costs for the
various scenarios noted above are summarized in Table 9.

Table 9: Lifecycle Costs for Gravel vs Hardtop

Existing Present Value'® Cost per km
Scenario Base of 60-year Maintenance /
Condition Improvement Lifecycle
Retain as Existing Gravel Road Good $605,144.00
Retain as Existing Gravel Road Fair $686,448.00
Conversion of Existing Gravel to LCB | Good $771,862.00
Conversion of Existing Gravel to LCB | Fair $834,274.00

The comparison outlined above is based on improvement and maintenance
requirements for a road with relatively low truck traffic and traffic volumes less than
200 vehicles per day. Based on the results in the table above, it can be concluded that
for a road with traffic volumes less than 200 vehicles per day, it is generally cheaper to
implement and maintain a gravel surface.

Based on the present value costs outlined in Table 9, it can be concluded that upgrading
the Municipality’s roads from gravel to LCB will require an additional estimated funding
of $166,718 per km for roads with a good base and $147,826 per km for roads with a fair
base over the 60 year lifecycle to maintain a LCB surface rather than retain it as gravel.

0 Present Value is based on an assumed 2% inflation rate and 4% discount rate.
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It is noted that the additional funding noted won’t be distributed evenly across the
60 years, but rather it will be needed to complete the different improvements that are
listed above in the comparison.

In summary, the results of the cost analysis indicate that gravel surface roads may have
reduced costs over hardtop roads (i.e., capital and maintenance costs), assuming a
60-year life cycle and low traffic volumes. However, several other considerations may
also be considered and may influence the decision on which surface type to apply.
Some of these other considerations are difficult to associate a value to or may not
provide a direct benefit to the Municipality. Additional considerations may include:

o The Level of Service Standard that is desired by the Municipality. Hardtop roads will
provide improved standards for both access and traffic mobility.

e Budget availability to implement improved service standards.

o Location of any particular road section within the continuity of the overall hardtop
road network (i.e., both internal to the Municipality and beyond the Municipal
boundaries).

¢ Potential for a hardtop road to redistribute traffic away from other gravel roads as
users prefer to select paved roads, thereby reducing maintenance requirements on
the other gravel roads.

e Potential for the hardtop road to result in increased traffic volumes and higher travel
speeds, which may adversely impact other road users (pedestrians, cyclists) or
access to adjacent properties.

e Hardtop roads effectively waterproof the road base, which can reduce the potential
for load-related damage.

e Hardtop roads reduce dust emissions.

e Hardtop roads provide improved vehicular operational characteristics (smoother ride,
less noise, higher skid resistance, reduced vehicular maintenance costs and fuel
costs).

e Impact on road maintenance requirements.

o Possible impact on real estate values for properties along the road.

4.3.2 Financial Comparison Between LCB and HCB

Similar to the lifecycle cost comparison that is outlined above for converting gravel roads
to an LCB surface, the below comparison is intended to show the difference between
providing and maintaining an LCB surface versus providing and maintaining an HCB
surface over a 60 year lifecycle.

The cost comparison assumes that the road is being rehabilitated or reconstructed in
year 1 to respond to condition deficiencies. Therefore, the work required in year 1 will
reflect the existing base condition (i.e., good or poor base) and the intended surface to
be implemented (i.e., LCB or HCB). It is assumed that the resulting year 1 base will be
sufficient to accommodate a 60-year lifecycle, assuming that typical maintenance and
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improvement work is completed to address the surface distresses throughout this period.
The assumed works and costs expended during the lifecycle, depending on the surface
strategy and the existing base conditions, are summarized as follows:

Existing LCB to Remain as LCB — No Base Strengthening Required

e Year 1 - Pulverize + 75 mm of granular A + double surface treatment = $115,612 per
km

e Year 2 — Single surface treatment application = $42,000 per km

e Year 7 — Resurfacing (single surface treatment) = $42,000 per km

e Year 12 — Resurfacing (single surface treatment) = $42,000 per km

e Year 17 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 22 — Resurfacing (single surface treatment) = $42,000 per km

e Year 27 — Resurfacing (single surface treatment) = $42,000 per km

e Year 32 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 37 — Resurfacing (single surface treatment) = $42,000 per km

e Year 42 — Resurfacing (single surface treatment) = $42,000 per km

e Year 47 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 52 — Resurfacing (single surface treatment) = $42,000 per km

e Year 57 — Resurfacing (single surface treatment) = $42,000 per km

Existing LCB to Remain as LCB — Nominal Base Strengthening Required

o Year 1 — Pulverize + Base strengthening (75 mm earth excavation and 150 mm of
granular A) + double surface treatment = $178,024 per km

e Year 2 — Single surface treatment application = $42,000 per km

e Year 7 — Resurfacing (single surface treatment) = $42,000 per km

e Year 12 — Resurfacing (single surface treatment) = $42,000 per km

e Year 17 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 22 — Resurfacing (single surface treatment) = $42,000 per km

e Year 27 — Resurfacing (single surface treatment) = $42,000 per km

e Year 32 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 37 — Resurfacing (single surface treatment) = $42,000 per km

e Year 42 — Resurfacing (single surface treatment) = $42,000 per km

e Year 47 — Rehabilitation (pulverize + double surface treatment) = $92,750 per km

e Year 52 — Resurfacing (single surface treatment) = $42,000 per km

e Year 57 — Resurfacing (single surface treatment) = $42,000 per km
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Existing LCB to Future HCB — No Base Strengthening Required

e Year 1 - Pulverize + 75 mm of granular A + 90 mm asphalt = $283,612 per km
e Year 7 — Routine maintenance (crack sealing) = $35,000 per km

e Year 13 — Preventive maintenance (micro surfacing) = $35,000 per km

e Year 20 — Resurfacing (mill and pave) = $147,000 per km

e Year 32 — Rehabilitation (pulverize and pave) = $287,000 per km

e Year 37 — Routine maintenance (crack sealing) = $35,000 per km

e Year 43 — Preventive maintenance (micro surfacing) = $35,000 per km

e Year 50 — Resurfacing (mill and pave) = $147,000 per km

Existing LCB to Future HCB — Nominal Base Strengthening Required

e Year 1 — Pulverize + base strengthening + 90 mm asphalt = $346,024 per km
e Year 7 — Routine maintenance (crack sealing) = $35,000 per km

