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1 INTRODUCTION 
The right-of-way (ROW) is the width of land owned by the City that accommodates the roadway’s infrastructure 
facilities, such as vehicle travel lanes, sidewalks, cycling facilities, and boulevards for landscaping, utilities, and 
other facilities. Right-of-way protection is essential for the development of the City’s transportation network and 
ensuring sufficient land for future roadway work. As part of the City of Barrie’s Transportation Master Plan (TMP), 
numerous roadway projects have been recommended to support the future population and employment demands of 
the City to the horizon year 2041. To understand future ROW needs and costs that arise from these 
recommendations, this memorandum was prepared to determine the future ROW and estimated costs of the 
proposed roadway and transit projects.  
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2 DESIGN CRITERIA AND STANDARD 

CROSS-SECTIONS 
The City of Barrie’s Transportation Design Manual, which was last updated on October 2017, provides guidance on 
the design and installation of road infrastructure systems within the city. The design criteria outlined in the manual is 
based on current industry standards and specifications, including standards from the Transportation Association of 
Canada (TAC) Geometric Design Guide for Canadian Roads (2017), Ontario Provincial Standard (OPS) and the 
Ontario Traffic Manual (OTM).  

Standard cross-section designs for various road classifications and ROWs are documented in the manual. Table 2-1 
summarizes the details of the standard cross-sections used to determine the ROW for the city’s collector and arterial 
future 2041 road network.  

Table 2-1 City of Barrie’s Standard Cross-Section Details 

Standard 
Drawing Code 

Road 
Classification 

Number of Lanes Cycling facility 
illustrated in drawing 

ROW width 

BSD-303 Minor Collector 2 GPL + 1 Parking lane Bike lane 24m 
BSD-305 Major Collector 2 GPL + 1 TWLTL +  

1 Parking lane 
Bike lane 27m 

BSD-307 Arterial 2 GPL + 1 TWLTL Buffered bike lane 27m 
BSD-308 Arterial 4 GPL Buffered bike lane 29m 
BSD-309 Arterial 4 GPL + 1 TWLTL Buffered bike lane 34m 
BSD-310 Arterial 6 GPL + 1 TWLTL Buffered bike lane 41m 

Note: GPL – General purpose lane, TWLTL – Two-Way Left Turn Lane 

As shown in Table 2-1, the standard cross-section designs only provide design widths for two types of cycling 
facilities: bike lanes and buffered bike lanes. Since the 2019 TMP recommends other variations of cycling facilities 
such as in-boulevard trails and cycle tracks in addition to bike lanes and cycle tracks, the city should consider 
updating their Design Manual to incorporate new on- and off-road active transportation facilities, and develop 
complete street cross-sections and guidelines. The Ontario Traffic Manual (OTM) Book 18 should be reference 
when updating the standard cross-section designs. Table 2-2 provides the ROW widths requirements of the cycling 
facilities proposed in the 2019 TMP. Further details of these cycling facility designs are provided in Appendix B – 
Active Transportation Strategy of the 2019 TMP report. 

Table 2-2 Cycling Facilities Cross-section Widths 

Cycle Facility Required width for both 
sides of the roadway 

Notes 

In-Boulevard Trail 3.0m In-boulevard trails are implemented only on one side of the 
roadway. For an existing roadway, the in-boulevard trail 
replaces the sidewalk on one side of the roadway. 

Cycle Track 4.2m One side requires 1.5m cycle lane + 0.6m buffer from edge of 
curb. The facility is in the boulevard. 

Buffered Bicycle Lane 4.0m One side requires 1.5m bike lane + 0.5m buffer. 
Bike Boulevard /Signed 
Route 

0m Does not require additional ROW as signs are posted on the 
boulevard.  

Bicycle Lane 3.0m A bike lane on one side of the roadway requires 1.5m 
measured from edge of adjacent vehicle lane to curb and 
gutter. 

Urban Shoulder 3.0m One side requires 1m of shoulder and an additional 0.5m 
shoulder rounding measured from edge of adjacent vehicle 
lane to curb and gutter.  

Following a review of the standard cross-section and the proposed cycling network with City staff, it was 
determined that the ROW of the standard cross-sections can accommodate the various cycling facilities within the 
given ROWs by reconfiguring the pavement and boulevard width. Note that all arterial standard cross-sections are 
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designed with buffered bike lanes on both sides which indicate that at least 4 metres of ROW in the cross-section 
can be allocated to cycling facilities. The ROW requirements of all other proposed cycling facilities require less than 
4 metres of ROW except from cycle tracks. Cycle tracks need an additional 0.2 metre ROW compared to buffered 
bike lanes which can be taken from the landscape boulevard width in order to maintain the ROW standard width.  

Standard cross-sections for collector roads are designed with bike lanes and a 2.5 metre parking lane. Given that the 
parking lane is removed, a maximum of 5.5 metres of ROW can be allocated for cycling facilities. Measures other 
than taking ROW width from parking lanes can be taken such as reducing vehicle lane widths to the minimum width 
of 3.3 metres, or reducing the boulevard width and designing for constrained cross-sections. Note when designing 
constrained cross-sections, the ROW needs of utilities must be considered. 
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3 FUTURE 2041 RIGHT-OF-WAY (ROW)  
The required roadway right-of-way (ROW) should consider the needs of future roadway improvements and ensure 
that sufficient property is available to accommodate all roadway components as per the City’s design standards. The 
entire width of these publicly-owned lands are designated as “highway” under the provisions of the Highway Traffic 
Act, Ontario, and are subject to the regulations under this Act. The future 2041 ROWs are based on the City’s 
standard collector and arterial cross-section ROW widths and the proposed number of vehicle lanes. As discussed in 
the previous section of the memorandum, it was determined with the City that standard ROWs can accommodate the 
various cycling facility types. The specific rearrangements can be determined through individual EA studies, if 
required, or during detailed design of the roadway.  

