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1.0 INTRODUCTION

1.1 Overview

As part of the Region of Waterloo’s planning process, and intersection control study to evaluate
the feasibility of a roundabouts is required. As part of the Rivermill development and associated
improvements along Speedsville Road, four (4) intersections have been evaluated. MTE
Consultants Inc. was retained by Rivermill Development Corporation, the developer leading this
project, to satisfy the Region of Waterloo’s Roundabout feasibility screening. During the
process, various intersection design options were prepared, which included signalized, stop
controlled, and roundabout options, for the following intersections:

Speedsville Road and Royal Oak Road

Speedsville Road and Equestrian Way

Speedsville Road and Street B

Speedsville Road and Heroux Devtek Drive/Street A

Speedsville Road is a two-lane, 70 km/h collector roadway, with no sidewalks on either side of
the road. Royal Oak Road is a two-lane, 60 km/h collector roadway, with no sidewalks on either
side. Heroux Devtek Drive and Equestrian Way are both two-lane, 50 km/h local roadways, with
sidewalks on both sides. These intersections are all currently unsignalized.
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Figure 1 - Location Plan
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1.2 Purpose of Study

As part of the development review process, traffic studies were conducted and various
intersection design options were analyzed for the four intersections along Speedsville Road,
resulting in this Intersection Control Study (ICS) to satisfy the development review process. The
study compares the signalized, stop controlled, and roundabout intersection alternatives using
various criteria such as injury collision costs, life cycle and capital costs, and a qualitative
measure of the traffic AM/PM peak operations for both options.

2.0 INTERSECTION CONTROL ALTERNATIVES

As each of the intersections are either a 3-leg or 4-leg road, they will have different intersection
control alternatives depending on the configuration. This is shown in Table 1 below:

Table 1 — Intersection Configuration and Proposed Alternatives

Intersection Configuration | Alternatives

Stop Controlled

Speedsville Road & Royal Oak Road 3-Leg & Roundabout
Speedsville Road & Equestrian Way 3-Leg zt;%l?nodn;g{id
Speedsville Road & Street B 3-Leg gtOR%Enodn;trg:id
Speedsville Road & Heroux Devtek Drive/Street A 4-Leg ?Liger)atjlirfdegbout

2.1 Analysis Inputs

The Peak hour and average daily traffic (AADT) forecasts and calculations for 2025 and 2030
were provided based on a Traffic Impact Study (TIS) conducted by Paradigm Transportation
Solutions. The data was used to develop and compare signalized, stop controlled, and
roundabout concept designs to accommodate the single-lane cross-sections. A ten-year design
horizon was determined to be applicable. The design concepts provided are considered
adequate for the evaluation of the intersection functionality, as well as estimating construction
costs and property impacts.

2.2 Signalized Intersection Concept

The signalized design concept was derived based on the TIS conducted by Paradigm
Transportation Solutions. For this purpose, it applies to the 4-leg intersection at Heroux
Devtek/Street A. The current intersection plans are shown in Figure 2 below. The design
consists of a single lane in all directions. The Speedsville Road and Heroux Devtek Drive/Steet
A intersection is currently a 3-leg intersection, with plans for the fourth leg to be included as part
of the development. This intersection is intended to be signalized and was modelled by
Paradigm as a signalized intersection.
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Figure 2 - Signalized Intersection Concept

2.3 Stop Controlled Concept

The stop-controlled design is based on the TIS conducted by Paradigm Transportation
Solutions. For this purpose, it only applies to the 3-leg intersections at Royal Oak Dr, Equestrian
Way, and proposed Street B. Equestrian Way is currently a stop-controlled roadway and would
remain in the same configuration. Street B is not currently in an intersection on Speedsville
Road. This would be a new intersection as part of the development. Royal Oak Road is
currently a 3-leg intersection and is south of the planned development. While outside the
development area, the intersection lies within the area of improvement for Speedsville Road and
will remain a 3-leg intersection. The aerial photos are shown in Figures 3, 4, 5 and 6 below.
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Figure 4 - Aerial View of Equestrian Way and Speedsville Road
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Figure 6 - Aerial View of Heroux Devtek/Street A and Speedsville Road

MTE Consultants | 45244-100 | River Mill Phases 3C and 6 | September 13, 2023 5



2.4 Roundabout Concept

The roundabout designs were developed based on the forecasted traffic volumes and were
designed for each intersection. The functional designs of the roundabout were prepared as a
means of assessing property requirements, and cost estimated. The roundabout designs were
modelled using ARCADY software and input from the project design team. Complete ARCADY
results and can be found in Appendix C at the end of the report. The concept drawings are
shown in Figures 7, 8, 9 and 10 below. Heroux Devtek Drive/Street A will be the only
intersection with a 4-leg configuration with the other three intersections being 3-leg. All
intersections have an ICD of 40m. Property acquisitions will be required for all.

Figure 7 - Speedsville Road and Royal Oak Road (Roundabout)
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Figure 9 - Speedsville Road and Street B (Roundabout)
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Figure 10 - Speedsville Road and Heroux Devtek/Street A (Roundabout)

3.0 QUANTITATIVE EVALUATION (COST)

3.1 Injury Collision Costs

3.1.1 Stop Controlled Injury Collision Prediction

The data provided by the Region of Waterloo in the form of the Safety Assessment Methodology
revised in January of 2021 is used to predict the safety performance of an intersection based on
the usage (Found in Appendix A). Using the standard spreadsheet that is provided by the
Region, estimations for future expected collisions on an annual basis were calculated for the
three intersections (3-leg configurations) in Table 2 below.

Table 2 — Future Expected Collisions (Stop Controlled)

Intersection Collisions per year PDO Injury
Speedsville Road and Royal Oak Road 3.65 2.10 1.54
Speedsville Road and Equestrian Way 1.82 1.46 0.35
Speedsville Road and Street B 1.07 0.75 0.32
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3.1.2 Traffic Signal Injury Collision Prediction

The data provided by the Region of Waterloo in the form of the Safety Assessment Methodology
revised in January of 2021 is used to predict the safety performance of an intersection based on
the usage. Using the standard spreadsheet that is provided by the Region, estimations for future
expected collisions on an annual basis were calculated for the one intersection (4-leg
configuration) in Table 3 below.

Table 3 — Future Expected Collisions (Signalized)
Intersection Collisions per year PDO Injury

Speedsville Road and Heroux Devtek Drive 4.74 3.06 1.68

3.1.3 Roundabout Injury Collision Prediction

The data provided by the Region of Waterloo in the form of the Safety Assessment Methodology
revised in January of 2021 is used to predict the safety performance of an intersection based on
the usage. Using the standard spreadsheet that is provided by the Region, estimations for future
expected collisions on an annual basis were calculated for the four intersections in Table 4
below.

Table 4 — Future Expected Collisions (Roundabout)

Intersection Collisions per year PDO Injury
Speedsville Road and Royal Oak Road 6.25 5.62 0.62
Speedsville Road and Equestrian Way 7.13 6.41 0.71
Speedsville Road and Street B 2.32 2.09 0.23
Speedsville Road and Heroux Devtek Drive 3.04 2.74 0.3

3.1.4 Life Cycle Societal Costs

The annual societal costs for a signalized intersection and a roundabout were calculated in net
present value terms. The 20-Year present value cost used a 6% discount rate. The results for
the four intersections are summarized in Tables 5, 6, 7 and 8 below.

Table 5 — Comparison of Annual Collision Performance (Speedsville & Royal Oak)
20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Stop Control $1,360,086.05 $120,434.17 $1,068,652.56 | $170,999.32
Roundabout $723,887.38 $290,271.67 $433,615.71 $0.00
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Table 6 — Comparison of Annual Collision Performance (Speedsville & Equestrian)

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Stop Control $364,605.86 $83,730.42 $242,875.58 $37,999.85
Roundabout $825,528.17 $331,028.62 $494,499.55 $0.00

Table 7 — Comparison of Annual Collision Performance (Speedsville & Street B)

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Stop Control $303,069.73 $43,012.20 $222,057.67 $37,999.85
Roundabout $269,133.79 $107,919.99 $161,213.81 $0.00

Table 8 — Comparison of Annual Collision Performance (Speedsville & Heroux/Street A)

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Signalized $1,398,292.36 | $175,489.79 $1,165,802.79 56,999.7
Roundabout $352,668.50 $141,416.58 $211,251.92 $0.00

The previous tables do not include additional costs or any saving that may be associated with
property damages. It is difficult to provide an estimate which represents property damage crash
savings, and so societal costs are more difficult to obtain. The savings associated with
roundabouts are generally societal savings.

3.2 Other Life Cycle Costs

To establish life cycle costing, several assumptions on maintenance costs are required. The
present values of maintenance costs through 2043 are presented in Table 9 below:

Table 9 — Other Life Cycle Costs

Stop Control Signalized Roundabout
Maintenance Item
Traffic Signals $3,000 /year
Street Lighting $1,500 / year $1,500 / year $2,000 / year
Total Life Cycle Cost $18,705 $56,115 $24,940
MTE Consultants | 45244-100 | River Mill Phases 3C and 6 | September 13, 2023 10



Present costs are over the 20-year period, and discount rate of 6% is assumed.

3.3 Capital Costs

The estimates developed for capital costs included costs for construction, property acquisition,
and engineering fees. Some assumptions made to establish the estimates are as follows:

The design process has not progressed far enough to properly estimate the full extent of
underground construction works. Therefore, while utility costs are provided, they are
partial estimates.

Full road reconstruction regardless of the option selected.

Similar roundabout and intersection construction projects were used to develop these
estimates. Unique features that may arise during design may not be accounted for.

Construction and property cost estimates include 20% for Engineering Fees, 20% for
contingency, and 5% for maintenance.

A summary of costs for each intersection are provided in Tables 10, 11, 12 and 13 below, with
detailed estimates found in Appendix B. It should be noted that actual construction costs will
depend on the timing of construction, contractor availability and scheduling, and any other
factors.