e Year 13 — Preventive maintenance (micro surfacing) = $35,000 per km

e Year 20 — Resurfacing (mill and pave) = $147,000 per km

e Year 32 — Rehabilitation (pulverize and pave) = $287,000 per km

e Year 37 — Routine maintenance (crack sealing) = $35,000 per km

e Year 43 — Preventive maintenance (micro surfacing) = $35,000 per km

e Year 50 — Resurfacing (mill and pave) = $147,000 per km

Table 10: Lifecycle Costs for LCB vs HCB

. Present Value'! Cost per km of
. Existing Base .
Scenario " 60-year Maintenance /
Condition .
Improvement Lifecycle
Retain as LCB Good $771,862.00
Retain as LCB Fair $834,274.00
Conversion of LCB to HCB Good $1,004,612.00
Conversion of LCB to HCB Fair $1,067,024.00

The comparison outlined above is based on improvement and maintenance
requirements for a road with relatively low truck traffic and traffic volumes in the range of
200 to 400 vehicles per day. Based on the results presented in the table above, it is
concluded that over the lifecycle of a roadway it is cheaper to install and maintain LCB
surface than it is to install and maintain asphalt when considering a road in the traffic
range of 200 to 400.

! Present Value is based on an assumed 2% inflation rate and 4% discount rate.
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4.4 Gravel Road Upgrade Pre-Screening Criteria

Some of the primary factors that should be considered when determining if a gravel road
section warrants upgrading to a hardtop surface are the following:

e Traffic volumes (i.e., AADT)

e Traffic types (i.e., percentage of trucks)

o Number of driveways provided with access (residential or business)

e Connectivity to other paved roads and arterials (i.e., Provincial Highways, County
Roads)

e Connectivity to facilitate travel between points of increased vehicular demands
(i.e., businesses, schools etc.)

¢ Road platform widths

o Road structures

e Drainage

e Road conditions

¢ Road geometry (alignments)

¢ Maintenance requirements/frequency

Based on the factors listed above, the framework in Table 11 provides guidance criteria
in the assessment of upgrading the Municipality’s gravel roads. It is expected that the
pre-screening criteria noted in Table 11 will provide a guide for consideration of
upgrading needs at the project level. Therefore, each criterion should be assessed as
part of the detailed design for such upgrading.
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Table 11: Guidance Criteria/Considerations for Gravel Road Surface Upgrading

Item
No.

Description

Criteria

1

Traffic Volume or
Traffic Type

Based on the Municipality’s current practices, AADT is
typically 200 vpd or more. However, AADT alone does not
justify hardtop conversions. Traffic type (i.e., truck traffic)
may be a consideration for lower traffic volume ranges.

Network
Connectivity

Road provides improved connectivity between existing
hardtop roads, particularly for improved access to arterial
roads.

Land Use
Considerations

The road provides access to semi-urban or commercial
land uses. The number of driveways served is also a
consideration.

Road Alignment

Substandard vertical and/or horizontal curves should be
improved before upgrading the surface type, to support
operating speeds under hard top road conditions. Any
cost/benefit analysis should take into consideration such
increased costs.

Road Width
and/or ROW
Conditions

Road sections should be widened to a platform width of at
least 8 m to support hardtop surfaces however providing a
wider platform width to accommodate wider shoulder
widths is recommended. Areas of encroachment of
vegetation into the clear zone within the right-of-way
should also be addressed before upgrading the surface
type, to promote roadside safety. Any cost/benefit analysis
should take into consideration the increased costs to
mitigate such deficiencies.

Drainage

Any significant drainage deficiencies (i.e., flooding,
saturated granular base, inadequate ditching etc.), should
be remedied before upgrading of the surface type. Any
cost/benefit analysis should take into consideration the
increased costs to mitigate such deficiencies.

Road Structure

The road section should be able to support a hardtop
surface design (i.e., adequate base and subbase materials,
absence of frost boils or soft spots, etc.). Detailed
geotechnical investigations are recommended for areas
where road structure may be a concern. Base
strengthening should be completed before any upgrading
of the surface type, where required. Any cost/benefit
analysis should take into consideration the increased costs
to mitigate such deficiencies.
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4.5 Gravel Road Upgrade Prioritization

The Municipality previously completed a review of the gravel road network to determine
a priority order for upgrading of those roads. This current study has not reviewed and
modified that prioritization and has carried the previous priority order through the
development of the ten-year conversion plan provided in Appendix E.
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5.0 Other Road-Related Needs

In addition to the condition of roads, this study has considered several other road-related
needs that may trigger certain improvement requirements and/or timing for any particular
road section. The other needs considered in this RNS include the following:

o Surface Type Needs — based on operational considerations (i.e., hardtop surfaces
for urban and semi-urban areas, for sections with high truck traffic or for sections
where AADT volumes justify such surfaces

e Geometric Needs — including deficiencies in horizontal / vertical alignments or
surface / platform widths

o Drainage Needs — based on the frequency of flooding on the roadway or the
adequacy of roadside drainage (such as ditching and brushing)

e Maintenance considerations

e Coordination with other projects

It is recommended that roads with surface type, geometric, drainage, or coordination
needs be considered independently, rather than collectively. The benefits of this
approach include the following:

o Allows for better integration into a pavement management system, where road
conditions will form the primary trigger for improvements

e Provides clarity in establishing the time of needs, reason for improvement, and
appropriate response

The standards associated with the above road needs are based on the criteria outlined
in the Inventory Manual for Municipal Roads (MTO, February 1991).