Table 3-1 summarizes the standard ROW widths based on road classification and number of vehicle lanes and 
Figure 3-1 illustrates the future ROW based on the proposed 2041 roadway network.  

Table 3-1 Right-of-Ways by Road Classification and Proposed Number of Vehicle Lanes 

Road Classification Number of Vehicle Lanes Right-of-way Width 

Minor Collector 2 24m 

Minor Collector 3 27m 

Major Collector 3 27m 

Major Collector 5 34m 

Arterial 3 27m 

Arterial 4 29m 

Arterial 5 34m 

Arterial 6 41m 

Arterial 7 41m 

ROWs in the Secondary Plan Area are maintained as per the Salem & Hewitts Secondary Plan Mid Block Right of 
Way Plan (2017).  

ROW requirements are defined in Schedule E of the City’s Official Plan. To protect ROW and maintain the City’s 
standard cross-section designs, the Official Plan should be amended to reflect the ROW needs of the recommended 
road projects in this 2019 TMP. 

Note that constrained ROWs due to property limitations were not considered. Mitigation needs for constrained 
corridors will be considered as part of the EA study, if required, or during detailed design. Furthermore, ROW 
property requirements within specific corridors may need to be taken from one side depending on local constraints.  

Additional ROW may be needed at intersections and grade separated crossings. The City may require additional 
lands at intersections to provide for exclusive turn lanes, bus queue jump lanes, transit stop amenities, and other 
special treatments including the construction of bridges, overpasses and underpasses, and possible parking bays. 
These would be determined through individual EA studies, if required, or during detailed design of the roadway. 

3.1 PROTECTION FOR FUTURE RIGHT-OF-WAY BEYOND 

2041 

The previous sections outline the roadway lane requirements and the future ROW for horizon year 2041; however, 
there are some locations that may require further widening to accommodate future growth beyond 2041 or increased 
levels of development in some corridors not yet determined. This development intensification could impact the 
required number of traffic lanes, increase the demand for transit and High Occupancy Vehicle lanes, cycling 
facilities both on-road and in boulevard, pedestrian facilities as well as above and below ground municipal services 
and public utilities. For these reasons some roadways are recognized for additional right-of-way protection which 
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are listed in Table 3-2. However, note that the costs presented in this memo do not reflect the additional right-of-way 
protection proposed. Costs were calculated based on the 2041 future ROW, as shown in Figure 3-1. 

Table 3-2 Future Roadway ROW Protection 

Road From To Future Protected ROW (m) 

Anne Street Tiffin Street Essa Road 34 

Big Bay Point Road Bayview Drive Huronia Road 41 

Dunlop Street Anne Street Toronto Street 34 

Essa Road Mapleview Drive CR-27 34 

Innisfil Street Tiffin Street Essa Road 34 

Mapleview Drive CR-27 Essa Road 34 

McKay Road CR-27 
West of Veterans 

Road 
34 

McKay Road West of Veterans Road Huronia Road 41 

Salem Road CR-27 Reid Drive 34 

Wellington Street Anne Street Sunnidale Road 34 
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4 COST ESTIMATES 
Estimated project costs of the TMP are evaluated at $2.04 billion (2019 dollars) based on a high-level assessment of 
the transportation infrastructure requirements identified in this plan. The total cost can be categorized into the 
following projects: roadway (new construction, widening, reconstruct to urban standard, streetscaping), transit, and 
active transportation. The details of the road widening and transit projects costings are discussed in this 
memorandum. Note that a detailed breakdown of the active transportation infrastructure costing is provided 
separately in the Appendix B - Active Transportation Strategy of the 2019 TMP Final Report.  

A summary of the costs by type of roadway improvement and phase is provided in Table 4-1. The total cost of the 
2041 full build road network is $1.66 billion (2019 dollars). As shown in Table 4-1, several projects have started as 
per the City’s records. Many of these projects that have started are currently in the design stage and the cost shown 
does not necessarily reflect the amount currently spent by the City.  

Note that collector roads within the Secondary Plan Area are not included in the costs as it is assumed they are 
financed by the developers. Furthermore, road diet projects have been excluded from the summary as they are costed 
and discussed in the Appendix B - Active Transportation Strategy of the 2019 TMP Final Report.  

The road costs were estimated on a project by project basis and the following categories of items were costed for 
each roadway project where applicable: 

— Construction for new/widened roadways, 

— Land acquisition, 

— Culverts, 

— Structures, 

— Intersection, 

— Rail crossings, and 

— Streetscape improvements in primary intensification corridors.  

Similarly, a summary of the transit costs is provided in Table 4-2. The total estimated costs of the transit projects 
until the horizon year 2041 is approximately $230 million (2019 dollars). The following transit projects were costed 
separately: 

— Fleet (new additions and replacements), 

— Proposed garage and maintenance facility construction and expansion costs, 

— New terminals and bus bays, 

— New and replacement bus stops and shelters, 

— High occupancy vehicle (HOV) lanes, 

— Intelligent Transportation Systems (ITS). 

Detailed cost calculations for each road and transit project is presented in Appendix H-1. The costs presented are 
subject to change based on the grouping and phasing of projects as well as changes in unit costs during the detailed 
design process. All costs presented are planning level estimates and are reasonable for scope at a master plan level. 
Though the preliminary costing is meant to inform future budgeting / decision making, the phasing and costing is 
not meant to be prescriptive. 

Where applicable, the following factors were assumed and has been coded as global variables in the costing 
spreadsheet: 

— Contingency (30%),  

— Design/engineering allowance (15%),  

— City project management (5%),  

— Contract administration and site inspection (10%), and  

— HST (1.76%). 