Table 10 — Summary of Construction and Property Costs for Royal Oak Rd (3-Leg)

Description Stop Control Roundabout
Site Preparation and Removals $ 160,000.00 $ 160,000.00
Road Works $ 200,000.00 $ 500,000.00
Sewer Works (Storm, Sanitary, Water) $ 340,000.00 $ 340,000.00
Provisional Items (Allowance) $ 150,000.00 $ 170,000.00
Utility Relocations (Hydro, Gas, Bell) $ 0.00 $ 150,000.00
Property Acquisition $ 0.00 $ 300,000.00
20% Miscellaneous $ 140,000.00 $ 200,000.00
Sub-Total | $990,000.00 $ 1,820,000.00
Engineering (20%) $ 200,000.00 $ 360,000.00
Contingency (20%) $ 200,000.00 $ 360,000.00
Total  $1,390,000.00 $2,124,200.00

Based on Table 10, at the intersection of Speedsville Road and Royal Oak Road, a stop control
intersection is estimated to cost approximately $1,390,000 and a roundabout is estimated to
cost $2,124,200. There is an approximate $734,200 cost difference in favour of stop control.
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Table 11 — Summary of Construction and Property Costs for Equestrian Way (3-leg)

Description Stop Control Roundabout
Site Preparation and Removals $ 160,000.00 $ 160,000.00
Road Works $ 200,000.00 $ 500,000.00
Sewer Works (Storm, Sanitary, Water) $ 340,000.00 $ 340,000.00
Provisional Items (Allowance) $ 150,000.00 $ 170,000.00
Utility Relocations (Hydro, Gas, Bell) $ 0.00 $ 150,000.00
Property Acquisition $ 0.00 $ 1,000,000.00
20% Miscellaneous $ 140,000.00 $ 200,000.00
Sub-Total | $990,000.00 $ 2,520,000.00
Engineering (20%) $ 200,000.00 $ 500,000.00
Contingency (20%) $ 200,000.00 $ 500,000.00
Total | $ 1,390,000.00 $ 3,520,000.00

Based on Table 11, at the intersection of Speedsville Road and Equestrian Way, a stop control
intersection is estimated to cost approximately $1,390,000 and a roundabout is estimated to
cost $3,520,000. There is an approximate $2,130,000 cost difference in favour of stop control.

Table 12 — Summary of Construction and Property Costs for Street B (3-leg)

Description Stop Control Roundabout
Site Preparation and Removals 160,000.00 $ 160,000.00
Road Works $ 200,000.00 $ 500,000.00
Sewer Works (Storm, Sanitary, Water) $ 340,000.00 $ 340,000.00
Provisional Items (Allowance) $ 150,000.00 $ 170,000.00
Utility Relocations (Hydro, Gas, Bell) $ 0.00 $ 100,000.00
Property Acquisition $ 0.00 $ 150,000.00
20% Miscellaneous $ 140,000.00 $ 200,000.00
Sub-Total | $990,000.00 $1,620,000.00
Engineering (20%) $ 200,000.00 $ 325,000.00
Contingency (20%) $ 200,000.00 $ 325,000.00
Total | $ 1,390,000.00 $ 2,270,000.00

MTE Consultants | 45244-100 | River Mill Phases 3C and 6 | September 13, 2023
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Based on Table 12, at the intersection of Speedsville Road and Street B, a stop control
intersection is estimated to cost approximately $1,390,000 and a roundabout is estimated to
cost $2,270,000. There is an approximate $880,000 cost difference in favour of stop control.

Table 13 — Summary of Construction and Property Costs for Heroux Devtek/Street A (4-
leg)

Description Signalized Roundabout
Site Preparation and Removals $ 160,000.00 $ 160,000.00
Road Works $ 340,000.00 $ 665,000.00
Sewer Works (Storm, Sanitary, Water) $ 400,000.00 $ 400,000.00
Provisional Items (Allowance) $ 310,000.00 $ 170,000.00
Utility Relocations (Hydro, Gas, Bell) $ 60,000.00 $ 100,000.00
Property Acquisition $ 0.00 $ 150,000.00
20% Miscellaneous $ 180,000.00 $ 245,000.00
Sub-Total | $ 1,450,000.00 $ 1,890,000.00
Engineering (20%) $ 290,000.00 $ 375,000.00
Contingency (20%) $ 290,000.00 $ 375,000.00
Total | $ 2,030,000.00 $ 2,640,000.00

Based on Table 13, at the intersection of Speedsville Road and Heroux Devtek/Street A, a
signalized intersection is estimated to cost approximately $2,030,000 and a roundabout is
estimated to cost $2,640,000. There is an approximate $610,000 cost difference in favour of

signalized.

3.4 Results of Quantitative Evaluation

Tables 14, 15, 16 and 17 below summarize the total capital, life cycle and collision cost
estimates to establish a direct comparison of total costs associated with a stop control,
roundabout, and signalized intersection.

Table 14 — Comparison of Capital and Life Cycle Costs (Speedsville & Royal Oak)

Cost Item Stop Control Roundabout
Present Value Collision Costs $ 1,360,000.00 $ 725,000.00
Other Life Cycle Costs $ 20,000.00 $ 25,000.00
Capital Cost $ 1,390,000.00 $ 2,540,000.00
Total | $2,770,000.00 $ 3,290,000.00

Based on Table 14, at the intersection of Speedsville Road and Royal Oak Road, the total
overall cost of a stop control intersection is $2,770,000, while the cost of a roundabout is
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$3,290,000. Therefore, there is an approximate $520,000 cost difference between the stop
control and roundabout options.

Table 15 — Comparison of Capital and Life Cycle Costs (Speedsville & Equestrian)

Cost Item Stop Control Roundabout
Present Value Collision Costs $ 365,000.00 $ 825,000.00
Other Life Cycle Costs $ 20,000.00 $ 25,000.00
Capital Cost $ 1,390,000.00 $ 3,520,000.00
Total  $1,775,000.00 $ 4,370,000.00

Based on Table 15, at the intersection of Speedsville Road and Equestrian Way, the total
overall cost of a stop control intersection is $1,775,000, while the cost of a roundabout is
$4,370,000. Therefore, there is an approximate $2,595,000 cost difference between the stop
control and roundabout options.

Table 16 — Comparison of Capital and Life Cycle Costs (Speedsville & Street B)

Cost Item Stop Control Roundabout
Present Value Collision Costs $ 305,000.00 $ 270,000.00
Other Life Cycle Costs $ 20,000.00 $ 25,000.00

$ 2,270,000.00
$ 2,565,000.00

$ 1,390,000.00
Total  $1,715,000.00

Capital Cost

Based on Table 16, at the intersection of Speedsville Road and Street B, the total overall cost of
a stop control intersection is $1,715,000, while the cost of a roundabout is $2,565,000.
Therefore, there is an approximate $850,000 cost difference between the stop control and

roundabout options.

Table 17 — Comparison of Capital and Life Cycle Costs (Speedsville & Heroux)

Cost Item Signalized Roundabout
Present Value Collision Costs $ 1,400,000.00 $ 355,000.00
Other Life Cycle Costs $ 60,000.00 $ 25,000.00

Capital Cost
Total

$ 2,030,000.00
$ 3,490,000.00

$ 2,640,000.00
$ 3,020,000.00

Based on Table 17, at the intersection of Speedsville Road and Heroux Devtek/Street A, the
total overall cost of a signalized intersection is $3,490,000, while the cost of a roundabout is
$3,020,000. Therefore, there is an approximate $470,000 cost difference between the
signalized and roundabout options.
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4.0 QUALITATIVE EVALULATION

4.1 Traffic Operations

An operational analysis was completed using the forecasted 2030 PM peak volumes for both
the signalized and roundabout design concepts to determine the level of service. The analysis
was done using Synchro for the signalized concept and ARCADY for the roundabout concept.
ARCADY Capacity intercept adjustments of 10% and 5% were made as per Region of Waterloo
specifications to represent opening capacity and 10+ year capacity respectively. The results are
summarized in Tables 18, 19, 20 and 21 below with detailed analysis output available in
Appendix C.

Table 18 — Comparison of 2030 Traffic Operations (Speedsville and Royal Oak Rd)

Two Way Stop Roundabout
Performance Measure C 90% Intercept 95% Intercept
ontrol . :
Adjustment Adjustment
Avg. Approach Delay
ARM SB (Speedsville) > 0s 96 66s
S

- ARM EB (Royal Oak) > 166s 13s 11s

& ARM NB (Speedsville) >4s 360s 219s

< | 95" Percentile Queue

2B ARM SB >0m <185m <119m
ARM EB >70m <14m <14m
ARM NB >17m <861m <615m
Overall LOS ‘F ‘F ‘F

The TIS and ARCADY analysis concluded that at the Royal Oak Road intersection, both the
stop controlled and roundabout alternative fail in the 2030 scenario. This indicates that there is
substantial growth expected in the area, and that it is likely that future for expansion of the
roadway will need to be considered. The major cause of the failure is the queue length that
develops in the EB leg of the intersection. As traffic increases on Speedsville over time, the
turning movements from Royal Oak Road onto Speedsville Road will be a challenge, resulting in
aLOS‘F’
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Table 19 — Comparison of 2030 Traffic Operations (Speedsville and Equestrian)

Two Way Stop Roundabout
Performance Measure Control 90% Intercept 95% Intercept
Adjustment Adjustment

Avg. Approach Delay
ARM SB (Speedsville) 24s 28s 20s

x ARM NB (Speedsville) = 0s 16s 11s

e ARM WB (Equestrian) > 808s 9s 7s

< | 95" Percentile Queue

o ARM SB >11lm <47m <27m
ARM NB > 0m <27m <18m
ARM WB > 183m <14m <14m
Overall LOS ‘F’ ‘C ‘B’

The TIS indicated that in the 2030 scenario, the westbound leg of the intersection will have a
LOS ‘F’, while the roundabout alternative will have a LOS ‘C’ and ‘B’ in the 90% and 95%
intercept adjustment scenarios respectively. The major cause of the failure is the queue length
that develops in the WB leg of the intersection. As traffic increases on Speedsville over time, the
turning movements from Equestrian Way onto Speedsville Road will be a challenge, resulting in
aLOS ‘F.