5.1 Surface Type Needs

Surface type should be appropriately designed to accommodate the volume of traffic and
type of traffic, according to the MTO guidelines (Inventory Manual for Municipal Roads,
Ministry of Transportation, 1991) and/or the Template for Lifecycle Road Improvements
that have been developed for the Municipality in this RNS, as follows:

o Gravel roads are typically tolerable for traffic volumes of less than 200 vehicles per
day (vpd), however, upgrades to hardtop may be considered if the roadside
environment is semi-urban or for road network connectivity/hardtop continuity,
subject to budget constraints and desired Level of Service.

e Surface-treated roads are typically tolerable for traffic volumes of between 200 vpd
and 400 vpd, or even higher depending on road base and environmental conditions.
Although consideration may be given to upgrading to asphalt for AADT >= 400 vpd.
Due to budget constraints and the Municipality’s experience and maintenance
program for surface treatment, this study considers that roads over 400 vpd could be
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converted from gravel to surface treatment, however this should be a case-by-case
scenario.
o Asphalt roads should be considered where traffic volumes exceed 400 vpd.

Upgrading of gravel roads or surface-treated roads to asphalt may be considered for
roads experiencing high truck volumes high truck loading, or where high maintenance is
an issue. Truck volumes typically range from a low of 3% on low-volume residential
streets to a high of 15% or more on arterials and collector roads. For low-volume rural
roads, this study suggests that surface upgrading may be economical to consider where
the percentage of trucks exceeds 10% of the AADT and is over 30 trucks per day.

A common industry practice that is adopted by many municipalities in Ontario is where
AADTSs exceed 200 vpd, upgrading of gravel road surfaces to hardtop road surfaces may
be considered. For AADTs in the range of 200 to 400 vpd upgrading to a Low-Class
Bituminous (LCB) surface may be considered, whereas upgrading to a High-Class
Bituminous (HCB) surface is recommended for AADTs exceeding 400 vpd. This
threshold can be increased by the Municipality based on experience in the area and/or
soil type (i.e., upgrade anything over 400 vpd instead of 200 vpd), however, increased
maintenance (i.e., grading, dust suppressant and/or gravel application) may be required
to maintain a reasonable level of service for the traffic experienced.

Based on the above criteria and a review of the network inventory in this study it has
been determined that there are 56 roads that have a surface type need. Two gravel
roads are estimated to have an AADT of 200 vpd, and 54 surface treated roads are
estimated to have an AADT above 400 on these surface treated roads 19 received
actual traffic counts with truck traffic percentages ranging from 1.94 to 7.0. It is
recommended that the Municipality continue to monitor traffic volumes on these roads to
further determine if upgrading is warranted, particularly where truck traffic is expected.
The above surface type needs make up approximately 75.88 km (14%) of the
Municipality’s road network.

Although traffic volumes are only one factor that should be considered when assessing
potential road surface upgrades, it provides a numerical minimum to begin considering
and assessing the other factors, such as network connectivity and truck volumes. Road
sections with volumes less than 200 vpd may be considered for upgrading to a hardtop
surface, depending on other site-specific factors and conditions. Gravel surfaces can be
determined to be adequate for higher traffic volumes (i.e., 200 to 400 vpd) although, it
should be noted that ongoing routine maintenance (i.e., grading and dust suppressant)
as well as the need for maintenance gravel application may become more frequent as a
result of the additional traffic.
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5.2 Geometrics
5.2.1 Road Widths
Hardtop Roads

Minimum tolerable and recommended minimum road widths for hardtop roads have
been assessed according to criteria outlined in the Geometric Design Guide for
Canadian Roads (Transportation Association of Canada [TAC], June 2017). The surface
(i.e., through lane) width requirements for hardtop roads are outlined below in Table 12
and Table 13 below.

Table 12: Tolerable and Recommended Surface Widths for Hardtop Roads in a
Rural or Semi Urban Environment'2

2‘:‘3: Tolerable Recommended Recommended Tolerable
(km/h) Lower Limit Lower Limit Upper Limit Upper Limit
60 or less 54 m 6.0 m 7.4 m 8.0m
70 to 100 6.5 m 7.0m 74 m 8.0m

Table 13: Tolerable and Recommended Surface Widths for Hardtop Roads in an
Urban Environment'

ZZZ'SC? Tolerable Recommended Recommended Tolerable
(km/h) Lower Limit Lower Limit Upper Limit Upper Limit
60 or less 54 m 6.0m 74 m 8.0m
70 to 100 6.0m 6.6 m 7.4 m 8.0m

The TAC criteria apply to roads which have traffic volumes of less than 450 vph in the
peak direction, while the volume of traffic on the Municipality roads is much lower than
this. However, providing widths that are less than 6.0 m may not provide adequate
access for fire equipment or two-way travel at higher speeds. Therefore, considering
these factors it is recommended that the lower limit should apply as a recommended
minimum, with actual design widths exceeding these minimums, where feasible and
required to accommodate other needs (i.e., parking lanes, bike lanes etc.).

Based on a review of the widths in the database, there are no existing hardtop roads
with widths less than the recommended lower limit outlined above. It is recommended
that the Municipality continue to review the width of hardtop roads during any detailed
design work to verify that the road width still satisfies current standards.

2 Road Surface Width (Two-Lane Roadways).
'3 Road Surface Width (Two-Lane Roadways).
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Gravel Roads

The minimum gravel road surface widths (i.e., platform width, including shoulders) have
been assessed according to criteria outlined in the Geometric Guidelines for Municipal

Roads (Ontario Good Roads Association [OGRA], 1998). The recommended minimum

platform width requirements for gravel roads are outlined below in Table 14.

Table 14: Recommended Minimum Platform Width for Gravel Roads'

Design
Speed Lessthan | .. 0249 | 250t0399 | 400to099 | 1000to
50 2,000

(km/h)

80 55m 6.0 m 6.5m 7.5m 7.5m

70 55m 6.0 m 6.5 m 7.0m 7.0m

60 55m 6.0 m 6.5m 6.5m 6.5 m

50 55m 6.0 m 6.5m 6.0 m 6.5 m

40 55m 6.0 m 6.5 m 6.0 m 6.0 m

Based on a review of the database, it has been found that many gravel roads do not
currently meet the minimum widths outlined above.