Various construction costs are difficult to predict at this preliminary stage of the project, such as geotechnical risks, 
potential of archeological findings, and land acquisition cost variation by location. Furthermore, there is potential for 
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added costs related to traffic staging and phasing of projects. Therefore, a contingency percentage of 30% is applied 
to the cost estimates. As confirmed with the WSP’s municipal engineering group, the application of a 30% 
contingency is common during the preliminary planning stages of road widening projects and is generally sufficient 
for estimating these additional and unpredictable costs. 
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4.1 PROJECT PHASING 

Figure 4-1 illustrates the phasing and location of the road projects. As shown, the roadway projects are phased into 
the following two brackets: [2019-2023], and [2024-2041]. The phasing brackets were determined for development 
charge purposes to provide estimated costing of infrastructure anticipated to be undertaken during the five-year term 
of the development charges by-law.  Phasing of the road projects was determined in consultation with City staff. 
Note that active transportation project phases are also aligned with the phases of corresponding road widening 
projects as active transportation facilities are to be constructed in conjunction with the road construction. 

Transit projects are phased into three brackets: [2019-2023], [2024-2028], and [2029-2041]. The phasing brackets 
were determined for development charge purposes as the Development Charges Act limits the inclusion of transit 
works and associated costs to a 10-year planning horizon.  Phasing of the transit projects was determined in 
consultation with Dillon Consulting based on the forecasted increase in transit mode share and resulting ridership 
forecast.  

The proposed phasing is intended to reflect need but is subject to future adjustments.  

It is recommended that the timing of each of the projects be spread out based on the ability to finance and available 
City staff resources to carry out these projects. The specific timing of these projects/improvements should be based 
on the TMP and continued assessment of an annual traffic count program with projected timing of growth. 

The implementation of the recommended road improvements of the TMP will be dependent on the timing of 
necessary approvals, the identification of available funding, and the prioritization of these initiatives relative to other 
departmental and corporate needs.  In some cases, additional approvals may be required from the County or the 
Province if the proposed improvements could affect their infrastructure and operations.  Communication with the 
various agencies should be initiated early in the planning stages and continued throughout design and construction. 

Future planning and design, including environmental assessments, for any infrastructure projects (e.g. Highway 400 
interchanges/crossing or railway grade separations) will need to address requirements as outlined by the approval 
agencies, such as MOE, MTO, Rail Authorities, for specific environmental studies (e.g. hydrological investigations, 
storm water management plans, corridor control) and mitigation strategies. 
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4.2 UNIT COSTS 

In the interest of consistency and comparability between the current costs and the 2014 DC costs, the costing 
approach and assumptions used were largely carried over from the 2014 MMATMP costing. For roadway 
construction related unit costs that were directly inherited from 2014 MMATMP, they were inflated by 15% to 
reflect 2019 dollars. The inflation factor is based on the non-residential construction price index (CPI) that is 
prescribed in the Development Charges Act. For transit related unit costs that were directly inherited from 2014 
MMATMP, they were inflated 12.6% as per the City’s recommendation to apply a 2% compound annual growth on 
the cost from 2014 to 2019. The inflated values were compared with cost records available to ensure estimates were 
within a reasonable range. If more reliable unit cost estimates were available, unit costs were chosen over the 
inflated 2014 MMATMP costs. 

Unit costs and assumptions are detailed in the costing spreadsheet presented in Appendix H-1. The following section 
provides further details on the unit costs applied in the estimation. 

4.2.1 ROADWAY CONSTRUCTION 

Benchmark roadway construction unit costs for new and reconstructed roads, as presented in Table 4-3, were 
adopted and modified from the 2014 MMATMP linear metre roadway costs. Linear metre roadway costs were 
estimated based on the road classification, number of lanes, ROW, and whether the project is a new construction or 
a road widening. The calculations of the benchmark linear metre unit costs are provided in Appendix H-2. 

A summary of the items included in the linear metre roadway cost estimates are provided in Table 4-4. The inflated 
unit costs (2019 dollars) of each item in Table 4-4 were crosschecked against unit costs from recent projects in 
southern Ontario from WSP’s road design engineering group. It was confirmed that the costs were reflective of cost 
records currently available. 

These costs do not include the cost of active transportation infrastructure as they were provided separately as 
incremental costs in the active transportation costing; refer to Appendix B - Active Transportation Strategy of the 
2019 TMP Final Report. For example, pavement construction costs embedded in the linear metre road construction 
costs only include costs for the pavement width of the vehicle lanes. For road construction projects with proposed 
active transportation facilities, the active transportation is costed as an incremental cost and covers the additional 
pavement costs of the AT facility. Therefore, total costs of a project can be determined by summing the road 
construction costs of the project and the active transportation costs. 

Note that the cost for the construction of sidewalks on both sides of the roads is included in the unit costs. Where in-
boulevard trails are proposed, the sidewalk on one side of the roadway is replaced by an in-boulevard trail. For these 
locations, the cost of constructing one side sidewalk is removed from the project cost. The cost of the in-boulevard 
trails is accounted for in the active transportation costing. Furthermore, to avoid double counting costs, all road diet 
projects were only costed in the active transportation costing. 

Low Impact Development (LID) cost was also applied to each roadway widening project. A ballpark unit cost of 
$50 (2014 dollars) per square metre of impervious area was used based on estimates provided in the Toronto and 
Region Conservation’s report on “Assessment of Life Cycle Costs for Low Impact Development Storm Water 
Management Practices” (2013). The unit cost was inflated to 2019 dollars by applying the CPI of 15%. Note, the 
LID cost was applied to the pavement area of the roadway.  

It is understood that the linear metre roadway costs do not capture all possible costs such as but not limited to: 

— Watermains and sanitary sewers, 

— Construction mobilization and de-mobilization costs, 

— Guide rails and retaining walls, 

— Removal of regulatory signs and provisions for new regulatory signs, 

— Removal of bus stops and shelters during construction, 

— Cut and fill costs, 

— Borrow soil costs, 

— Surveying, 

— Geo-technical investigation, 
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— Archeological assessment, 

— Erosion and sediment control, 

— Landscaping – hardscaping and softscaping (except tree removal and planting), 

— Environmental Assessments (EA), 

— Operations and maintenance costs (snow clearing, temporary streetlights, repairing pavement).  