Table 20 — Comparison of 2030 Traffic Operations (Speedsville and Street B)

Two Way Stop Roundabout
Performance Measure C 90% Intercept 95% Intercept
ontrol . .
Adjustment Adjustment

Avg. Approach Delay
ARM SB (Speedsville) = 1s 15s 12s

o ARM NB (Speedsville) = 0s 13s 11s

o ARM WB (Street B) >53s 6s 6s

o 95" Percentile Queue

= ARMSB >3m <27m <21m
ARM NB >0m <22m <18m
ARM WB >24m <14m <14m
Overall LOS ‘F ‘B’ ‘A

The TIS indicated that in the 2030 scenario, the westbound leg of the intersection will have a
LOS ‘F’, while the roundabout alternative will have a LOS ‘C’ and ‘B’ in the 90% and 95%
intercept adjustment scenarios respectfully. The major cause of the failure is the queue length
that develops in the WB leg of the intersection. As traffic increases on Speedsville over time, the
turning movements from Street B onto Speedsville Road will be a challenge, resulting in a LOS
‘.
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Table 21 — Comparison of 2030 Traffic Operations (Speedsville and Heroux Devtek/Street
A)

Two Way Stop Roundabout
Performance Measure . 90% Intercept 95% Intercept
Adjustment Adjustment
Avg. Approach Delay
ARM SB (Speedsville) > 1s 14 11s
S

ARM EB (Street A) = 98s 6s 6s

=5 ARM NB (Speedsville) > 0s 16s 13s

2 ARM WB (Heroux) > 249s 7s 6s

= | 95" Percentile Queue

o ARM SB >2m <24m <19m
ARM EB >33m <14m <14m
ARM NB >1m <27m <22m
ARM WB > 56m <14m <14m
Overall LOS ‘F ‘B’ ‘A

The TIS indicated that in the 2030 scenario, the westbound leg of the intersection will have a
LOS ‘F’, while the roundabout alternative will have a LOS ‘B’ and ‘A’ in the 90% and 95%
intercept adjustment scenarios respectfully. The major cause of the failure is the queue length
that develops in the WB leg of the intersection. As traffic increases on Speedsville over time, the
turning movements from Heroux Devtek onto Speedsville Road will be a challenge, resulting in
aLOS ‘F.

The TIS did not recommend signalization at this intersection, however it is being proposed as
part of development at this time. The analysis from the TIS was completed under the
assumption that this was also to be a stop-controlled intersection.

4.2 Results of Qualitative Evaluation

The following table provides a summary of the qualitative evaluation of various intersection
types, apart from traffic operations.

Table 22 — Summary of Qualitative Comments

Evaluation Comments
Criteria Signalized Roundabout Stop Control

While emergency With free flow of traffic and With free flow of
vehicle pre-emption the ability to perform u-turns, | traffic emergency

Emergency would be enabled, emergency vehicles should vehicles should be

Services during peak volumes be able to navigate the able to navigate the
navigation could intersection quickly and intersection quickly
become challenging. safely. and safely.

Pedestrians Will require push button | Crossing distances will be Without stop

and persons activation per AODA reduced to one vehicle controlled,

with disabilities

requirements with
possible audible signals.

direction at a time with fewer
injury crashes and right of

MTE Consultants | 45244-100 | River Mill Phases 3C and 6 | September 13, 2023
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Evaluation
Criteria

Speed Control

Compatibility

Noise, Fuel
Consumption,
Emissions

Maintenance

Construction
Staging

Aesthetics

Signalized

Crossing distances are
substantial, especially
on Speedsville Rd.

Traffic speeds will
remain high under
green light conditions
except for peak
conditions.

Excessive queueing
could cause access
problems.

No change.

No change, lane

closures possible.

Less complicated.

No change, possible
decorative concrete.

Comments
Roundabout

way. Consultations may be
required if accessibility
concerns are raised.

Speeds are reduced with
good deflection entering the
roundabout.

Lower speeds and less
gueueing should result in
better access.

Decrease in delay will result
in decrease in fuel &
emissions. Less stop &
starts should decrease noise
levels.

Work in circulatory roadway
may require large vehicles to
detour.

More complicated, may
require temporary roads.

Decorative concrete and
landscaped central island
feature.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the cost estimates generated for road reconstruction cost, life cycle costs and collision

costs, the stop-controlled option for the 3-leg intersections are found below.

Intersection

Speedsville Road & Royal Oak Road

Speedsville Road & Equestrian Way

Speedsville Road & Street B

Stop Control

across Speedsville
Road will be limited.

Speeds will remain
high in the
north/south direction
without any stop
controls

Excessive queueing
could cause access
problems.

No change.

No change, lane
closures possible.

Less complicated.

No change

Cost

Stop controlled is $520,000 less

Stop controlled is $2,595,000 less

Stop controlled is $850,000 less

MTE Consultants | 45244-100 | River Mill Phases 3C and 6 | September 13, 2023
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For the 4-leg intersection at Heroux Devtek/Street A, the roundabout intersection is $470,000
less than the signalized.

Intersection Cost

Speedsville Road & Royal Oak Road Roundabout is $470,000 less

There are a few key points to note from this analysis:

In all the intersections, the eastbound and westbound directions will have a LOS ‘F’ in the
2030 scenario.

The capital cost to implement roundabout is substantially greater at Royal Oak Drive,
Equestrian Way, and Street B.

Rivermill Development does not own any property west of Speedsville Road, and property
acquisition is not actionable at this time.

As a result of the analysis, the following is the recommendation at each intersection:

Intersection Recommendation

Implement a stop-controlled intersection. The overall cost is $520,000

Speedsville Road and is generally functions well outside of the PM peak.

& Royal Oak Road

Implement a stop-controlled intersection. The overall cost is

Speedsville Road $2,595,000 and is generally functions well outside of the PM peak.

& Equestrian Way

Implement a stop-controlled intersection. The overall cost is $850,000

Speedsville Road and is generally functions well outside of the PM peak.

& Street B

While the overall cost of the roundabout is $470,000 less than the
signalized intersection, most of the cost difference comes from the
present value collision costs, approximately $1,050,000. The real cost
of construction for the signalized intersection is substantially less than
the roundabout. There are also significant constraints around property
acquisition and utility relocation that may not fully be represented in this
analysis. Given the disparity in the costs, the weight of the collision cost
in the overall costing, and potential property acquisition and utility
relocation, it is recommended that a signalized intersection be
implemented.

Speedsville Road
& Heroux Devtek
and Street ‘A’
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All of which is respectfully submitted,
MTE Consultants Inc.

Alec Hegarty, P.Eng. Vince Pugliese, P.Eng., MBA, PM
Design Engineer Technical Manager, Municipal
519-743-6500 ext. 1246 519-743-6500 ext. 1347
AHegarty@mte85.com VPugliese@mte85.com
VPP:ACH:zeg

M:\45244\200\06 Reports\ICS\River Mill ICS Report September 5, 2023 Revised.docx
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Safety Analysis Background
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N

Region of Waterloo

INTERSECTION CONTROL STUDIES
SAFETY ASSESSMENT METHODOLOGY (HSM)

Last Rev JAN 2021

Scenario:

Urban or Rural: urban

5-Year Total Collisions:
5-Year PDO Collisions:

Major Road Direction: North /South
Proposed Control: stop Control
Proposed Config. 3. g intersection

Is there going to be any fully protected N
left-turn phasing?

Speedsville Road & Royal Oak Road

4 € € <

Number of approaches with FPLTP: |[N/A v

23
12

Major Road: Speedsville Road

Minor Road: Royal Oak Road

LT Lanes Proposed (non
roundabout):

RT Lanes Proposed (non
roundabout):

Proposed RA Configuration?

Major 1 Approach v Major No RT Lanes v

Minor No LT Lanes v Minor 1 Approach v

Is the proposed intersection "new" or is it existing: EXISTING v

Does control and number of approaches remain the same: YES v
Will the proposed intersection have illumination: | YES v

SINGLE - 3x1

* Proposed RA config. - 1st number represents approaches while 2nd represents lanes

AADT(North Leg)
17,040

*10-Year Horizon AADT

* Input by movement only

(10ys post improvement/control)

[ 530 | 7,940 |

<

500

3,520

Royal Oak Road

10-Year Horizon
AADT(West Leg)
8,140

JiL

Speedsville Road

L>
v e

Speedsville Road

Major Road (mid-block) 10-Year Horizon AADT: 23,120
10-Year Horizon Minor Road (mid-block) 10-Year Horizon AADT: 8,140 10-Year Horizon

AADT(East Leg)
0

3Leg

Intersection

10-Year Horizon
AADT(South Leg)
23,120

Direct Capital Costs

Fatal = $1,656,500

Injury = $60,500
PDOsiG = $5,000
PDORA = $4,500

Discount Rate = 0.06

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Stop Control $1,360,086.05 $120,434.17 $1,068,652.56 $170,999.32
Roundabout $723,887.38 $290,271.67 $433,615.71 $0.00
* Roundabout calibration Factor - 0.9

\ Vg

INTERSECTION CONTROL STUDIES



Fozan Khawaja
Text Box




3 Leg 
Intersection


Y SAFETY ASSESSMENT METHODOLOGY (HSM)  testresuanzou1
. . Major Road: Speedsville Road
Scenario: Speedsville Road & Royal Oak Road Minor Road: Royal Oak Road
Major Road Direction: North / South
Roundabout Conflicts: 12630
Urban or Rural: Urban
Proposed Control: Stop Control 5-Year Total Collisions: 23
Proposed Config. 3-Leg Intersection 5-Year PDO Collisions: 12
Estimated ANNUAL (1-YEAR ONLY) Collisions
Future Expected .CoII|S|ons by Total PDO Injury Fatal
Severity
Stop Control 3.65 2.10 1.54 0.01
Roundabout 6.25 5.62 0.62 0.00
TOTAL CRASH COEFFICIENTS USED IN CALCULATION Collision
Control Intgrsr?f(i:gon Intercept AADTmaj AADTmiIn Overdispersion Fatal/lnj. Ratio Factor
Stop Control 3-Leg 13.36 1.11 0.41 0.8 0.006 nla
Intersection
PDO CRASH COEFFICIENTS USED IN CALCULATION Collision
Intersection . . . . Fatal/Inj. Ratio 1St
Control Config Intercept AADTmaj AADTmiIn Overdispersion Factor
Stop Control S-Leg -15.38 1.2 0.51 0.77 0.006 nla
Intersection

Left Turn Lane | Right Turn Lane Calibration Factor Empirical Bays Weighting

Total PDO
- o 0.86 o 1730988049 | 1.233151878
Collision Modification Factors (cmf's) Brotecied LT
lllumination ;
Phasing
0.91 1.00

Comments:




N

Region of Waterloo

INTERSECTION CONTROL STUDIES

SAFETY ASSESSMENT METHODOLOGY (HSM)

Last Rev JAN 2021

Scenario:

Speedsville Road & Equestrian Way

Major Road: Speedsville Road
Minor Road: Equestrian Way

Major Road Direction: North /South
Urban or Rural: Urban
Proposed Control: stop Control

Proposed Config. 3. g intersection

Is there going to be any fully protected NO

left-turn phasing?