Shoulder Widths

Maintaining appropriate shoulder widths is also important to ensure sufficient edge
strength for hardtop roads. Typically, a minimum shoulder width of 0.5 m should be
provided to hold hardtop pavements in place. The Inventory Manual for Municipal Roads
(MTO, February 1991) recommends design shoulder widths of 1.5 m for traffic ranges
from 50 to 1,000 AADT and 2.5 m for traffic ranges from 1,000 to 3,000 AADT. Lower
shoulder widths are tolerable and should be considered on a case-by-case basis in
project designs. A common practice is to place hardtop surfaces in accordance with the
width requirements above, from grass edge to grass edge, to minimize shoulder
maintenance and for aesthetics. However, providing a hardtop surface that is beyond the
normal travel lane widths for these low-volume roads minimizes the impacts along the
edges of the road (i.e., traffic does not need to travel along the edge of the road, which
could damage the hardtop shoulder due to the limited granular support provided). For
these roads, it is still recommended that the granular extend a minimum of 0.5 m beyond
the hardtop surface but with its surface vegetated.

Widening of the roads identified above has not been planned as part of the ten-year
capital plan, however, each road identified on the list above should be reviewed during
the detailed design stage to determine if widening should be completed to accommodate
emergency access and/or to adequately accommodate two-way traffic.

4 Minimum Platform Width for Varying AADT Traffic Volume Ranges (vpd).
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5.2.2 Road Alignment

Road alignments were reviewed to determine the number of substandard
horizontal/vertical curves and/or substandard gradients and/or substandard stopping
sight distances (i.e., resulting from curves near driveway locations). Generally, the
Municipality is flat with straight roads, resulting in minor deficiencies.

Deficient horizontal curves are defined as those which do not meet design speeds of

10 km/h over posted speeds. However, the Inventory Manual for Municipal Roads
(MTO, 1991) defines curves as tolerable when they meet design speeds of 5 to 15 km/h
below the posted speeds, assuming they have appropriate warning signs. The following
deficiencies were flagged in the Municipality:

e Mariners Drive from Tisdale Drive to Harbour Drive
o 2nd Concession Road from Tecumseh Road to Baptiste Road
¢ Ruscom River Road East from County Road 2 to County Road 42

While the above roads are flagged to have horizontal alignment deficiencies, all three
locations are considered tolerable. It is recommended that these locations be further
reviewed, at the project level, if future improvements are planned to address condition
deficiencies, to determine the following:

¢ Confirmation that warning signage complies with the requirements set out in the
Ontario Traffic Manuals.

e Determination of the cost/benefit of improving the substandard alignments as part of
the overall condition improvement project.

Improvements to alignments and/or enhanced warning signage should particularly be
considered at the following locations:

o Sections that have the potential for higher speeds (i.e., existing hardtop roads or
those roads proposed to be converted to hardtop).

e Sections that have higher traffic volumes and/or experience significant non-local
traffic.

e Sections that have a previous history of collisions.

5.3 Roadside Drainage

Historical and existing drainage issues (i.e., flooding, ponding) were identified based on
discussions with Municipality staff. In general, the Municipality does not have a history of
flooding on any of its roads as the Municipality is relatively flat. The Municipality
undertakes brushing as part of its regular maintenance practices.

Where road works are proposed, it is recommended that additional investigations be
completed to determine the requirements for drainage improvements. However, it is also
recognized that the practicality of achieving sufficient drainage outlets may constrain the
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opportunities to improve roads in areas with drainage issues. Depending on traffic
requirements in those areas, it may be more cost-effective to continue to undertake
additional spring maintenance, on a yearly basis, to address such drainage issues.

54 Maintenance Considerations

The Level of Service for the maintenance of the Municipality’s roads follows the
Provincial Minimum Maintenance Standards (O. Reg. 239/02 as amended by

O. Reg. 366/18). These regulations prescribe required monitoring of the roads and
maintenance response requirements, based on the road’s class. The road class is set by
its Average Annual Daily Traffic and speed limit with Class 1 reflecting the highest
standard of maintenance and Class 6 reflecting the lowest standard. The Minimum
Maintenance Standards for Municipal Highways are intended to meet the following
objectives:

e Provide consistent minimum standards that road users can expect to encounter in
municipalities throughout the province.

¢ Provide municipalities with a defense for claims for damages from road users using
the roadway, if they can demonstrate due diligence by having conducted regular
inspections and repair work, while maintaining complete documentation to confirm
that regular inspections were done, and that work required to meet these standards
was completed.

The minimum road maintenance standards are prescribed by the legislation for each
classification. Minimum maintenance standard classifications were established based on
the AADTSs that were established as part of this study. It should be noted the AADTs
established are estimates and should be confirmed by traffic counts. The Municipality’s
minimum maintenance standard classes are summarized in Table 15 and included for
each road on the inventory table in Appendix A.
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Table 15: Minimum Maintenance Standard Classes (O.Reg. 239/02, May 2018)

Minimum

Sp((e:r: III_1|)m|t AADT (vpd) Maintenance Lengt(l:(rc:) Road
Classification

40 km/h or less 0to 49 6 5.46
50 to 199 6 38.54
200 to 499 6 23.85
500 to 999 5 2.44
1,000 to 1,999 5 3.1
2,000 to 2,999 5 2.42
3,000 to 3,999 4 2.63
4,000 to 4,999 4 0.92

50 km/h 0 to 49 6 4.61
50 to 199 6 41.69
200 to 499 5 38.26
500 to 999 5 5.95
1,000 to 1,999 5 7.15
2,000 to 2,999 5 6.56
3,000 to 3,999 4 1.16
4,000 to 4,999 4 1.01

60 km/h 200 to 499 5 2.68
500 to 999 4 5.39
1,000 to 1,999 4 2.28
2,000 to 2,999 4 5.68
4,000 to 4,999 3 0.54
5,000 to 5,999 3 0.38

80 km/h 0 to 49 6 57.49
50 to 199 4 132.95
200 to 499 4 109.03
500 to 999 4 27.21
1,000 to 1,999 3 11.05
2,000 to 2,999 3 3.37

Total Length 543.76

In general, gravel roads in the Municipality maintain an adequate condition after they are
graded, and dust suppressant is applied. The Municipality grades all roads a minimum of
two to four times per year (i.e., one to two times in the spring and one to two times in the
fall), with heavier travelled roads or problem roads requiring additional grading during the

summer months.
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Maintenance demands (i.e., low, average, high) are not a primary consideration in the
prioritization of road sections for improvements, however, they may be a consideration in
the decision to upgrade gravel surfaces to hardtop surfaces.