As discussed, a 30% contingency was applied in attempt to capture any variations in the costs estimates attributed by 
the items listed above (excluding watermains and sanitary sewer costs). 
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Table 4-4 Benchmark Linear Roadway Construction Unit Cost Items 

✔* (only for arterial 6 and 7 vehicle lane cross-sections) 

 
New 

Construction 
Reconstruction 

Removals:     

Earth Excavation ✔ ✔ 
Remove Existing Asphalt   ✔ 
Remove Concrete Curb and Gutter  ✔ 
Remove Existing Storm Man Hole (MH) (1 storm MH every 90 metres)  ✔ 
Remove Existing Catch basin (CB) (2 CB every 90 metres)  ✔ 
Remove Existing Storm Sewer (85% of section has storm sewer)   ✔ 
Remove Existing Concrete Sidewalk 
(1.5-metre-wide sidewalk, both sides of the road) 

  ✔ 

Tree Removal (1 tree every 15 metres both sides)   ✔ 
Stripping of Topsoil (150 mm stripped) ✔ ✔ 

Construction: 
  

Granular A - 150 mm ✔ ✔ 
Granular B - 600 mm ✔ ✔ 
Concrete Curb and Gutter ✔ ✔ 
Concrete Barrier Curb ✔* ✔* 
Concrete Centre Median ✔* ✔* 
100 mm Diameter PE Subdrain ✔ ✔ 
HL 1 Asphalt - 40mm ✔ ✔ 
HL 4 or HL 8 Hot Mix or Recycled - 100 mm ✔ ✔ 
Tack Coat ✔ ✔ 
Concrete Sidewalk (2.0-metre-wide sideway, both sides of the road) ✔ ✔ 
Fine Grading, Topsoil and Sod (width of boulevard = ROW –  
asphalt width - curb width - sidewalk both sides) 

✔ ✔ 

Mechanical Water Quality Device  
(1 device for every 13000sq. M. of asphalt) 

✔ ✔ 

Storm Sewer (85% of section requires storm sewer) - Assume 450 mm 
diameter for roads with 3 or fewer lanes, 600mm diameter for roads with 
4 to 5 lanes, and 750mm for roads with 6 to 7 lanes 

✔ ✔ 

1200 mm Diameter Precast Maintenance Hole (MH)  
(1 MH every 90 metres) 

✔ ✔ 

Precast Catch Basin (CB) - Single (2 catch basins every 90 metres) ✔ ✔ 
Miscellaneous: 

  

Bonds ✔ ✔ 
Insurance ✔ ✔ 
Garbage and Recyclable Collection ✔ ✔ 
Traffic Control and Signing ✔ ✔ 
Field Office ✔ ✔ 
Schedule of Work ✔ ✔ 
Street Lights ✔ ✔ 
Street Light Duct Work ✔ ✔ 
Asphalt Driveway Removal and Restoration ✔ ✔ 
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4.2.2 RIGHT-OF-WAY ACQUISITION COSTS 

Right-of-way acquisition costs were estimated based on land-use in the area and land acquisition unit costs provided 
by the City. Land acquisition area for new road project were estimated using the future ROW and the length of the 
roadway. For road widening projects, the difference was taken between the existing ROW and the future ROW. 
Note the future ROW is based on the City’s standard cross section design. No consideration was given in 
implementing a “constrained” version of the cross section to reduce land acquisition costs. 

As shown in Table 4-5, the land acquisition unit costs were differentiated by location (former Barrie vs. Salem and 
Hewitts Secondary Area) and land use (commercial, residential, industrial). Note that land acquisition costs are 
difficult to estimate and generalize, thus the costs may vary significantly at the time of construction.  

Table 4-5 Land Acquisition Unit Costs 

DESCRIPTION 2019 VALUE 
(per sq. metre) 

Former Barrie - Commercial $418.72 

Former Barrie - Residential $324.48 

Former Barrie - Industrial $239.27 

Secondary Plan Area - Commercial $216.63 

Secondary Plan Area - Residential $251.81 

Secondary Plan Area - Industrial $210.44 

4.2.3 CULVERTS 

Culvert costs were obtained from the City’s Drainage Master Plan (DMP). Culvert improvement projects on 
proposed road projects were identified and the costs were added to the road project costs estimates. Location and 
cost estimates of culvert lengthening projects resulting from road widening were provided by the City.  

4.2.4 STRUCTURES 

Crossing structures which required widening were identified and costed. Table 4-7 provides the unit costs for 
structures categorized by deck area size, based on MTO’s Parametric Estimation Guide (2016) and adjusted for 
inflation. 

Table 4-6  Structure Unit Costs 

Min Size (m²) Max Size (m²) 2019 VALUE 2016 VALUE 
0 250 $10,044 $9,300 

250 500 $5,832 $5,400 

500 750 $4,752 $4,400 

750 1,000 $4,212 $3,900 

1,000 3,000 $3,780 $3,500 

3,000 25,000 $2,484 $2,300 

4.2.5 INTERSECTION 

For road widening projects, it is assumed the intersection along the roadway will require traffic signals 
reconstruction and reconstruction of right turn lanes. Table 4-7 provides the unit costs of right turn lanes and signal 
installation at intersections. Intersections with arterials are assumed to be controlled by traffic signals. No additional 
turning bays or traffic signals are assumed for road segments that are being urbanized. The unit costs were carried 
over from the 2014 MMATMP and inflated to 2019 dollars. The unit cost of a right turn lane was determined by 
applying the roadway construction unit prices discussed in Section 4.2.1 and assuming a standard 50 metre length 
and 50 metre taper. Calculations are provided in Appendix H-1. 
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Table 4-7 Intersection Unit Costs 

DESCRIPTION 2019 VALUE 2014 VALUE 
Right Turn / Queue Jump Lane as part of New or 

Widened Road 

$24,962 $21,706 

Standard Signal $287,500 $250,000 

Arterial-Arterial Signal $287,500 $250,000 

Ramp Terminal Signal $287,500 $250,000 

4.2.6  RAIL CROSSINGS 

At road project locations that warrant flashing lights, bells and gates at rail crossings were costed at $200,000 per 
location as per a prior rail crossing quote provided by the City. The cost assumes the installation of the gate and 
cantilever and includes materials, labour, engineering and equipment costs. However, the cost estimate does not 
include any work or supplies of insulated joints, rock or frost ground excavations. 