5-Year Total Collisions:
5-Year PDO Collisions:

Number of approaches with FPLTP: |[N/A

v LT Lanes Proposed (non RT Lanes Proposed (non
v roundabout): roundabout):
v Major No LT Lanes v Major No RT Lanes v
v Minor No LT Lanes v Minor 1 Approach v
Is the proposed intersection "new" or is it existing: NEW v
v Does control and number of approaches remain the same: YES v
Will the proposed intersection have illumination: | YES v

Proposed RA Configuration?

SINGLE

- 3x1

* Proposed RA config. - 1st number represents approaches while 2nd represents lanes

10-Year Horizon
AADT(North Leg)
17,160

*10-Year Horizon AADT

* Input by movement only

(10ys post improvement/control)

Major Road (mid-block) 10-Year Horizon AADT:
Minor Road (mid-block) 10-Year Horizon AADT:

Speedsville Road

| 6,270 | 2,340

N

3 Leg
Intersection

0 |
0l—>
"

10-Year Horizon
AADT(West Leg)
0

18,910
9,730

10-Year Horizon
AADT(East Leg)
9,730

1,650

2,300

91p

0 | 6,900 | 3,440 |

Equestrian Way

10-Year Horizon
AADT(South Leg)

Direct Capital Costs

Fatal = $1,656,500

Injury = $60,500
PDOsiG = $5,000
PDORA = $4,500

Discount Rate = 0.06

Speedsville Road 18,910
20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)
Collisions by Severity Total PDO Injury Fatal
Stop Control $364,605.86 $83,730.42 $242,875.58 $37,999.85
Roundabout $825,528.17 $331,028.62 $494,499.55 $0.00
* Roundabout calibration Factor - 0.9

\ Vg

INTERSECTION CONTROL STUDIES



Fozan Khawaja
Text Box




3 Leg 
Intersection


Y SAFETY ASSESSMENT METHODOLOGY (HSM)  testresuanzou1
. . . Major Road: Speedsville Road
Scenario: Speedsville Road & Equestrian Way Minor Road: Equestrian Way
Major Road Direction: North / South
Roundabout Conflicts: 14840
Urban or Rural: Urban
Proposed Control: Stop Control 5-Year Total Collisions: 0
Proposed Config. 3-Leg Intersection 5-Year PDO Collisions: 0
Estimated ANNUAL (1-YEAR ONLY) Collisions
Future Expected .CoII|S|ons by Total PDO Injury Fatal
Severity
Stop Control 1.82 1.46 0.35 0.00
Roundabout 7.13 6.41 0.71 0.00
TOTAL CRASH COEFFICIENTS USED IN CALCULATION Collision
Control Intgrsr?f(i:gon Intercept AADTmaj AADTmiIn Overdispersion Fatal/lnj. Ratio Factor
Stop Control 3-Leg 13.36 1.11 0.41 N/A 0.006 nla
Intersection
PDO CRASH COEFFICIENTS USED IN CALCULATION Collision
Intersection . . . . Fatal/Inj. Ratio 1St
Control Config Intercept AADTmaj AADTmiIn Overdispersion Factor
Stop Control S-Leg -15.38 1.2 0.51 N/A 0.006 nla
Intersection

Left Turn Lane | Right Turn Lane Calibration Factor Empirical Bays Weighting
0.86 0.61 Total P9
Collision Modification Factors (cmf's) Brotecied LT
lllumination :
Phasing
0.91 1.00

Comments:




N

Region of Waterloo

INTERSECTION CONTROL STUDIES

SAFETY ASSESSMENT METHODOLOGY (HSM)

Last Rev JAN 2021

Scenario:

Major Road Direction:
Urban or Rural:
Proposed Control:

Proposed Config.

5-Year Total Collisions:
5-Year PDO Collisions:

Is there going to be any fully protected NO
left-turn phasing?

Speedsville Road & Street B

North / South
Urban

Stop Control

4 € € <

3-Leg Intersection

Number of approaches with FPLTP: |[N/A v

* Proposed RA config. - 1st number represents approaches while 2nd represents lanes

Major Road: Speedsville Road
Minor Road: Street B

LT Lanes Proposed (non

RT Lanes Proposed (non

Will the proposed intersection have illumination: | YES

Proposed RA Configuration?

SINGLE - 3x1

roundabout): roundabout):
Major 1 Approach v Major No RT Lanes v
Minor No LT Lanes v Minor No RT Lanes v
Is the proposed intersection "new" or is it existing: NEW v
Does control and number of approaches remain the same: YES v
A 4

Major Road (mid-block) 10-Year Horizon AADT: 16,870
10-Year Horizon Minor Road (mid-block) 10-Year Horizon AADT: 2,550 10-Year Horizon
AADT(North Leg) AADT(East Leg)
16,870 Speedsville Road 2,550
*10-Year Horizon AADT
(10ys post improvement/control) [ o [ 7470] 1,030
* Input by movement only (J
L 640
N <0
I 360
|| w
3Le 0] s
9 0l—
Intersection 0 _¢
Street B

10-Year Horizon
AADT(West Leg)
0

0 |7730| 520 |

Speedsville Road

16,080

10-Year Horizon
AADT(South Leg)

Direct Capital Costs

Fatal = $1,656,500

Injury = $60,500
PDOsiG = $5,000
PDORA = $4,500

Discount Rate = 0.06

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Stop Control $303,069.73 $43,012.20 $222,057.67 $37,999.85
Roundabout $269,133.79 $107,919.99 $161,213.81 $0.00

* Roundabout calibration Factor -

0.9

\ Vg
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3 Leg 
Intersection


Y SAFETY ASSESSMENT METHODOLOGY (HSM)  testresuanzou1
. . Major Road: Speedsville Road
Scenario: Speedsville Road & Street B Minor Road: Street B
Major Road Direction: North / South
Roundabout Conflicts: 3750
Urban or Rural: Urban
Proposed Control: Stop Control 5-Year Total Collisions: 0
Proposed Config. 3-Leg Intersection 5-Year PDO Collisions: 0
Estimated ANNUAL (1-YEAR ONLY) Collisions
Future Expected .CoII|S|ons by Total PDO Injury Fatal
Severity
Stop Control 1.07 0.75 0.32 0.00
Roundabout 2.32 2.09 0.23 0.00
TOTAL CRASH COEFFICIENTS USED IN CALCULATION Collision
Control Intgrsr?f(i:gon Intercept AADTmaj AADTmiIn Overdispersion Fatal/lnj. Ratio Factor
Stop Control 3-Leg 13.36 1.11 0.41 N/A 0.006 nla
Intersection
PDO CRASH COEFFICIENTS USED IN CALCULATION Collision
Intersection . . . . Fatal/Inj. Ratio 1St
Control Config Intercept AADTmaj AADTmiIn Overdispersion Factor
Stop Control S-Leg -15.38 1.2 0.51 N/A 0.006 nla
Intersection

Collision Modification Factors (cmf's)

Left Turn Lane | Right Turn Lane Calibration Factor

Empirical Bays Weighting

Total PDO
0.61 NTA NTA
.. Protected LT
lllumination .
Phasing
0.91 1.00

Comments:




N

Region of Waterloo

INTERSECTION CONTROL STUDIES
SAFETY ASSESSMENT METHODOLOGY (HSM)

Last Rev JAN 2021

Scenario:

Speedsville Road & Heroux Devtek Drive

Major Road: Speedsville Road

Minor Road: Heroux Devtek Drive

Major Road Direction: North /South

Urban or Rural: urban

5-Year Total Collisions:
5-Year PDO Collisions:

Proposed Control: signalized

Proposed Config. 4-Leg intersection

Number of approaches with FPLTP: |[N/A

Is there going to be any fully protected
left-turn phasing?

Proposed RA Configuration?

v LT Lanes Proposed (non RT Lanes Proposed (non
v roundabout): roundabout):
v Major 2 Approaches v Major No RT Lanes v
v Minor 2 Approaches v Minor No RT Lanes v
Is the proposed intersection "new" or is it existing: NEW v
v Does control and number of approaches remain the same: NO v
Will the proposed intersection have illumination: | YES v

SINGLE - 4x1

* Proposed RA config. - 1st number represents approaches while 2nd represents lanes

10-Year Horizon
AADT(North Leg)
15,970

*10-Year Horizon AADT

* Input by movement only

(10ys post improvement/control)

Major Road (mid-block) 10-Year Horizon AADT:
Minor Road (mid-block) 10-Year Horizon AADT:

17,180
3,540

Speedsville Road

120 | 6,920 | 750

<J¢L>

570

820

Heroux Devtek Drive

10-Year Horizon
AADT(West Leg)
1,710

10-Year Horizon
AADT(East Leg)
3,540

580

830

A
<
2

200 | 7,030 | 1,380 |

Speedsville Road

Heroux Devtek Drive

10-Year Horizon
AADT(South Leg)
17,180

Direct Capital Costs

Fatal = $1,656,500

Injury = $60,500
PDOsiG = $5,000
PDORA = $4,500

Discount Rate = 0.06

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Collisions by Severity Total PDO Injury Fatal
Signalized $1,398,292.36 $175,489.79 $1,165,802.79 $56,999.77
Roundabout $352,668.50 $141,416.58 $211,251.92 $0.00
* Roundabout calibration Factor - 0.5

\ Vg
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Y SAFETY ASSESSMENT METHODOLOGY (HSM)  testresuanzou1
. . . Major Road: Speedsville Road
Scenario: Speedsville Road & Heroux Devtek Drive Minor Road: Heroux Devtek Drive
Major Road Direction: North / South
Roundabout Conflicts: 10750
Urban or Rural: Urban
Proposed Control: Signalized 5-Year Total Collisions: 0
Proposed Config. 4-Leg Intersection 5-Year PDO Collisions: 0
Estimated ANNUAL (1-YEAR ONLY) Collisions
Future Expected .CoII|S|ons by Total PDO Injury Fatal
Severity
Signalized 4.74 3.06 1.68 0.00
Roundabout 3.04 2.74 0.30 0.00
TOTAL CRASH COEFFICIENTS USED IN CALCULATION ..
Intersection Fatal/Inj. Ratio Coliision
Control Config Intercept AADTmaj AADTmiIn Overdispersion J: Factor
Signalized 4-Leg -10.99 1.07 0.23 N/A 0.002 nla
Intersection
PDO CRASH COEFFICIENTS USED IN CALCULATION .
Intersection . . . . Fatal/Inj. Ratio Collision
Control Config Intercept AADTmaj AADTmiIn Overdispersion ’ Factor
Signalized +-Leg 11.02 1.02 0.24 N/A 0.002 nla
Intersection