5.5 Coordination with Other Projects

For budget allocation and phasing purposes, coordination with planned bridge projects
and other infrastructure projects (drainage, water and sewer etc.), should be a
consideration. Construction detours may also be a consideration in the scheduling /
interface of road projects with these other projects. The Municipality should continuously
review their Ontario Structure Inspection Manual (OSIM) results to ensure that bridge
repairs/replacements are coordinated with road work and/or are not impacting detours
from road work. Based on a review of available data, the Municipality has a significant
number of structures that require rehabilitation or replacement. Many of these structures
are located along municipal drains and therefore, the timelines of the work should be
confirmed to ensure that they do not interfere with the road improvement timelines
outlined in this report.

5.6 Railway Level Crossings

27 railway level crossings in the Municipality that are used by Via Rail or Canadian
Pacific Kansas City (CPKC) were reviewed in this study. Various grade crossing details
for each of the 27 railway level crossings were obtained and verified. Updated crossing
condition information is based on observations made in the field by Burnside staff in
April 2025. Reference to the location of the 27 railway crossings can be found on the
inventory map in Appendix A of this report.

In addition to determining any condition deficiencies at all 27 crossings, safety
requirements at all crossings have also been reviewed. To determine safety
requirements an exposure index was calculated at all crossings based on the following
equation:

Exposure Index = (Number of Trains per Day) x (Daily Vehicle Crossing Volume)

The exposure index can be calculated in future horizon years by multiplying the forecast
traffic volumes by the anticipated volume of trains at the crossing in that year.

The rail crossing control warrant exposure index values, as set by Transport Canda for
public crossings is outlined in Table 16. In addition, Transport Canada recommends
gates for all level crossings where the railway design speed exceeds 50 mph, as per
Section 9.2.1 (c) of Grade Crossing Standards (Transport Canada, July 2014). As per
the data available from Transport Canada, the max speed of trains on the CPKC rail is
60 mph and the max speed of trains on the Via rail is 100 mph. Appendix G summarizes
the level crossings on Municipal roads within the Municipality of Lakeshore.
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Table 16: Railway Crossing Control Warrants

Crossing Control Type Exposure Index Warrant Value
Standard Rail Crossing Sign & Stop (SRCS | 0 to 1,000
& Stop)
Flashing Lights and Bells (FLB) 1,000 to 49,999
Flashing Lights, Bells, and Gates (FLBG) 50,000 to 200,000
Grade Separation Above 200,000

A full table containing all the inventory data and the calculated exposure index for each
railway crossing can be found in Appendix G.

Based on the data presented in Appendix G, and the warrant criteria outlined above,
railway crossing PW-RC-00011 at Patillo Road is recommended for upgrade to flashing
lights, bells and gates due to the maximum train speed exceeding the 50 mph. It is also
noted that this road has significant traffic at 2,500 vehicles per day.

5.7 Private Roads

Within the Municipality there are about 34 private roads, located on properties owned by
over 400 individuals or families, as shown in Appendix H. These roads were developed
prior to amalgamation and provide access for property owners to residential
development. While there does not appear to be any formal agreements for these roads
it is our understanding that the Municipality has provided winter maintenance on many of
these roads, with service provided by a third-party contractor and paid through the
standard tax levy. Access for waste collection vehicles, emergency service vehicles,
municipal maintenance vehicles and school buses may also be provided by many of
these roads. In addition, informal permits have been developed for utilities to be located
along these corridors.

It is our understanding that the private roads in the Municipality have been developed on
privately owned lands and not on unopened Municipal rights-of-way. However, in some
cases, the private road forms a connection between the ends of public roads within the
road network.

Municipal staff have indicated that the ongoing provision of these maintenance services
and servicing easements introduces a legal risk, to ensure that the roads function in a
manner that would be consistent with roads that are owned and operated as public
roads. While a detailed consideration of private roads is beyond the scope of this Road
Needs Study, general considerations have been identified to assist in developing a
recommendation to reduce the risk to the Municipality of the ownership and operations
of these roads and corridors.
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5.71 Private Road Ownership Considerations

Municipal staff have indicated that the existing ownership of the private roads varies
across the Municipality, including ownership by a single owner, by multiple owners or by
a condominium corporation. It is recommended that a study be carried out to determine
the form and function of such ownership and agreements that are currently in place.
Detailed land surveys and title searches should be completed to assess the constraints
to providing functional road rights-of-way along these corridors, considering that private
sheds, trees, etc., have been developed in close proximity to the roads, and existing
setbacks limit the space available.

5.7.2 Lakeshore Policy on Assumption of Private Roads

The Municipality’s current Policy on Assumption of Private Roads (Revision Date:
July 26, 2006) includes the following provisions:

e The Town of Lakeshore will normally not expropriate land in order to assume a
private road.

e All persons (100%) owning a portion of a private road must agree to dedicate it to the
Town of Lakeshore.

e The affected property owners must agree to assume the cost of upgrading the
private road to municipal standards pursuant to the Local Improvement Act or
otherwise.

o The Town of Lakeshore must attempt to receive a dedication of property 20 metres
in width as a proper road allowance.

o Where it is impossible for the residents to convey a 20 metre wide road allowance to
the Municipality, the Municipality is to receive a dedication of the maximum width of
property available. This property is to be not less than 10 metres in width in order for
the Municipality to assume the property for municipal road allowance purposes.

o Prior to conveying the road allowance to the Municipality, the residents are required
(at the affected residence) to construct a hard surfaced roadway of sufficient width
and capacity to accommodate normal two-lane vehicular traffic including fire,
municipal and garbage collection vehicles.