Cost estimates for the rail grade separation crossings at Mapleview Drive East and Lockhart Road were acquired 
from the “Hewitts Secondary Plan Class Environmental Assessment (Phase 3 and 4) Study” (2017).  It was assumed 
the Mapleview Drive East crossing will be an overpass costing approximately $40.3M prior to contingency and 
taxes, and the Lockhart Road crossing will be an underpass structure costing approximately $15M prior to 
contingency and taxes. A 50% to 50% cost sharing agreement with the City and Metrolinx is assumed. 

4.2.7 INTERCHANGE 

Table 4-8 provides the cost estimates of the Highway 400 interchange improvements identified in the TMP to be 
funded by the City. As a conservative measure, no cost sharing between MTO and the City is assumed for those as 
details have not been determined. 
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Table 4-8  Interchange Unit Costs  

DESCRIPTION 2019 VALUE COMMENTS/ASSUMPTIONS 

McKay 

Interchange 

$40,000,00 Duckworth Street = $43M in 2012 dollars.  Inflated to 2019 = $50M, 
less $10M invested by MTO in current Structure = $40M 

Mapleview 

Diverging 

Diamond 

Interchange (DDI) 

Cost 

$4,945,904 

 

City provided a cost estimate of approximately $8M. The estimate is 
based on the PDR and has been inflated for additional costs (widening 
of roadway) and contingencies. As a conservative measure, no cost 
sharing is assumed with MTO. Cost shown here removes contingency 
and soft cost factors to ensure the final total cost of the project adds to 
$8M.  

Salem and 

Lockhart Road 

Widening and 

Crossing over 

Hwy 400 

$20,000,000 Based on Construction Tender for Harvie/Big Bay Road Highway 
Crossing plus allowance for Highway Staging 

Dunlop 

Interchange 

Southbound On-

Ramp (addition of 

one lane) 

$3,800,000 Construction costs were estimated using the construction unit costs 
prices discussed in Section 4.2.1 of the memorandum. Cost includes 
utilities and land acquisition. Calculations are provided in Appendix H-
2. 

Essa Interchange 

Northbound On-

Ramp (addition of 

one lane) 

$8,780,000 Construction costs were estimated using the construction unit costs 
prices discussed in Section 4.2.1 of the memorandum. Cost includes 
utilities, land acquisition, and a cost estimate for watercourse 
reallocation. Calculations are provided in Appendix H-2. 

4.2.8 TRANSIT 

Table 4-9 presents the unit costs applied to the costing of transit projects. To establish the cost breakdown between 
the Salem and Hewitts Secondary Area and pre-2010 Barrie, transit fleet and maintenance facility costs are divided 
according to projected population and employment. Transit projects (shelters, terminals) are divided according to 
their location (former Barrie vs. Secondary Plan Area). Further details on the assumptions and transit projects are 
provided in Appendix H-1. 
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Table 4-9 Transit Facilities Costs 

DESCRIPTION UNIT 2019 
VALUE 

2014 
VALUE 

COMMENTS/ASSUMPTIONS 

Conventional Bus 
 

$650,000 
 

Cost estimate conducted by 
Dillon Consulting in Fleet 
Estimation Study as part of the 
2019 TMP. 

Specialized Bus 
 

$185,000 
 

Cost estimate conducted by 
Dillon Consulting in Fleet 
Estimation Study as part of the 
2019 TMP. 

Terminal Cost per bay 
 

$39,727 $34,545 Includes Terminal Platforms, 
Bays, Pedestrian Pads, Shelters, 
Lighting, Storm water Servicing. 
Roadway inflation factor was 
used given this is a construction 
related item. Engineering and 
contingency costs were 
excluded. Cost from the 2014 
MMATMP was inflated to 2019 
dollars using the roadway 
inflation factor (15%) given this 
a construction related item. Cost 
for Allandale Hub and the 
Downtown mini-hub were 
acquired from EA report 
estimates. 

Terminal Variable Message Signs per sign $11,262 $10,000 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

Terminal Building Cost per sq. 
metre 

$3,600 
 

Provided by the City as per a 
feasibility study. Property 
acquisition cost is not included 

Bus Stop -  Shelter 
 

$6,000 
 

Provided by the City.  

Bus Stop - Pole 
 

$225 $200 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

Bus Stop - Concrete Pad per Unit 

Area 
per sq. 
metre 

$113 $100 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

Bus Stop - Bike Racks (Two Ring 

Posts) 

 
$338 $300 Cost from 2014 MMATMP - 

inflated to 2019 dollars. 

Bus Shelter Replacement Cost 
 

$6,000 
 

Provided by the City.  

ITS Equipment and Installation at 

Signals 
per 
intersection 

$4,505 $4,000 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

ITS On-Board Equipment per bus $5,631 $5,000 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

ITS Control Centre 
 

$337,849 $300,000 Cost from 2014 MMATMP - 
inflated to 2019 dollars. 

HOV Lane Mast arms linear m $282 $250 Cost from 2014 MMATMP - 
inflated to 2019 dollars. HOV 
lanes are converted from 
existing curb lanes. 
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5 OPERATIONS AND MAINTENANCE  
The City will need to plan for funds to maintain existing and new transportation infrastructure. Costs, shown in 
Table 5-1, were estimated based on the City of Barrie operation and maintenance costs of $10,400 per lane-km per 
year (2014 dollars), which was inflated to 2019 dollars ($11,981 per lane-km per year). The total vehicle lane-
kilometer assumes the entire City’s road network (local, collector, and arterial roads), excluding the Hwy 400. The 
cost includes maintenance of roadway, sidewalks, storm sewers, sanitary sewers, markings and street lights.   