Collision Modification Factors (cmf's)

Left Turn Lane

Right Turn Lane

Calibration Factor

Empirical Bays Weighting

Total PDO
0.66 2.1 N/A N/A
.. Protected LT
lllumination .
Phasing
0.91 1.00

Comments:
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TABLE 1 - PRELIMINARY CONSTRUCTION COST ESTIMATE
Speedsville Rd. Roundabouts

&5 MTE

Project No. 45244-200
August 8, 2023

Item Description ’ O ‘ Unit ’ Estimated ’ Total Approx

No. Price Quantity Cost
|A1 - Site Preparation & Removals
A1.1 Bonding, Insurance, Etc. lump sum $45,000.00 1 $45,000.00
A1.2  |Mobilization/Demobilization lump sum $20,000.00 1 $20,000.00
A1.3 Pre-condition Survey lump sum $4,000.00 1 $4,000.00
A1.4 Site Office lump sum $5,000.00 1 $5,000.00
A15 Traffic control lump sum $10,000.00 1 $10,000.00
A1.6 Construction layout lump sum $4,000.00 1 $4,000.00
A1.7 Remove & dispose of existing asphalt m? $6.50 2300 $14,950.00
A1.8 Remove & dispose of existing sidewalk m? $11.00 0 $0.00
A1.9 Remove & dispose of existing curb & gutter m $8.00 0 $0.00
A1.10 [Remove & dispose of existing storm sewers m 0
A1.11 Pipes & leads m $40.00 255 $10,200.00
A1.12 Manholes and catchbasins each $1,200.00 9 $10,800.00
A1.13 |Tree removals, protection, maintain & relocate as required lump sum $12,000.00 1 $12,000.00
A1.14 [Miscellaneous removals ( pillars, signs etc.) lump sum $20,000.00 1 $20,000.00

S A1 - Site Prep & R [ $155,950.00 $160,000.00
A21 Excavate to subgrade m3 $14.00 3420 $47,880.00
A2.2 Roadway Paving $0.00
A2.21 Granular 'B' (450mm) tonnes $15.00 4,925 $73,875.00
A222 Granular 'A' (150mm) tonnes $20.00 1,645 $32,900.00
A223 HL8 binder asphalt for road construction tonnes $125.00 912 $114,000.00
A22.4 HL3 surface asphalt for road restoration tonnes $185.00 456 84,360.00
A23 Concrete Curb & Gutter (OPSD 600.040) m $55.00 710 $39,050.00
A25 Concrete sidewalk and island infil m* $60.00 1,500 90,000.00
A2.7  |Topsoil & Sod Restoration m’ $16.00 55 $880.00
A2.8 Truncated Dome Plates each $300.00 48 $14,400.00
Subtotal Section A2 - Road Works $497,345.00 $500,000.00

A3 - Sewer Works

A3.1 Inastall Storm Sewer $350.00 262 $91,700.00
A3.2 Inastall Storm Sewer: Manholes each $8,500.00 2 $17,000.00
A3.3 Inastall Storm Sewer: Catchbasins each $3,000.00 5 $15,000.00
A3.4 [Install Watermain m $375.00 262 $98,250.00
A3.5 [Install Sanitary Sewer m $375.00 262 $98,250.00
A3.6 Install Sanitary Sewer: Manholes each $8,500.00 2 $17,000.00
Subtotal Section A3 - Sewer Works $337,200.00 $340,000.00

|A6 - Miscellaneous/Provisional Items - Design

A6.1 Linepainting Allowance lump sum $25,000.00 1 $25,000.00
AB.2 Allowance for contaminated material remediation lump sum $85,000.00 1 $85,000.00
A6.3  |Utility Relocation lump sum $150,000.00 1 $150,000.00
A6.4 Property Acquisition lump sum $300,000.00 1 $300,000.00
A6.5 Streetlighting and Traffic Signal Allowance lump sum $60,000.00 1 $60,000.00
A6.6 20% Miscellaneous lump sum $198,099.00 1 198,099.00

Subtotal Section A6 - Miscellaneous/Provisional ltems 818,099.00 $820,000.00

Engineering (20%) | 361,718.80 $360,000.00

Contil y (20%) | 361,718.80 $360,000.00

Total Estimated Construction Cost $2,532,031.60 $2,540,000.00



TABLE 1 - PRELIMINARY CONSTRUCTION COST ESTIMATE
Speedsville Rd. Roundabouts

Project No. 45244-200
August 8, 2023

&5 MTE

A2.1 Excavate to subgrade m3 $14.00 3420 $47,880.00
A2.2 Roadway Paving $0.00
A2.2.1 Granular 'B' (450mm) tonnes $15.00 4,925 $73,875.00
A2.2.2 Granular 'A' (150mm) tonnes $20.00 1,645 $32,900.00
A2.2.3 HL8 binder asphalt for road construction tonnes $125.00 912 $114,000.00
A2.2.4 HL3 surface asphalt for road restoration tonnes $185.00 456 84,360.00
A2.3 Concrete Curb & Gutter (OPSD 600.040) m $55.00 710 39,050.00
A2.5 Concrete sidewalk and island infil m* $60.00 1,500 90,000.00
A2.7  |Topsoil & Sod Restoration m’ $16.00 55 $880.00
A2.8  |Truncated Dome Plates each $300.00 48 $14,400.00
Subtotal Section A2 - Road Works $497,345.00

A3.1 Inastall Storm Sewer $350.00 262 $91,700.00
A3.2 Inastall Storm Sewer: Manholes each $8,500.00 2 $17,000.00
A3.3 Inastall Storm Sewer: Catchbasins each $3,000.00 5 $15,000.00
A3.4 Install Watermain m $375.00 262 $98,250.00
A3.5 Install Sanitary Sewer m $375.00 262 $98,250.00
A3.6 Install Sanitary Sewer: Manholes each $8,500.00 2 $17,000.00
Subtotal Section A3 - Sewer Works $337,200.00

A6 - Miscellaneous/Provisional Items - Design
A6.1 Linepainting Allowance lump sum $25,000.00 1 $25,000.00
AB6.2 Allowance for contaminated material remediation lump sum $85,000.00 1 $85,000.00
A6.3  |Utility Relocation lump sum $150,000.00 1 $150,000.00
A6.4  |Property Acquisition lump sum $300,000.00 1 $300,000.00
AB.5 Streetlighting and Traffic Signal Allowance lump sum $60,000.00 1 $60,000.00
A6.6 20% Miscellaneous lump sum $198,099.00 1 198,099.00
Section A6 - Miscell [Provisional ltems 818,099.00
Engineering (20%) 361,718.80
Contingency (20%) 361,718.80

Total Estimated Construction Cost

$2,532,031.60

Item Description ‘ - | Unit ‘ Estimated Total Approx
No. Price Quantity Cost
A1 - Site Preparation & Removals
A1.1 Bonding, Insurance, Etc. lump sum $45,000.00 1 $45,000.00
A1.2 Mobilization/Demobilization lump sum $20,000.00 1 $20,000.00
A1.3 Pre-condition Survey lump sum $4,000.00 1 $4,000.00
A1.4 Site Office lump sum $5,000.00 1 $5,000.00
A1.5 Traffic control lump sum $10,000.00 1 $10,000.00
A1.6 Construction layout lump sum $4,000.00 1 $4,000.00
A17 Remove & dispose of existing asphalt m? $6.50 2300 $14,950.00
A1.8 Remove & dispose of existing sidewalk m? $11.00 0 $0.00
A1.9 Remove & dispose of existing curb & gutter m $8.00 0 $0.00
A1.10 |Remove & dispose of existing storm sewers m 0
A1.11 Pipes & leads m $40.00 255 $10,200.00
A1.12 Manholes and catchbasins each $1,200.00 9 $10,800.00
A1.13 |Tree removals, protection, maintain & relocate as required lump sum $12,000.00 1 $12,000.00
A1.14 |Miscellaneous removals ( pillars, signs etc.) lump sum $20,000.00 1 $20,000.00
Subtotal Section A1 - Site Preparation & Removals $155,950.00 $160,000.00

A2 - Road Works

$500,000.00

A3 - Sewer Works
m

$340,000.00

$820,000.00
$360,000.00
$360,000.00
$2,540,000.00



TABLE 1 - PRELIMINARY CONSTRUCTION COST ESTIMATE
Speedsville Rd. Signalized Inersection - Equestrian Way » MTE

Project No. 45244-100
August 8, 2023

Item ] . Unit Estimated Total
No. SIS | Unit | Price | Quantity Cost Approx ‘
|A1 - Site Preparation & Removals
A1.1 [Bonding, [l lump sfum $45,000.00 $45, 000/ 00
A1.2 [Mobilization | ump sfum $20/, 000.00 $20, 000 00
A1.3 |[Pre-condi l ump slum $4,,000100 $4,000./00
A1.4 |Site | ump sfum $5,,000100 $5,000./00
A1.5 Traffic control lump sdm $ 1$01,00 ®.0Q M 0
A1.6 Construction layout Il bmp Bum $4,000./00
A1.7 Remove & dispose of existing asphmllt $6. 2300 $14,950.00
A1.8 Remove & dispose of existing s|li demfal k $11 0 $0.00
A1.9 Remove & dispose of existing curbm& glut tSed. 0 $SO.
A1. 10 Remove & dispose of existing s$torm sewers 0
Al1. 11 Pipes & leads $40m 255 $10, 2
A1. 12 Manholes and catchbasins e a $1, 2 9 $10, 8
A1.13Tree removals, protectio Il ump $12, 0 1 $12, 0
A1. Mi scell aneous remo I ump $20, 0 1 $20, 0
Subtotal Section A1 - Site Preparation & Removals $155,950.00 $160,000.00
A2 Excavate t m2 $14 1350 $18,900/| 00
A2 Roadway $0.00
A2. Granul ton $15 1,950 $29, 250/ 00
A2. Granul ton $20 650 $13,000/ 00
A2. HL8 binder aspl ton $125 360 $45, 000/ 00
A2. HL3 surface as ton $185 180 $33,300[ 00
A2 Concrete Curb & Gui m $55 375 $20,625| 00
A2 Concrete Curb & Gul m $45 0 $0.00
A2.5 Asphalt Multi-Use Trail m* $58.0 0 $0.00
A2.6 Concrete sidewalk and island i|nfim $60.04( 565 $33,900[ 00
A2. 7 Topsoil & Sod Restoration m’ $16.0 45 $720.0
A2 Truncated L[ eat $300 24 $7,200.(00
Subtotal Section A2 - Road Works $201,895.00 $200,000.00
|A3 - Sewer Works
A3 Install S m $350 262 91,700] 00
A3 Install Storm ea $8,5¢C 2 17, 000[ 00
A3 Install Storm S eat $3,0¢C 5 15, 000[ 00
A3 Install m $375 262 98, 250]. 00
A3 Install Sa m $375 262 98, 250]. 00
A3 Install Sanitar eat $8,5¢C 2 17,000 00
Subtotal Section A3 - Sewer Works $337,200.00 $340,000.00
A7 .1 Linepainting All owance | ump $25,000.001 $25, 000/ 00
AT7. 2 Al l owance for contaminated mat|ed iuadp r|e n$e8d5i,a0t0iGo.n0 01 $85, 000[ 00
A7. 3 Utility Relocation | ump $0.00 1 $0.00
AT . 4 Property Acquisition | ump $0.00 1 $0.00
A7.5 Streetlighting and Traffic Signalunmpl | fovwandced 00G. 001 $40, 000/ 00
A7 20% Misce I ump $139, . 1 139,009.00
Subtotal Section A6 - Miscellaneous/Provisional Items 289,009.00 $290,000.00
Engineering (20%) | 196,810.80 $200,000.00
Contingency (20%) | 196,810.80 $200,000.00
Total Estimated Construction Cost $1,377,675.60 $1,390,000.00