¢ Prior to the assumption of the road allowance, proper drainage for the roadway as
determined by the Town be constructed and brought to a sufficient outlet at the
expense of the affected residents.

o Where existing services are not able to be included in the road allowance to be
conveyed to the Municipality, sufficient easements are to be provided by the
residents to allow the Municipality access for repair and replacement purposes.

e Prior to the assumption of the road allowance by the Municipality, the residents are
required to maintain the newly constructed road for a period of one year.

e Any and all legal, surveying, construction, or other related costs are to be the
responsibility of the affected residents.
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At its February 13, 2024, meeting, Council requested Administration to bring a report
proposing the feasibility of creating an amendment to the Property Standards Bylaw
23-2018 to identify parameters regarding pothole repair on private roads, together with
timeframes for repair and costs for repair by the Municipality, if required. Also, Council
requested that Administration bring forth a report regarding private road assumption to
address the current conditions and revise the Assumption of Private Road Policy.

5.7.3 Previous Study

Dillon Consulting Limited prepared a previous study (Dillon Study) in October 2007
entitled Assessment of Private Roads in the Town of Lakeshore. The study reviewed

23 private roads in the Municipality, identifying two that could be assumed by the Town,
two that could be assumed once they were paved, five that could be assumed if widened
and 14 that appeared to have constraints that made it unfeasible to widen to meet the
Town’s minimum 10 m right-of-way requirement.

5.7.4 Alternatives for Existing Private Road Ownership/Operation

The existing private roads have developed over time and a certain level of service has
been provided to the Municipality’s residents, which rely on these roads for access.
Therefore, in the absence of any condominium agreements for such roads, it is unlikely
that fully transferring all liabilities to the owners through an agreement would be a viable
alternative or effective in removing all the Municipality’s liabilities.

Recognizing that there are many legal and insurance (risk) considerations that need to
be further reviewed, it is recommended that the following alternatives be reviewed in a
Private Road Needs Study:

e Option 1 — Maintain the status quo, with improvements to address the current
risks/liabilities (i.e., private road ownership, with limited or no maintenance by the
Municipality). Any ongoing Municipal involvement with the private road should be
formalized and documented through an agreement between all parties. Minimum
Maintenance Standards should be set out in the agreement, along with mechanisms
for their completion in the case of default. It is recommended that the private road
owners form a Road Association (RA) for the purpose of owning and operating the
road. The Municipality’s solicitor should confirm the most appropriate mechanism for
implementing a RA, considering its costs and indemnity requirements. The owners
should be required to obtain adequate liability insurance, although it should be
acknowledged that this may be a challenge depending on the individual
circumstances. The Municipality’s insurance provider should confirm insurance
requirements to protect the Municipality’s interests. The Municipality may consider
placing the affected areas in a Limited Services Residential Zone if maintenance
continues to be provided privately, although safety would need to be reviewed under
such an arrangement.
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¢ Option 2 — Municipality assumes ownership of the ROW and road, with the road
being upgraded to acceptable municipal standards. The ownership, operations and
upgrading to be agreed upon through negotiation or via expropriation, if required.
Application of Minimum Maintenance Standards to the subject roads would assist in
limiting liability via ongoing monitoring and timely maintenance responses.

In summary, there is no one solution to the risk reduction/risk management for the
private roads, however, the solutions will be road specific. It is recommended that the
Private Road Needs Study provide further review of implementing Option 1 or Option 2
for the private roads. The costs and timeframe for such implementation should be
established as part of the Private Road Needs Study.

5.7.5 Functional Classification

The Municipality’s Official Plan includes a functional classification for Public Lanes which
are intended to carry low volumes of traffic and generally prohibit through traffic. The
policy of the Municipality for Public Lanes is that they generally be developed with two
lane roads with a road right-of-way width of 6 to 10 m. Typical traffic volumes on Public
Lanes are generally less than 250 vehicles a day. If existing private roads can meet
these requirements, then development to a Public Lane standard may be considered.
Alternatively, if conditions warrant a higher standard, then development as an Urban
Residential Local Road may be considered. The Dillon Study had noted that a preferred
cross section would include a 7 m hardtop surface, with 1.5 m gravel shoulders on each
side. However, the Study indicated that the Town may be willing to accept a 6 m hardtop
surface with 0.3 m gravel shoulders on each side. It is recommended that further study
be completed to assess the functional classification and unique operational requirements
of each private road.

The right-of-way should be assessed for each private road to confirm its ability to
accommodate property access for cars, waste collection and emergency services, as
well as corridors for municipal services. While it is acknowledged that Fire Department
Access Route Design set out in Section 3.2.5.6 of the Building Code does not deal with
seasonal or low density residential uses, it is recommended that these provisions be
considered for upgrading of private roads, where possible.

5.7.6 Cost Estimate and Financing

Cost estimates should be prepared for upgrading private roads, including surveying,
engineering and construction to a standard that is acceptable to the Municipality.
Agreement should be developed between the Municipalities and the owners to
determine how the works will be financed or cost-shared, if applicable. Cost sharing
through the Local Improvement Act (O.Reg 586/06) may be considered, subject to the
required percentage of owners requesting the improvement. Alternatively, the
Municipality may bring the private roads to acceptable standards, financed from the tax
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levy for their upgrading and maintenance. It is noted that the Municipality does not
currently have a budget for upgrading and assuming private roads. Additionally, this
current study does not include a cost estimating exercise for private roads. Therefore, it
is recommended that the Municipality undertake an update to the previous private roads
study, including updating any cost estimates.