Table 5-1 Operations and Maintenance Costs 
 

Total Vehicle Lane-
kilometers in City Network 
(excluding Highway 400) 

Total Maintenance 
Costs per year 

Existing (2016) 611  $                          7,320,000  

2019-2023 654  $                          7,830,000  

2024-2041 722  $                          8,640,000  
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6 FINANCIAL INVESTMENT 
The cost estimate is significant and it is not realistic or possible for the costs to be the sole responsibility of the City. 
Potential external funding opportunities should be explored regularly and pursued wherever feasible to offset local 
costs. In addition to the general tax base to fund this infrastructure, other sources could include development 
charges, contributions from developers and other private sector partners, federal and provincial funds, programs and 
contributions. Details on the development charge percentage allocation to the projects is provided in Appendix H-3, 
as prepared by Watson and Associates Economists Ltd.  
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7 CONCLUSIONS 
In summary, right-of-way requirements and the costing of the proposed 2041 roadway network have been 
determined for the TMP. In terms of next steps, the final costs can be used to assess development charge and 
financial impacts of the master plan. Furthermore, the future 2041 ROW and ROW protection recommendations can 
be used by the City to inform the next Official Plan update.  
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 4.2 Transit Assumptions Appendix H-1

Vehicle Purchase Requirements

 $      650,000.00 per bus

 $      185,000.00 per bus

Source: Dillon Consulting, Fleet Planning Summary

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: Dillon Consulting, Fleet Planning Summary

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: Dillon Consulting, Fleet Planning Summary

Garage and Maintenance Facility

Barrie's Transit Garage Expansion ( 133 Welham Road)

63 buses

80 buses

Proposed Garage Expansion (2025)

120 buses

$8,000,000 *No land acquisition cost is required; current garage was built with expansion in mind. 

Source: City of Barrie, Transit and Parking Strategy Department

New Transit Garage ( Location TBD )

To be constructed between 2024-2041

80 buses * planned for expansion in the far future.

$27,900,000

Source: City of Barrie, Transit and Parking Strategy Department

Terminals

 $        39,726.75 per bay

 $          3,600.00 per sq. metre

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Bays
Terminal 

Amenities Costs

Property 
Acquisition 
(Industrial) Total Cost Phase

4  $           158,907  $        158,907 2029-2041
4  $           158,907  $              63,132  $        222,039 2029-2041

Source: 2014 TMP, City of Barrie, Transit and Parking Strategy Department

Cost Estimates Phase
 $        5,649,688 2019-2023
 $           169,202 2019-2023

Variable Message Signs

 $        11,261.62 per sign

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

2019-2023 (Allandale, Downtown, Georgian Mall, Georgian College, RVH, Park Place, Barrie South GO)

2019-2023 (Holly Community Centre, McKay/Veterans)

Total:

Source: 2014 TMP

7

2

Source: City of Barrie Allandale Mobility Hub & Downtown Mini Hub Class D Estimates by Hanscomb (May 29, 2018); cost estimates includes contingency, design, project management, admin and site 

inspection. Cost shown above were back caculated to remove the contingency factors to avoid double costing.

No. of Signs

Terminal Cost per Bay

McKay and Veterans

Barrie South GO 

Allandale HUB

Downtown mini-hub

Terminal Building Cost 

9

Cost per Sign

96 116

New Specialized Buses

Current Capacity:

Proposed Capacity:

Proposed Capacity:

Estimated Cost:

Estimated Cost:

8 46

16 68

Current Fleet Size:

* Cost are based on the constuction costs of 133 Welham Road garage (in 2015 dollars, inflated 

to 2019 dollars as per the DC construction index). Assumes land acquisition costs. 

Conventional Bus

Specialized Bus

New Conventional Buses Conventional Bus Replacements

11 14

15 21

70 81

Specialized Bus Replacements

2 11

6 11
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 4.2 Transit Assumptions Appendix H-1

Bus Stop

Budget/Expenditure Assumption: 200,000.00$       per year till 2027

Source: City of Barrie, Transit and Parking Strategy Department

Concrete Pad per Unit Area Cost: 113$                   per sq. metre

Concrete Pad Area: 30 sq. metres

Cost per Concrete Pad Construction: 3,378.49$           per concrete pad

Source: 2014 TMP - inflated to 2019 dollars

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department

Cost per bus shelter: 6,000.00$           

Source: City of Barrie, Transit and Parking Strategy Department

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Cost per bus shelter: 6,000.00$           

Source: City of Barrie, Transit and Parking Strategy Department

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Cost per stop pole: 225.23$              

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Cost per stop pole: 225.23$              

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Bus Pad Reconstruction

26

26

68

Replacement Bus Shelters

120

Phase

Former 

Barrie

Secondary 

Plan Area

Stops Requiring Bus Pad 

Construction

40

50

50

60 10

80

Shelters

0

45

10

Stop Poles

Former 

Barrie

New Stop Poles

17

17

140

Former 

Barrie

Secondary 

Plan Area

Secondary 

Plan Area

New Stop Poles

New Bus Shelters

New Bus Shelters

60

30

17

17

45

80

30

30

Replacement Bus Shelters

30 0

0

0
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 4.2 Transit Assumptions Appendix H-1

Cost per bike rack (2 ring post): 337.85$              

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Cost per bike rack (2 ring post): 337.85$              

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

2019-2023

2024-2028

2029-2041

Total:

Source: City of Barrie, Transit and Parking Strategy Department.

Intelligent Transportation Systems

 $          4,504.65 per intersection

 $          5,630.81 per bus

 $      337,848.73 

Source: 2014 TMP costs, inflated by 2% compounded annual growth factor ( provided by City of Barrie, Transit and Parking Strategy Department)

Phase

ITS Equipment and 
Installation at 
Signals

ITS On-Board 
Equipment

ITS Control 
Centre

2019-2023 50 1

2024-2028 50 0

2029-2041 20 48 0

Total: 20 148 1

Source: 2014 TMP; City of Barrie, Transit and Parking Strategy Department.