TABLE 1 - PRELI MI NARY CONSTRUCTI ON COST ESTI M,
Speedsville Rd. ﬂ
Project No. MIE
August 8, 2023
Item N . . Unijt Estimated Total A rox
16 Description | Umt‘ 00 Quantilty Cost PP
[A1 - Site Preparation & Removals
A1l1. 1 Bonding, Ilnsurance, Et c. lump sum $4%5Q0®.pQ®O0
A1l. 2 Mobilization/ Demobilization I tmp umb20$0200000.00
A1.3 Pre-condition Survey Il bmp dum $440000000
A1. 4 Site Office lump gum 1 $5,/0008.500000.pO0
A1.5 Traffic control lump sum 10$000000./00
A1.6 Construction | ayout Il ymp slum $ 4$,40, 0000.00 @ 0O
Al. 7 Remove & dispose of existing asphalth $6. 231 $14,950(00
A1.38 Remove & dispose of existing si delwalnk $11 0 $0.00
A1.9 Remove & dispose of existing curbl & gutter 0 $@. 00 $8.00
A1. 10 Remove & dispose of existing stofm sewelrs 0 m
A1. 11 Pipes & |l eads m %55%.0dJ0 $10,200.00
A1. 12 Manholes and catchbasins eadh $%12,080@.p00
A1.13 Tree removals, protection, maintain & rlelocate pas rdquirnfed$12,000.,/00| ump sur
A1. 14 Mi scel |l aneous removals ( pillars, signs| etc.) 1 $ 2 0, 10undp| 0sOu m $20
Subtotal Section A1 - Site $PIr5e5p 2r5a0t.i0c0n & R$ Mk
[A2 - Road Works
A2. 1 Excavate to subgrade m3 3420%14.30407,880.00
A2.2 Roadway Paving $0.00
A2. 2.1 Granular 'B' (450mm) 4t92%ps $73,B75. /00
A2. 2. 2 Granular 'A' (150mm) 1t045es $32,920. 00
A2. 2.3 HL8 binder asphalt for road constjruction 912 $114, C®O.NEG $1
A2. 2. 4 HL3 surface asphalt for rogdd restforation 456 84,380Nh0@s $1
A2.3 Concrete Curb & Gutter (OPSD 600.(040) 710 m 39, 0$5505.]. 0000
A2.5 Concrete sidewalk and island infifl m* $60.00 1,500 90,000 00
A2.7 Topsoil & Sod Restoration m’ $16.00 55 $880.00
A2.8 Truncated Dome Plates ach48 $ 3 0501.40,04 00 /00
Subtotal Section A2$% 49 7Ro3ad5 .Wbl ks $5(
A3. 1 Inastall Storm Sewer m 262 $350$90, 700,00
A3 .2 I nastall Storm Sewer: Manhol es 2 each $ 1 7$, 80, 0500./00. 00 0
A3. 3 I nastall Storm Sewer: Catchbasins 5 each$15, GBQ.pOD®. 00
A3 . 4 Install Watermain m 26237|5. B®8, 25000
A3. 5 Install Sanitary Sewer m262 $38H80®50./00
A3. 6 Install Sanitary Sewer: Manhol es 2 each$17,860500.00
Subtotal Section A3$333¢e®é60. Works $ 3 ¢
A6 . 1 Linepainting Allowance umpisum $25,000.00
A6. 2 Al l owance for contaminated materijal remgdiation 1 $85, 0P [HOm $85,
A6. 3 Utility Relocation |l ymp dum $ $5 6,00 0®.00 ® 0
A6 . 4 Property Acquisition ljlump 1 um $$11.00MQ . 00DAQ .0MO
A6.5 Streetlighting and Traffic Signal| Allowhance 1 $ 610y AP Os[WOM $60, 0
A6 . 6 20% Mi scell aneous l umg sumn $ 1 985,109989 .00009. 00
Subtotal Section A6 - Miscel$fa,n51o8,s0Pr.ovd si osd
Engineering (20%)| 501, 718]. 80 $5(
Contingency (20%) | 501, 718]. 80 $5
Total Estimated C $3,512,] $3,520,




TABLE 1 - PRELI MI NARY CONSTRUCTI ON COST ESTI

Speedsville Rd. Signali. ﬂMTE

Project No
August 8, 2023

|t . Rk E Un Esti malt edTot al
No | Description | Un|t| Pri | BAT | Cost ARDE ‘
\Al - Site Preparatlon & Removal s
1 [. 2YRAY3IZ Il ump s $45,00a.00 $45,000]
A1 2 a207\f7\IIu7\2y l ump sfum $20/, 00a.o00 $20,000.00
Al1.3 [t NBmO2YyRA l ump sflum $4,000100 $4,000.|00
Al.4 [{AGS lump slum $5,000100 $5,000.[(00
Al. 5 Traffic control lunp sdm $ 1$01,00 M®.0Q M 0
Al. 6 Construction | ayout | tmp Bum BA>XmM00./00
Al.7 Remove & dispose of existing asph¥lt bc ¢ 2300 bvmnXdppdnn
Al. 8 Remove & dispose of existing slideWal k PMMm 0 bndnn
Al. 9 Remove & dispose of existing curbY& gluttheyc 0 Pnc
Al.10 Remove & dispose of existing ptorm sgwers 0
Al. 11 Pipes & |l eads Pnam 255 PMnXH
Al. 12 Manhol es and catchbasins St PmMXH 9 Pmny
Al.13¢NBS NBY2glfas LINPGUSOGAZ2 f dzy L PMHZN 1 PMHZN
Al. aAaOStftlryS2dza NBY?2 f dzY LJ PHAZN 1 bHAZA
Subtotal Section Al - Site$PsBpeabEftoOon & Re
[A2 - Road Works
(] Excavate t mé& $14 13! $18, 900[ 00
A2 Roadway $0.00
A2. Granul ton $15 1,9 $29,250/ 00
A2. Granul ton $20 65 $13, 000/ 00
A2. HL8 binder aspl ton $125 36 $45, 000| 00
A2. HL3 surface as ton $185 18 $33,300/[ 00
A2 Concrete Curb & Guli m $55 37 $20,625[ 00
A2 Concrete Curb & Guli m $45 0 $0.00
A2.5 Asphalt Multi-Use Trail m* $58. 04 0 $0.00
A2.6 Concrete sidewalk and island i|nfim $60. 0( 565 $33,900[ 00
A2.7 Topsoil & Sod Restoration m’ $16. 04 45 $720.0
A2 Truncated L eat $300 2. $7,200.|/00
Subtotal Section A%201R88&. 0Wor ks $2
[A3 - Sewer Works
[ Install S m $350 26 $91,700/[ 00
A3 Install Storm St $8,5C 2 $17,000/| 00
A3 I nstall Storm S eat $3,0C 5 $15,000[ 00
A3 Install m $375 26 $98, 250[ 00
A3 I nstall Sa m $375 26 $98, 250[ 00
A3 I nstall Sanitar eat $8,5¢C 2 $17,000[ 00
Subtotal Section A3$337Sexmoelr. 0Wor ks $ 3.
\A? Mi scel |l aneous/ Provisional | tems Desi g
1 Linepainting Allowance deYLJ $25 . 001 $25, 000/
A7.2 Al l owance for contaminated materfldaYILJrerﬁeGdSl,aDtOl 0.n0 0 1 $85,000.00
A7. 3 Utility Relocation f dzy L $0.00 1 $0.00
A7. 4 Property Acquisition f dzy L $0.00 1 $0.00
A7.5 Streetlighting and Traffic SignéldzYADI |owadn0c,e00Q. 001 $40,000/[ 00
A7 20% Misce f dzY LJ Pmo g 1 $139,009.00
Subtotal Section A6 - Miscel$nn®eoucy.Pomvi sipn
Engineer.i | $196,81p.80 $2
Contingen ] $196,81p.80 $2
Tot al Esti mated Coqis,tJau7c,tf i $h, THG t




TABLE 1 - PRELI MI NARY CONSTRUCTI ON COST

Speedsvill e Rd. Rou

Project No.
August 8, 2023

Al S

t e $PLr5e5p adr5a0f.

1 $851, 0@ .

1
A6 . 2 Al lowance for contaminated
3 Utility Relocation

mp dum $50®,00 ®O.0f

A6. 4 Property Acgquisition

ump Isum $8 599 .00MQ|

Streetlighting and Traffic

1 $ 610y AP Os,

. 5
A6 . 6 20% Miscellaneous

s urm $ 1 9 85,100989, .00909) .