It is acknowledged that Municipal staff are preparing to bring a request forward in the
2026 budget to council to undertake a pilot program related to assuming private roads to
determine financial requirements including all necessary surveying, geotechnical
studies, detailed design, and legal requirements. This pilot project is also intended to
assist in quantifying the magnitude of the overall cooperation and strategy for private
road conversions going forward as this is currently unknown.
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The existing road condition needs represent a quantification of the condition needs that
currently exist in the road network. These needs will constantly change, in response to
both the improvement interventions and to ongoing deterioration of the roads. It should
be noted that the improvement needs reported in the following sections (Section 6.1 for
hardtop and Section 6.2 for gravel) were determined using the decision matrix in Table
8, based on the road segment condition rating. While the needs reported below are
warranted due to condition, it should be noted that the Municipality may choose to
complete each need or maintain certain roads in a “holding strategy” due to operational
characteristics. For example, a rural gravel road that has a condition less than or equal
to 35 warrants full reconstruction (dig out the base and replace with new granular). While
full depth reconstruction is warranted it is typical practice that municipalities will complete
a rehabilitation improvement which includes full base repair in sections that are

determined to be a problem area.

It is also noted that roads with an AADT less than 50 are typically maintained through
ongoing maintenance rather than capital improvements. However, the corresponding

needs with the evaluated condition rating have been reported to signify that if budgets
were unlimited, those improvement types should be completed.

6.1 Hardtop Roads Needs

Based on the existing hardtop road condition data collected in the field in August

2024, the current hardtop road improvement needs based on where each road sits
within its lifecycle were determined according to the improvement trigger criteria outlined
in Table 3, as shown on the map in Appendix D. Table 17 below provides a qualitative
summary based on the PCIl ranges while Table 18 summarizes the hardtop road
improvement need types and costs.

Table 17: Qualitative Description of Hardtop Roads

s Length of Road | Percentage of Total
PCI Range Condition (km) Length (%)

86 to 100 Excellent 109.44 24.78
711to 85 Good 88.18 19.96
56 to 70 Fair 71.95 16.29
41 to 55 Poor 106.86 24.19
26 to 40 Very Poor 63.01 14.26
11to 25 Serious 2.28 0.52

0to 10 Failed 0.00 0.00

Total 441.71 100.00
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As shown in Table 17, nearly 44.55% of all existing hardtop roads in the Municipality are
in good or excellent condition.

Table 18: Municipality of Lakeshore Hardtop Road Needs

"E':':;"i?::t Estimated Cost Length (km) T:f;ff::;ﬂ'ﬁ 2’02)
No Current N/A 112.48 25.47
Improvement Need
Routine $1,596,145.00 | 41.05 9.29
Maintenance
Preventive $2,365,165.00 | 49.47 11.20
Maintenance
Resurface $7,369,551.00 | 46.20 10.46
Rehabilitation $53,872,328.00 | 132.11 29.91
Reconstruction $56,952,946.00 | 60.40 13.67
Total $122,156,135.00 | 441.71 100.00

Based on the table above, it has been estimated that the existing cost of hardtop road
needs in the Municipality is approximately $122,156,135. This equates to an overall
average of approximately $277,514/km of existing hardtop roads (i.e., 441.71 km).
These needs presented above would bring each road back to a good condition.
However, recognizing that budget constraints exist, not all of these needs will be
addressed resulting in some roads degrading to the next category (i.e., resurfacing
degrading to rehabilitation).

6.2 Gravel Road Needs

A total of approximately 101.38 km of gravel road were reviewed in August 2024.
Current gravel road improvement needs were assessed based on the criteria contained
in Table 3. The qualitative description of the condition of the Municipality’s gravel roads
is provided in Table 19. Gravel road improvement needs, types and costs are
summarized in Table 20 and on the map in Appendix D. The preventive maintenance
costs in the table include the supply of maintenance gravel (i.e., every four years) but

exclude routine maintenance (i.e., grading and dust suppressants).
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Table 19: Qualitative Description of Gravel Roads
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Condition Rating

Length of Road

Percentage of

Range Condition (km) Total Length (%)
86 to 100 Excellent 13.02 12.84
71to 85 Good 43.10 42.51
56 to 70 Fair 35.54 35.06
41 to 55 Poor 9.71 9.58
26t0 40 Very Poor 0.00 0.00
11to 25 Serious 0.00 0.00
0to 10 Failed 0.00 0.00
Total 101.38 100.00

As shown in Table 19, nearly 56.03% of all existing gravel roads in the Municipality are
in good or excellent condition.

Table 20: Municipality of Lakeshore Gravel Road Needs

Improvement Need Type

Estimated Cost

Length (km)

Percentage of
Total Length (%)

Preventive Maintenance

$3,217,204.00

81.63

80.52

Conversion to Hardtop $1,361,920.00 | 2.86 2.83
Rehabilitation $ 6,397,680.00 | 16.88 16.65
Total $10,976,804.00 | 101.38 100.00

Based on the table above, it has been estimated that the existing cost of gravel road
needs in the Municipality is approximately $10,976,804. These needs presented above
would result in all the Municipality’s gravel roads being in a good condition and being
maintained through routine grading and maintenance gravel. However, recognizing that
budget constraints exist and the Municipality’s hardtop road network has such a large
need, the gravel roads would be improved through spot repairs and maintenance gravel.
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7.0 Budget Sensitivity Analysis

To assess minimum budget levels, Burnside has conducted a five-year budget sensitivity
analysis, considering all roads in the Municipality. To conduct the analysis, the
degradation within the Streetlogix software was used. Along with the degradation, the
condition ratings have also been increased based on the corresponding PCI benefit of
each improvement type. The following sections summarize the two budget scenarios
with scenario 1 representing a fixed annual budget, and scenario 2 representing a fixed
network condition.

71 Scenario 1 — Fixed Annual Budget

Based on the Municipality’s capital expenditures in previous years, the average annual
budget that has been allocated is $5,615,000 (consisting of $2,800,000 for asphalt road
reconstruction, $1,900,000 for asphalt rehabilitation/resurfacing $850,000 for surface
treated roads, and $65,000 for crack sealing treatments.). The fixed budget of
$5,615,000 per annum has been applied for the duration of the five-year plan in scenario
one to determine the network result after year five. The total forecasted expenditure for
this scenario equates to $30,123,930.