HOV Lanes

300 Metres

281.54$                   per linear metre

Phase

8571 2029-2041

3079 2029-2041

14227 2029-2041

14853 2029-2041

9399 2029-2041

Bayfield Street

Bradford Street

Mapleview Drive

New Bike Racks

30

30

Metres (Two Sides of Road)

Length of HOV lanes

Metres (Two Sides of Road)

60

Metres (Two Sides of Road)

Metres (Two Sides of Road)

Metres (Two Sides of Road)

HOV Mastarms Spacing:

HOV Mastarms Cost:

0

ITS Equipment and Installation at Signals:

ITS On-Board Equipment:

ITS Control Centre:

Essa Road

Road

Yonge Street and Burton Avenue

Bike Rack Infrastructure at Bus Stop

Former 

Barrie

New Bike Racks

17

17

45

80

Secondary 

Plan Area
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 4.2 Transit Assumptions Appendix H-1

Former Barrie Vs. Annexation Area Transit Cost Distribution Assumption

Former Barrie 

Population

Secondary Plan 

Area Population Total

145526 318 145844

148440 10440 158880 *Interpolated

150383 17188 167571

153604 22630 176234 *Interpolated

158436 30792 189228

164991 36673 201664 *Interpolated

169361 40594 209955

184230 45446 229676

201961 51003 252964

Source: Population forecasts provided by the City

Cost allocation 

to Former Barrie

Cost allocation to 

Secondary Plan 

Area

90% 10%

84% 16%

81% 19%

Phase

2019-2023

2024-2028

2031

2041

2019

2023

2029

2029-2041

2036

2016

Year

2021

2026
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 5.0 Operation Maintenance Cost Estimate Appendix H-1

Phase

Total Vehicle Lane-

kilometers in City 

Network (excluding 

Highway 400) Total Maintenance Costs

Existing (2016) 611 7,303,917.09$                          

2019-2023 648 7,752,924.38$                          

2024-2041 734 8,784,415.82$                          

Hypotheses:

-Existing maintenance costs were provided by the City of Barrie as per the 2014 TMP; inflated to 2019 dollars

11,960$                       per lane-km (roads)

-Maintenance costs include: 

Snow clearing, streetlights, maintenance, markings,

sanitary sewers, storm sewers, sidewalks, etc.
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City of Barrie Development Charges –Transportation Master Plan 

Growth/Non-Growth Development Charge Share 

This document provides an overview of the City of Barrie’s transportation policy as it 

relates to assigning growth and non-growth shares to the capital infrastructure identified 

within the Transportation Master Plan to be considered as an input in the City’s 

Development Charges Background Study.  The allocations have been undertaken in 

conjunction with City staff, WSP and Watson. 

1. Overview 

As noted in section 7, the City’s transportation service goes beyond constructing, 

maintaining and operating road networks and planning for infrastructure improvements.  

The transportation network embraces all modes of transportation and thus requires new 

infrastructure as well as upgrades, expansions and/or enhancements of various capital 

works to accommodate growth in vehicles, transit, cyclists, pedestrians, etc.   

The Development Charges Act (D.C.A.) requires that, the increase in the need for 

service attributable to anticipated development must be estimated for each service to 

which the development charge by-law would relate.  The transportation master plan has 

identified the increased need for service related to complete streets, traffic calming, 

transportation demand management and intelligent transportation systems.  This has 

translated into the planned capital projects which will be used in determining the City’s 

development charges.  

The D.C.A., further requires that the increase in the need for service must be reduced 

by the extent to which an increase in service to meet the increased need would benefit 

existing development.  Therefore, a non-growth (benefit to existing (B.T.E.)) provision is 

required against a portion of growth-related capital costs if the existing community will 

benefit from the capital works.  These costs are deducted from the eligible D.C. capital 

costs and are essentially paid for by the existing residents and business (the 

community) through municipal property taxes and/or user fees. 

The portion of the capital cost attributable to B.T.E. typically varies by project type, 

location and/or grouping of projects depending on the extent of benefit.  Out of the 

transportation related infrastructure needs identified for the City, certain improvements 

will benefit current residents and would comprise the non-growth (i.e. B.T.E.) 

component of the D.C.   
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2. Location of Capital Infrastructure Needs for Transportation 

Improvements have been identified for both the Salem and Hewitt’s Secondary Plan 

Areas as well as the Former Barrie City Area.  The Secondary Plans are new greenfield 

growth areas with little existing population or employment, where growth in the Former 

Barrie City Area includes a mix of greenfield development along with infill, intensification 

and redevelopment among the existing population and employment.  As such, the 

capital infrastructure related to growth vs. non-growth (B.T.E.) differ in each of the 

areas. 

 

3. Capital Improvements Required for Growth  

The improvements required to accommodate growth include: 

• Proposed Improvements to Highway 400 Interchange Ramps and Crossings; 

• New Roads; 

• Roundabouts; 

• Road Widenings; 

• Streetscape Improvements in Primary Intensification Corridors; 

• Road Reconstructions to Urban Standard with no additional vehicle lanes; 

• Active Transportation: 

o Cycling Facilities; 

o Multi-use Facilities (In-Boulevard Pathways); 

o Trails (Off-Road Trails & Hiking Trails); 

o Sidewalks; 

o Trail Bridges and Underpasses; 

o Outreach Programs; 

o Transit Stops; 

o Intelligent Transportation Systems (I.T.S.); and 

o H.O.V. Infrastructure. 

 

4. Benefit to Existing Share of Capital Infrastructure 

Table 1 outlines the percentage allocation and the rationale behind attributing all or a 

portion of an improvement as B.T.E. in the Secondary Plan Areas and the Former 

Barrie City Areas for various project types.  For the most part, the B.T.E. attributions to 

be used in the City’s 2019 and future D.C. Background Studies are the same as what 

the attributions were in the City’s 2014 D.C. By-Law.   
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Table 1: Benefit to Existing Attributions 

Project Type Rationale Benefit 

to 

Existing 

(%) 

Former Barrie City Areas 

New Roads, 

Interchanges, 

Roundabouts  

New road links, highway interchanges and roundabouts 

are built to increase capacity needed to serve growth 

however, they will also benefit the existing community. A 

B.T.E. attribution of 35% has been applied to recognize 

that they are in long established and /or developed 

corridors. 

