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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 CRITERIAAND 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 Road Number of Lanes Cycling facility ROW width
Drawing Code Classification illustrated in drawing

BSD-303 Minor Collector 2 GPL + 1 Parking lane Bike lane 24m
BSD-305 Major Collector 2GPL+1TWLTL + Bike lane 27m

1 Parking lane

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 | Notes
sides of the roadway

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

Route 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 st ‘;{O\;‘Zterans 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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Note: The ROWs are based on the City's standard cross section widths.
Additional ROW may be needed at intersections, grade seperated
crossing or in consideration that existing ROW are actually greater.
Depending on local constraints ROW requirements within certain
corridors may need to be taken from one side of the roadway's
centreline. ROWs will be protected as part of the development approval
process, further refined for Schedule C projects and during detail design.
Refer to Schedule E of the City's Official Plan for ROW requirements.
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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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Table 4-1

Road Projects Cost Estimate and Breakdown by Phase

Projects Started (2019)

Length (km) (%) Estimated Cost

2019-2023

Length (km) (%)

Estimated Cost

Length (km)

Estimated Cost

Former Barrie

Secondary Plan

Area

New Roads 3| 24% |$ 105,690,000 1 20% $ 8,810,000 0 0% $ 4,960,000

Interchanges N/A[ NA |$ 14,200,000 N/A]  N/A $ - N/A[ NA [$ 14,150,000

Roads Widened 8] 76% |$ 121,320,000 6] 80% $ 94,060,000 46| 74% | $ 645,630,000

Roads Reconstructed to Urban

Standard (No Additional Vehicle 0ol 0% |$ - 0| 0% $ - 71 1% | $ 55,280,000

Lanes)

mﬁﬂmmﬁmmmn.m _Bva,.\o:do:a in Primary ol 0% $ B 0 0% $ ) ol 15% |s 27,930,000

Intensification Corridors

Total 11 km $ 241,210,000 7 km $ 102,870,000 62 km $ 747,950,000

New Roads 0f 0% $ - 0 0% $ - 11 4% $ 46,180,000

Interchanges N/Al N/A |$ 64,700,000 N/A N/A $ - N/A] N/A |$ -

Roads Widened 12| 100% | $ 113,550,000 7] 96% $ 152,860,000 19| 78% |$ 168,330,000

Roads Reconstructed to Urban

Standard (No Additional Vehicle

Lanes) 0f 0% $ - 0 4% $ 1,570,000 4 19% | $ 24,490,000

Total 12 km $ 178,250,000 7 km $ 154,430,000 24 km $ 239,000,000
Projects Started (2019) 2019-2023 2024-2041

171_08853_TMP Road and Transit Costing_20190417_Formatted_Updated

Full Build 2019 - 2041

Length (km) (%) Estimated Cost
4 5% $ 119,460,000
N/A[ NA ($ 28,350,000
60| 75% |$ 861,010,000
71 8% $ 55,280,000
9| 12% |$ 27,930,000