As outlined previously, the existing overall network condition (weighted by road length)
was 66.8 out of 100. After running the sensitivity analysis, it has been forecasted that the
condition will theoretically decline from 66.8 out of 100 to approximately 61.87 out of
100.

Based on the net decline of 7.45% over the next five years, it is concluded that the
overall condition of roads in the Municipality will degrade over the next five years. The
forecasted overall road network condition of approximately 61.87 out of 100 is
considered to represent a “Fair” overall level of service for the Municipality. Therefore, it
is recommended that the Municipality continue to review its budget constraints to provide
an increased budget for road improvements to allow for providing a satisfactory condition
Level of Service (LOS) while maintaining appropriate lifecycle management of the
hardtop road assets.

7.2 Scenario 2 — Maintain Network Condition

As outlined above, the second sensitivity analysis scenario is intended to determine the
budget required for the Municipality to maintain their road network at a weighted average
of 66 out of 100 based on the current priority and needs of the network. As outlined
above, the average annual budget that the Municipality has allocated is $5,615,000, with
the total forecasted cost of the five-year plan in scenario two being approximately
$50,560,800. This equates to a budget difference of $22,485,800 over five years, or
$4,497,160 per year. The five-year capital plan associated with scenario two is provided
in Appendix J.
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Table 21 below presents a breakdown of the proposed budget in the maintain network
scenario. As noted above, this budget was determined using the current prioritization
and needs of the network. In each year, improvements were allocated starting at the top
of the priority list and were applied up to the point at which the network condition hit the
current 66 out of 100. Ongoing degradation and inflation may adjust the budget
requirements for future years. It is noted that this plan includes preventive maintenance,
while this is not currently a practice used by the Municipality, it is recommended that
preventive maintenance be implemented to address road deficiencies early in the
lifecycle and to extend the useful service life.

Table 21: Maintain Network Condition Budget Breakdown

Improvement
Type
Crack Sealing $1,211,195 $206,150 $31,420 $69,405 $488,065
Preventive $1,637,500 $770,170 $871,411 $499,095 $302,130
Maintenance

(Micro

Surfacing)
Asphalt — $3,773,985 $212,660 $814,500 | $2,392,492 | $1,571,888
Resurfacing
Rehabilitation
Asphalt — $4,119,356 | $2,835,758 | $2,802,100 | $2,851,115 | $5,855,410
Reconstruction
Surface $0 | $3,803,230 | $5,007,950 | $4,012,280 | $1,438,560
Treatment —
Rehabilitation
Surface $1,115,850 | $1,644,000 $0 $198,555 $24,570
Treatment —
Additional Lifts
Annual Total | $11,857,886 | $9,471,968 | $9,527,381 | $10,022,942 | $9,680,623

2026 2027 2028 2029 2030

The forecasted overall road network condition of approximately 66.8 out of 100 is
considered to represent a “Fair” overall level of service for the Municipality. Therefore, it
is recommended that the Municipality continue to review its budget constraints to provide
an increased budget for road improvements to allow for providing a satisfactory condition
Level of Service while maintaining appropriate lifecycle management of the hardtop road
assets.

Based on the results of the two scenarios outlined above, it is recommended that the
Municipality provide the required funding to maintain the network condition and offset the
degradation that occurs each year. Failing to provide the required funding will result in
the road network continuing to degrade, resulting in higher improvement costs to return
the road network to its current level.
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8.0 Asset Management and Capital Planning Considerations

As part of this study, a ten-year road improvement plan has been developed to assist the
Municipality in the development of a multi-year capital project plan. It is understood that
the Municipality intends to use the updated condition rating data as input into its ongoing
Asset Management and Capital Planning work. The updated GIS database, Excel
spreadsheets and mapping assist in this ongoing future work by the Municipality. Such
future work may also require updating traffic data, confirming the maintenance /
improvement needs and costs based on a project-level review and completing risk
analysis to establish project priority within budget limitations.

To maintain a current database for Asset Management and Capital Planning purposes, it
is recommended that the Municipality complete regular updates every three to five years
to update the condition ratings of the road network, and to assess ongoing deterioration
rates and resulting improvement requirements.
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9.0

9.1

Conclusions and Recommendations

Conclusions

The primary conclusions made in this RNS are as follows:

The total value of the existing (2024) needs for the entire network has been
determined to be $133,132,939. Road improvement needs are shown on a map and
spreadsheet in Appendix D of this report.

The estimated total cost of gravel road improvement/maintenance needs in the
Municipality is approximately $10,976,804.

The estimated total cost of hardtop road improvement/maintenance needs in the
Municipality is approximately $122,156,135.

Approximately 14.20% of all existing gravel roads in the Municipality are in excellent
condition, 41.86% in good condition, 34.52% in fair condition, and 9.43% in poor
condition.

Approximately 24.38% of all existing hardtop roads in the Municipality are in
excellent condition, 18.78% in good condition, 16.37% in fair condition, 24.83% in
poor condition, 15.09% in very poor condition, and 0.56% in serious condition.

The Municipality’s overall road network (gravel and hardtop roads) has been
determined to have an overall average condition rating of 66.8 out of 100, which
reflects a fair overall network condition.

Based on information provided by Municipal staff, this study assumes an existing
capital budget of $2.8 million (M) per annum for asphalt road reconstruction, $1.9 M
per annum for asphalt road rehabilitation/resurfacing, $0.85 M per annum for surface
treated roads, $65,000 for crack sealing, and $300,000 per annum for gravel road
conversions. Based on the analysis of this study, the existing capital budget is
calculated to result in a theoretical decline of 4.98 PCI points. Therefore, it is
recommended that the Municipality continue to review their budget constraints to
provide an increased budget for road improvements to allow for providing a
satisfactory Level of Service (LOS) while maintaining appropriate lifecycle
management of the hardtop road assets.
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