ESTI M/

) MTE

It e[m Description tEst|ma_|ed Total Appr ox
N o Quantifty Cost

(A1 - Site Preparation & Removals

Al. 1 Bonding, Insurance, Et c. lump sum $4%500®.pQ®O0

Al. 2 Mobilization/ Demobilization I ump unb20$200000. 00

Al. 3 Pre-condition Survey lbmp §um $4840000000

Al. 4 Site Office um 1 $5,(0006.500000.pO0

Al.5 Traffic control s uln 10$000000./00

Al. 6 Construction | ayout mp slum $ 45,40 0000.00 @ 0

Al. 7 Remove & dispose of existing 23( $14,950.[00

Al. 8 Remove & dispose of existing 0 $0.00

Al.9 Remove & dispose of existing 0 $@.00 $8.00
Al. 1|0 Remove & dispose of existing 0 m

Al. 1)1 Pipes & leads 2540 .q0 $10,200. 00

Al. 12 Manhol es and catchbasins eabh $41208%0@p00

Al1.13 Tree removals, protection, is raquirnfed$12, 000, /001 ump sur
Al. 14 Miscellaneous removals ( pillars, 1 $ 2 0, 10uOndp| 0sOu m $20

i0o0n & R$ I

\AZ - Road Works
1 Excavate to subgrade m3 3420%[14.3$0407, 880.
A2.2 Roadway Paving $0.00
A2. 2. 1 Granul ar ' B' (450mm) 4t92%ps $73,B75. 00
A2. 2. 2 Granular ' A"’ (150mm) 1t®4%ps $32,920. /00
A2. 2.3 HL8 binder asphalt for 912 $114, OO.NEG®E $1:
A2. 2. 4 HL3 surface asphalt for 456 $84,360.h0IE@S $1
A2. 3 Concrete Curb & Gutter (OPSD 600. 710 m $ 39, 0$5505.. 0000
A2.5 Concrete sidewal k and island 1,500 $90, 000,00
A2. 7 Topsoil & Sod Restoration 3 55 $880. 00
A2. 8 Truncated Dome Pl ates ach438 $ 3 0$01.40,04 00 .| 00
Section A2%49 RoRd5 Wb0 ks $5(
\AS Sewer Works
1 Inastall Storm Sewer m 262 $3508$89D, 700,00
A3.2 I nastall Storm Sewer : Manhol es 2eac $ 1 7$, 80, 0500./00. 00 0O
A3. 3 I nastall Storm Sewer : Catchbasins 5 each$15, 3BQ.pO®. 00
A3. 4 Install Watermain 268%37/5. 3®8, 250,00
A3.5 Install Sanitary Sewer m262 $3¥®80@50.(/00
A3. 6 Install Sanitary Sewer: Manhol es 2 eadch$17,860500. 00
Section A3$333ewe@0. WOr ks $ 3¢
[A6 - Miscellaneous/Provisional |tems
A6 Linepainting Allowance umplsum $25,000./00

HOm $85,

0 ® 0

.0®0
wrh $60, 0
00

A6 - Miscel B808009DBPOOVI si o$nba:
Engineering (20%)] $321,718. 80 $3:
Contingency (20%) | $321,718. 80 $3:

mated C $2,252,] $2,270,



TABLE 1 - PRELI MI NARY CONSTRUCTI ON COST ESTI
Speedsville Rd. Signalized »MTE
Project No
August 8, 2023
It ; : ; Un Esti malt edTot al
N o | Deseri ptil o | Un|t| Pri | Quan | Cost Appr ‘
Al - Site Preparation & Removals
Al. 1 2YRAY3ISE L |l ump sfum $45(,000. 00 $45,000f 00
Al.2 [a26Af AT GARY lump slum $20[, 00a. 00 $20,000] 00
Al.3 [t NBnO2yRA lump slum $4,000100 $4,000.[00
Al. 4 [{AGS l ump slum $5,000100 $5,000.[00
Al. 5 Traffic control | ump s ulm $ 1$01, 00,0000. 00). 00 O
Al. 6 Construction |ayout | mp $um $4,000./00
Al. 7 Remove & dispose of existing asphmfl $6.50 2300 $14,950[ 00
Al. 8 Remove & dispose of existing s dewal k $11.0¢( 0 $0.00
Al. 9 Remove & dispose of existing curb & gltter 0 $0mo0 O $8.00
Al. 10 Remove & dispose of existing storm selwers 0 m
Al. 11 Pipes & | eads m 2$580./00$10, 200 00
Al. 12 Manholes and catchbasins eax h $$110, , 280000.[ 0000
A1.13¢NBES NBY2@lIfaz LINRPGSOGAZ2 lump sfum $12(,00a.00 $12,000] 00
Al aAaOSttlryS2dza NBY: | ump $20,0 1 $20,000/f 00
Subtotal Section Al - Site$P66pa6HtOON & Bert
A2 - Road Works
A2 Excavate t mée $14 24 ¢ $34,860) 00
A2 Roadway $0.00
A2 Granul ton $15 3,5 $53, 700f 00
A2 Granul ton $20 1,1 $23,900f 00
A2 HL8 binder aspl ton $125 66 $83, 125[ 00
A2 HL3 surface as ton $185 33 $61, 975) 00
A2 Concrete Curb & Gul m $55 48 $26, 400) 00
A2.5 Concrete sidewal k and island infilmz $60.0¢( 720 $43,200) 00
A2.7 Topsoil & Sod Restoration m’ $16.0( 72 $1,152./00
A2 Truncated LC eal $300 3. $9,600.[(00
Subtotal Section A%337R@ad.\Wor ks $3:
A3 - Sewer Works
A3. 1 Inastall Storm Sewer m 300 $3®A0BQO000. 00
A3. 2 Inastall Storm Sewer : Manhol es 3 eaqh $25,%58%0500. 00
A3. 3 Inastall Storm Sewer: Catchbas|ns 7 eac$h21, 00903 0W00. 00
A3. 4 Install Wat er main | 300$3|75$DD2,500.00
A3.5 Install Sanitary Sewer m3 0 0 $BIT B2 0900 . 00
A3 Install Sanitar eail $8,50 3 $25,500f 00
Subtotal Section A33405ewel. OMr ks $ 4 (
A7 - Miscell aneous/ Provisional Items - Design
A7 .1 Linepainting Allowance f dzY LJ $25,00Q.001 $25,000[ 00
A7.2 All owance for contaminated matprfidZYLIr g me852a009gn001 $85,000[ 00
A7.3 Utility Relocation f dzy LJ $60,00Q.001 $60, 000} 00
A7. 4 Property Acquisition f dzY LJ $0.00 1 $0.00
A7.5 Streetlighting and Traffic SighafldZAL)l qwRhmnaoa X 1 $200,000.00
A7 20% Misce f dzy LJ PmT X 1 $179,17%.40
Subtot al Section A6 - Miscel3mnaneousy PA®Vi siPh!
Engineeri $289,00¢.88 $2 ¢
Contingen $289,00¢.88 $2 ¢
Total Estimated Co%nzs,tr2u3k,[idn, CIGt




TABLE 1 - PRELI MI NARY CONSTRUCTI ON COST ESTI M,
Speedsvill e Rd. Rounda ﬂ
Project No. MIE
August 8, 2023
It e[m Description | Unit‘ UnitEstimgIed Total Appr ox
N o Pri Quantifty Cost
A1 - site Preparation & Removals
Al. 1 Bonding, Insurance, Et c. lunmp sujm $4%5000po®O0
Al. 2 Mobilization/ Demobilization I ump umb20$200000. 00
Al. 3 Pre-condition Survey Il bmp &dum $840000000
Al. 4 Site Office lump qum 1 $5,/0005.50000.pO0
Al.5 Traffic control lump suln 10$000000. |00
Al. 6 Construction |layout lymp slum $ 45,40 0000.00 @ 0
Al. 7 Remove & dispose of existing asphaltm2 $6. 23¢( $14,950.[00
Al. 38 Remove & dispose of existing sidelwaln® $11 0 $0.00
Al. 9 Remove & dispose of existing curbl & gutgfer 0 $@. 00 $8.00
Al. 1/0 Remove & dispose of existing stofm sewelrs 0 m
Al. 11 Pipes & leads m 2%®0H.J0 $10,200. 00
Al. 1(2 Manhol es and catchbasins eadh $41208%0@pOO
Al.1|3 Tree removals, protection, maintain & rlelocate as raquinned$12,000/001l ump sul
Al. 14 Miscellaneous removals ( pillars, signs|] etc.) 1 $ 2 0, 10uOnp| 0sOu m $20
Subtotal Section Al - Site $PLr5eé5p a9r5a0f.i000n & RE I
[A2 - Road Works
A2.1 Excavate to subgrade m3 4410%$[14.9601, 740,00
A2.2 Roadway Paving $0.00
A2. 2.1 Granular ' B' (450mm) 6Lt2HME $95,259. /00
A2. 2. 2 Granular ' A"’ (150mm) 2tbhmp $42,820. /00
A2.2|.3 HL8 binder asphalt for road constjruction 1,180 $147, 300O.NEG $1
A2.2|. 4 HL3 surface asphalt for rogd restjoration 590 $ 109, 1t500Nn. n0e0s $1
A2.3 Concrete Curb & Gutter (OPSD 600.(040) 885 m $ 4 8, 6$7555.|. 0000
A2.5 concrete sidewalk and island infill m $60. 00 2,340 $140,400.00
A2.7 Topsoil & Sod Restoration m’ $16. 00 72 $1,152.p0
A2.8 Truncated Dome Pl ates ach64 5 3 0801.90,02 00 .| 0 0
Subtotal Section A2%$66 Roaad7 . Wha ks $6
A3 - Sewer Works
A3. 1 Inastall Storm Sewer m 300 $350%1005, 000[. 00
A3. 2 I nastall Storm Sewer: Manhol es 3eac $ 2 5%, 85, 0500./00. 00 0
A3. 3 I nastall Storm Sewer: Catchbasins 7 each$21, 38BQ.pO®. 00
A3. 4 Install Watermain 308637/5.86012,500.00
A3.5 Install Sanitary Sewer m300 $385100500. 00
A3. 6 Install Sanitary Sewer: Manhol es 3 edch$25,35680500. 00
Subtotal Section A3$40383ew@600f. WOr ks $4
[A6 - Miscellaneous/Provisional Items - Design
A6. 1 Linepainting Allowance umplsum $25,000./00
A6. 2 Al l owance for contaminated materijal remgdiation 1 $85l, 0AP [HOm $85,
A6. 3 Utility Relocation |l ymp dum $ 50®,000®.00 ® 0
A6 . 4 Property Acquisition lflump 1sum $8590 ,00®MQ[.0®O
A6. 5 Streetlighting and Traffic Signall Allowhnce 1 $ 610u M@ Os[WO@ $60, 0
A6. 6 20% Miscell aneous | umg sun $ P 4 43,264643, .64608/. 4 0
Subtotal Section A6 - Miscel b86d4068BPHOVI si o$nea
Engineering (20%) ] $377,509 08 $3
Contingency (20%) | $377,59 08 $3
Tot al Estimated C $2,643, $2,640,