35% 

Road Widenings 

and Streetscape 

Improvements in 

Primary 

Intensification 

Corridors 

Highways (roads) are widened to increase capacity to help 

accommodate growth.  In cases where a road is widened, 

typically the existing lanes are resurfaced and/or 

reconstructed, intersections are improved, active 

transportation is included, and traffic signals and other 

right-of-way features may be upgraded as part of the 

widening.    In intensification corridors, streetscaping 

improvements are often required to provide the additional 

capacity required to service growth.  As the projects in 

Former Barrie City Areas are in a mature, established 

area, a deduction of 35% has been applied.  This 

deduction recognizes that projects located in the Former 

Barrie City Areas are subject to increased travel demand 

generated by new growth located elsewhere but will both 

impact and benefit the existing community. 

35% 

Secondary Plan Areas 

New Roads and 

Road Widenings 

New roads and road widening projects in the Secondary 

Plan Areas are required to service mainly the growth in 

those areas.  As there is very little existing development in 

the Secondary Plan areas a very high portion of the 

capital infrastructure required is for growth however, it is 

recognized that improvements to the road infrastructure in 

these areas will benefit existing development throughout 

the city.  Therefore, a B.T.E. of 15% as been attributed for 

all new road and road widening projects within the 

Secondary Plan areas. 

15% 
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Roads 

Reconstructed to 

Urban Standard 

with no 

Additional 

Vehicle Lanes 

Road reconstruction and urbanization projects typically 

serve to improve operation, safety, operation, and 

increase the roads capacity.  As several roads in the 

Secondary Plan areas are currently at a rural standard, 

there is a need to improve them to an urban cross-section.  

Even thought there are no additional lanes anticipated, 

these improvements provide capacity gains result from 

improvements in alignment, lane reconfiguration, 

pavement structure improvements, and in some cases, 

road damage caused by heavy construction traffic.   

15% 

Active Transportation – Former Barrie City Areas 

Cycling Facilities 

and Multi-Use 

Facilities 

Active transportation cycling facilities include signed 

routes, urban shoulders, bike lanes, buffered bike lanes, 

and cycle tracks.  Multi-use facilities include in-boulevard 

pathways.  As these types of active transportation facilities 

are within the right of ways for complete streets, they 

B.T.E. attribution is based on the B.T.E. attribution for the 

road network (35% in the Former Barrie City Areas) 

35% 

Trails Active transportation trails include off-road trails and hiking 

trials that connect to the overall transportation network to 

provide connectivity to the system.  It is recognized that 

these linkages assist in reducing the reliance on vehicle 

traffic and are required to ensure additional road 

widenings are not required.  As such a low B.T.E. has 

been attributed. 

15% 

Sidewalks Improvement to sidewalks are required in various locations 

throughout the Former Barrie lands to achieve the active 

transpiration modal targets.  They play a complementary 

role with public transit, traffic management and 

transportation demand management infrastructure, 

amenities and programs aimed at decreasing single-

occupant vehicle use.  For this reason, it is critical to helping 

to manage growth in travel demand due to new 

development.  While there is some benefit to existing 

community, typically a 5% deduction was applied; the 

principle reason for implementing this approach is to help 

accommodate growth. 

 

 

 

5% 
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Active Transportation – Secondary Plan Areas 

Cycling Facilities 

and Multi-Use 

Facilities 

Similar to the active transportation cycling facilities and 

multi-use facilities in the Former Barrie areas, this 

infrastructure includes signed routes, urban shoulders, 

bike lanes, buffered bike lanes, and cycle tracks.  Multi-

use facilities include in-boulevard pathways.  As these 

types of active transportation facilities are within the right 

of ways for complete streets, they B.T.E. attribution is 

based on the B.T.E. attribution for the road network (15% 

in the Secondary Plan Areas) 

15% 

Trails Active transportation trails include off-road trails and hiking 

trials that connect to the overall transportation network to 

provide connectivity to the system.  It is recognized that 

these linkages assist in reducing the reliance on vehicle 

traffic and are required to ensure additional road 

widenings are not required.  Since the trails in the 

Secondary Plan areas are mainly to provide active 

transportation to new development in the area a very low 

B.T.E. has been attributed. 

5% 

Sidewalks Sidewalks are located largely within the shared right of 

way of the roads as part of a complete street however, it is 

recognized that there are will also be connections required 

throughout the Secondary Plan areas aimed at decreasing 

single-occupant vehicle use.  For this reason, a very low 

B.T.E. has been attributed to sidewalks in the Secondary 

Plan Areas.  

5% 

Other Active Transportation Initiatives - City-Wide 

Trail Bridges and 

Underpasses, 

Outreach 

Programs, Bus 

Stops, I.T.S and 

H.O.V. 

Infrastructure 

Collectively, active transportation looks to reduce the 

number of vehicles on City roads, particularly single 

occupant vehicles, thereby reducing the road 

infrastructure that would need to be added to 

accommodate the same demand.  The T.M.P. targets an 

increase in the active transportation mode split f by 2041 

throughout the City. This reduces the capital infrastructure 

costs for such things as road widenings, but requires the 

installation of other infrastructure, amenities and programs 

including trail bridges and underpasses for connectivity, 

infrastructure to encourage increases in transit mode 

shares as well as outreach programs aimed to encourage 

residents and employees to use transit and active 

35% 
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transportation infrastructure.  It is recognized that this 

investment will benefit both the exiting and growth 

communities, it is critical that this infrastructure is put in 

place for the City to reach its active transportation modal 

split by 2041.  As such, a B.T.E. of 35% deduction was 

applied. 

 

 

 