1,092,030,000

11 2% |[$ 46,180,000
N/A| N/A [$ 64,700,000
37| 87% |$ 434,740,000
5| 1% |$ 26,060,000

571,680,000

$1,663,710,000
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Table 4-2

2019-2023

Estimated Cost

Transit Cost Estimate and Breakdown by Phase

2024-2028

Estimated Cost

Estimated Cost

Full Build 2019 - 2041

Estimated Cost

52,290,000

63,300,000

2,510,000

10,610,000

47,500,000

9,570,000

3,180,000

1,220,000

60,000
190,240,000

11,210,000

13,420,000

510,000

Secondary Plan Replacement

2,190,000

10,770,000

660,000

1,040,000

200,000

Fleet - New Conventional Buses $ 6,560,000 | $ 8,360,000 | $ 37,370,000
Fleet - Conventional Bus $ 8,350,000 | $ 11,710,000 | $ 43,240,000
Replacement
Fleet - New Specialized Buses $ 340,000 | $ 950,000 | $ 1,220,000
Fleet - Specialized Buses $ 1,870,000 | $ 1,750,000 | $ 6,990,000
I Replacement
GCLEEUEN Garage and Maintenance Facility $ - |3 10,950,000 | $ 36,550,000
Terminal Facilities $ 9,570,000 | $ - $ -
Bus Stops $ 1,420,000 | $ 970,000 | $ 790,000
ITS $ 620,000 | $ 270,000 | $ 330,000
HOV Master arms $ - $ - $ 60,000
Total $ 28,730,000 | $ 34,960,000 | $ 126,550,000
Fleet - New Conventional Buses $ 720,000 | $ 1,560,000 | $ 8,930,000
Fleet - Conventional Bus $ 910,000 | $ 2,180,000 | $ 10,330,000
Replacement
Fleet - New Specialized Buses $ 40,000 | $ 180,000 | $ 290,000
Fleet - Specialized Buses $ 200,000 | $ 320,000 | $ 1,670,000
Area Garage and Maintenance Facility $ - $ 2,040,000 | $ 8,730,000
Terminal Facilities $ 40,000 | $ - $ 620,000
Bus Stops $ 370,000 | $ 410,000 | $ 260,000
ITS $ 70,000 | $ 50,000 | $ 80,000
HOV Master arms $ - $ - $ 10,000
Total $ 2,350,000 | $ 6,740,000 | $ 30,920,000

171_08853_TMP Road and Transit Costing_20190417_Formatted_Updated

2019-2023

2024-2028

2029-2041

AR A IAln N (H A N

10,000
40,010,000

230,250,000
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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 4-3 Roadway New Construction and Widening Unit Costs
ROADWAY UNIT 2019 VALUE 2014 MMATMP VALUE
DESCRIPTION
[Road New Unit Cost | Replace 2- Incremental Incremental Incremental Incremental | New Unit Cost | Replace 2- Incremental Incremental Incremental | Incremental
Classification] ($/m) Lane Road Widening Widening Widening Widening ($/m) Lane Road Widening Widening Widening Widening
[No. of Lanes]- Unit Cost from Existing | from from 5-Lane from Unit Cost from Existing | from 4-Lane from 5-Lane from
[ROW] ($/m)-Keep | 3-Lane Road 4-Lane Road Road 6-Lane Road ($/m) - Keep | 3-Lane Road Road Unit Road Unit 6-Lane Road
Existing Road | Unit Cost Unit Cost Unit Cost Unit Cost Existing Road | Unit Cost Cost ($/m) Cost ($/m) Unit Cost
base ($/m) ($/m) ($/m) ($/m) base ($/m) ($/m)

MIN2-24 linear m $2,581 $2,876 $2,244 $2,501

MIN3-27 linear m $2,750 $3,056 $2,391 $2,657

MA]J3-27 linear m $2,750 $3,056 $2,391 $2,657

MAJ5-34 linear m $3,552 $3,860 $3,846 $3,089 $3,356 $3,345

ART3-27 linear m $2,772 $3,078 $2,410 $2,677

ART4-29 linear m $3,089 $3,395 $3,395 $2,686 $2,952 $2,952

ART5-34 linear m $3,552 $3,860 $3,846 $3,856 $3,089 $3,356 $3,345 $3,353

ART6-41 linear m $4,180 $4,488 $4,442 $3,634 $3,903 $3,863

ART7-41 linear m $4,506 $4,814 $4,823 $4,836 $4,845 $3,918 $4,186 $4,194 $4,205 $4,213
Road Widening (Rural to Urban Standard)

ARP2-30 linear m $2,420 $2,104

ARP2-27 linear m $2,642 $2,297

MIN2-24 linear m $2,645 $2,300

MA]J3-27 linear m $2,817 $2,450

ART3-27 linear m $2,835 $2,465

ART5-34 linear m $3,616 $3,145

ART7-41 linear m $4,571 $3,975

Roadway improvement unit costs are categorized by Classification (MIN, MAJ or ART), total number of lanes, and ROW width

MIN - Minor Collector, MAJ - Major Collector, ART — Arterial
Examples: ART5-34 = 5-Lane Arterial, 34m ROW; MIN3-27= 3-Lane Minor Collector, 27m ROW
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Table 4-4 Benchmark Linear Roadway Construction Unit Cost ltems

New
Construction

Reconstruction

Removals:

Earth Excavation

v

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)

NTPQRNPNIEEN

Tree Removal (1 tree every 15 metres both sides)

Stripping of Topsoil (150 mm stripped)

N

ENIEN

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

NN EENENENENENEN I SENENEN

NN EENENENENENEN I SENENEN

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

<

<

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

N

N

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

NP PSENENPN PR

NP PSENENPN PP

v'* (only for arterial 6 and 7 vehicle lane cross-sections)
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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 (m?) Max Size (m?2) 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 $24,962 $21,706
Widened Road

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 sepa