Appendix C

Capital Analysis Output




River Mill Phases 3c and 6, Cambridge ON | TIS | 220490 | February 2023

This report is protected by Canadian and International copyright laws. Reproduction and/or distribution of this report without the written
permission of Paradigm Transportation Solutions Limited is prohibited. © 2022 Paradigm Transportation Solutions Limited

TABLE 5.2B: IMPROVED 2030 TOTAL OPERATIONS (PM PEAK HOUR)

o Direction/Movement/Approach
'% Eastbound Westbound Northbound Southbound
o —
1] Intersection control MOE < S < S £ S < S S
2 Type | 8|8l |S|le|3|E|8|e|8|2|g]|c¢
S Sle|2la|s|e|2|a|s8|e|2|a|l8|e|8|&5]|éb
c s |l x| g c|lx | g c |l x| g s |lx | g
< (= < = < [ < ~ <
LOS| B C C © C B B © F C C D C C C © ©
Delay| 18 | 27 | 28 | 27 | 29 | 16 | 14 | 20 | 84 | 21 | 27 | 44 | 22 | 25 | 26 | 25 | 29
Speedsville Road & TCS V/IC 10.17|0.75 | 0.67 0.79(0.39|0.10 0.98(0.25|0.66 0.14{0.36|0.37
Maple Grove Road Q 4 41 32 26 19 4 31 11 | 30 4 14 15
Stor. | 50 - 45 125 | - 30 105 | - 70 80 - -
Avail.| 46 - 13 99 - 26 74 - 40 76 - -
LOS| F F F B A A A A A
Delay| 898 60 | 166 13| 0 4 0 0 0
Speedsville Road & TWSC VIC |2.17 0.91 0.44 (0.00 0.00 | 0.00
Royal Oak Road Q 47 70 17| 0 0 0
Stor. | - - 80
Avail.| - - 63 - - -
LOS A A A B A A C ©
Delay 0 0 0 13| 0 2 15 | 15
Compass Trail & Maple TWSC V/C 0.00 | 0.00 0.24]0.00 0.26
Grove Road Q 0 0 7 0 8
Stor. - - 45 - -
Avail. - - 38 - -
LOS| F B > F F C > F A A A A A A A A
M Speedsville Road & Delay| 216 | 15 > 98 | 412 | 15 > |249] 10 | O 0 0 10| O 0 1
> VIC 10.95(0.18| > 1.48)0.14( > 0.02 | 0.00| 0.00 0.09 | 0.00| 0.00
% Heroux Devtek TWSC 0 33 5 S 56 4 S 1 0 o 5 0 0
~ Drive/Street A
© Stor. | 70 - > - - > 25 - - 40 - -
o Avail.| 37 - > - - > 24 - - 38 - —
LOS F C F A A A B A A
Delay 1372 19 | 808 0 0 0 13| 0 4
Speedsville Road & TWSC VIC 3.74 0.38 0.00| 0.00 0.35 | 0.00
Equestrian Way Q 183 14 0 0 11 0
Stor. - - - 20 20 -
Avail. - - - 20 9 -
LOS F > F A A A B A A
Speedsville Road & TWSC Delay 53 > 53 0 0 0 10 0 1
Street B VIC 0.59 > 0.00| 0.00 0.13(0.00
Q 24 > 0 0 3 0
LOS F > F A A A B A A
Delay 308 > | 308 0 0 0 10| O 0
Speedsville Road & TWSC V/C 1.47 > 0.00 | 0.00 0.02 | 0.00
Industrial Access Q 100 > 0 0 1 0
Stor. - > 40
Avail. - > - - 39 -
LOS E > E A A A B A A
Speedsville Road & TwWsc Delay 43 > 43 0 0 0 11 0 0
Truck Driveway V/C 0.22 > 0.00|0.00 0.00 | 0.00
Q 6 > 0 0 0 0
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) TWSC - Two-Way Stop Control
LOS - Level of Service Stor. - Existing Storage (m) </> - Shared with through movement
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m)
V/C - Volume to Capacity Ratio TCS - Traffic Control Signal
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Speed: Royal Speed: N/

PM Peak - Model Results (gBinter EBpt = INBO %) WB
Average Delay (s) 4 ¢ 10 134
Level of Service (LOS) E B F
Queue Length (m) 8 2 <1ll4 398
V/ C Ratio 0.914 0.56 1./06
Overall Delay (s) 63.23
Overall LOS F

PM Peak - Model Results (8$BinterEBpt = 8B%) WB
Average Delay (s) 6 f 11 219
Level of Service (LOS) F B F
Queue Length (m) 119 <14 515
V/ C Ratio 0.98 0.58 1.[12
Overall Delay (s) 98. 65
Overall LOS F

PM Peak - Design Check (ySBntercEBt = 90%H) WB
Average Delay (s) 9 { 13 360
Level of Service (LOS) F B F
Queue Length (m) 185 <14 861
V/ C Ratio 1.01 0.61 1.[18
Overall Delay (s) 156. 17
Overall LOS F
b2GSay
nm+lfdSa akKz2gsy | NB (GKS YIEAYdzy Ol fdzSa 20SNI L&t 2F (GKS
n58trea FNB GKS YIFEAYdzy @Ftdz2S 2F F@SNFr3IS RStle& 208N
mvdz$SdzS tSyikKa INBE ¢gppiliK LISNOSyGAtS @lrtdsSa FyR INB ol a

\\mte85.1ocal\ mte\ DWG\ P\ 45244\ 200\ ARCADY\ Excel \45244-100 ROUNDABOU
SPEEDSVI LLE&ROYAL OAK 8/18/2023
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Speed: N/ Speed: Edques
PM Peak - Model Results (gBinter EBpt = INBO %) WB
Average Delay (s) 11 - 11
Level of Service (LOS) C - B
Queue Length (m) 27 - 1(8
V/ C Rati o 0.79 - 0. 71
Overall Delay (s) 11.07
Overall LOS B
PM Peak - Model Results (8$BinterEBpt = 8B%) WB
Average Delay (s) 2 - 13
Level of Service (LOS) C - B
Queue Length (m) 34 - 2|1
V/ C Rati o 0. 83 - 0.75%
Overall Delay (s) 13.55
Overall LOS B
PM Peak - Design Check
Average Delay (s) 2 8 16
Level of Service (LOS) D - C
Queue Length (m) 47 - 217
V/ C Rati o 0. 88 - 0.79
Overall Delay (s) 17.61
Overall LOS C
b2GSay
nm+lfdSa akKz2gsy | NB (GKS YIEAYdzy Ol fdzSa 20SNI L&t 2F (GKS
n58trea FNB GKS YFEAYdzy @Ftdz2S 2F F @SNr3IS RStle& 20SNJI |
mvdz$SdzS tSyikKa INBE ¢ppiK LISNOSyGaAtS @rtdsSa FyR INB ol as
\\mte85.1ocal\ mte\ DWG\ P\ 45244\ 200\ ARCADY\ Excel \45244-100 ROUNDABOUT
SPEEDSVI LLE&EQUESTRI AN 8/18/2023
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Speed: N/ Speed: Stre
PM Peak - Model Results (gBinter EBpt = INBO %) WB
Average Delay (s) 1 - 9
Level of Service (LOS) B - A
Queue Length (m) 18 - 1(5
V/ C Rati o 0.71 - 0.68
Overall Delay (s) 8. 23
Overall LOS A
PM Peak - Model Results (8$BinterEBpt = 8B%) WB
Average Delay (s) 12 - 11
Level of Service (LOS) B - B
Queue Length (m) 21 - 1(8
V/ C Ratio 0.75 - 0.72
Overall Delay (s) 9. 63
Overall LOS A
PM Peak - Design Check (ySBntercEBt = 90%H) WB
Average Delay (s) 11 - 13
Level of Service (LOS) C - B
Queue Length (m) 27 - 212
V/ C Ratio 0.79 - 0.76
Overall Delay (s) 11.65
Overall LOS B
b2GSay
nm+lfdSa akKz2gsy | NB (GKS YIEAYdzy Ol fdzSa 20SNI L&t 2F (GKS
n58trea FNB GKS YFEAYdzy @Ftdz2S 2F F @SNr3IS RStle& 20SNJI |
mvdz$SdzS tSyikKa INBE ¢ppiK LISNOSyGaAtS @rtdsSa FyR INB ol as
\\mte85.1ocal\ mte\ DWG\ P\ 45244\ 200\ ARCADY\ Excel \45244-100 ROUNDABOUT
SPEEDSVILLE&STREET B 8/18/2023
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Speed: Her ¢ Speed: Her ¢

PM Peak - Model Results (gBinter EBpt = INBO %) WB

Average Delay (s) 1 b 11

Level of Service (LOS) A A B

Queue Length (m) 16 <1ll4 | 8

V/ C Ratio 0.69 0.15 0.172

Overall Delay (s) 7. 88

Overall LOS A

PM Peak - Model Results (8$BinterEBpt = 8B%) WB

Average Delay (s) 11 b 13

Level of Service (LOS) B A B

Queue Length (m) 19 <1ll4 22

V/ C Ratio 0.73 0.16 0.175

Overall Delay (s) 9.009

Overall LOS A

PM Peak - Design Check (ySBntercEBt = 90%H) WB

Average Delay (s) 14 b 16

Level of Service (LOS) B A C

Queue Length (m) 2 4 <1ll4 27

V/ C Ratio 0.77 0.17 0.180

Overall Delay (s) 10. 84

Overall LOS B

b2GSay

nm+lfdSa akKz2gsy | NB (GKS YIEAYdzy Ol fdzSa 20SNI L&t 2F (GKS

n58trea FNB GKS YIFEAYdzy @Ftdz2S 2F F@SNFr3IS RStle& 208N

mvdz$SdzS tSyikKa INBE ¢gppiliK LISNOSyGAtS @lrtdsSa FyR INB ol a
\\mte85.1ocal\ mte\ DWG\ P\ 45244\ 200\ ARCADY\ Excel \45244-100 ROUNDABOU
SPEEDSVI LLE&HEROUX 8/18/2023
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