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To: Caitlyn Prévost 


From: Kalle Hakala 


Date:  3 February 2020 


Re: Cycling Safety Review of High-volume Intersections – Traffic Signal Review 


 


Review of Protected Right Turn Traffic Signals 


PROBLEM STATEMENT 


At large suburban protected intersections, there is a strong desire to see fully protected right turns due to: 


• the operating speed of the roadways (typically 60km/h+ in suburban environments) 
• the typically very large effective turning radius required (15m radius can result in high turning speeds) 
• the high volume of right turning vehicles (NACTO recommends that fully protected right-turn movements 


be implemented at intersections with cycle track crossings when the conflicting right turn volume exceeds 
150 vehicles during peak hours, which is typically exceeded at for most suburban intersections) 


• the relative space-efficiency of a protected intersection corner compared to a smart channel that 
accommodates separated walking and cycling movements 


This presents a new challenge to accommodate the required number of signals for all desired movements. This 
includes primary and secondary heads for left, thru, right, and bicycle movements, 8 signal heads total. 


 


DESIGN GUIDANCE REVIEW 


The constraints imposed from Book 12: 


• primary signal head must be within cone of vision for the associated lane, extending 30 deg horizontally 
and 15 deg vertically (p84) 


• for roadways with posted speeds less than 80km/h, secondary heads can be mounted at a height of 2.75m 
as long as it is not mounted over a lane (p87) 


• primary signal head should be located between 12 and 55m longitudinally from the stop bar (p90) 
• primary and secondary heads should be separated by min 5m, desirable max 15m, absolute max 22m (p92) 
• 2.4m min between secondary thru signal head and a primary protected left signal head (p109) 


The guidance from OTM Book 12A (p19): 


• Does not specify minimum spacing between motor vehicle signal heads and bicycle signal heads, but 
states that "wherever possible, the bicycle signal head should be positioned lower and out of the typical 
line of sight of the motor vehicle driver while being placed in the line of sight of the cyclists" (p18) 
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• provides additional guidance for differentiating bicycle signals from motor vehicle signals including 
different signal head housing and using no backboard (p18) 


• If a nearside auxiliary head is deployed, it may be smaller than 200 mm and could be mounted at a height 
less than 2.5 m, as determined by the road authority (p19) 


• The City of Toronto's draft On-street Bikeway Design Guidelines recommend a pilot to test the efficacy of 
nearside bicycle signals at a height less than 2.5m 


 


PEER CITY EXAMPLES 


This challenge to separate all turning movements is a result of a continued push to improve the safety of cycling 
facilities across North America. It is an emerging design need and is expected to become more prominent in the 
near future. For example, the City of Toronto's Draft On-Street Bikeway Design Guidelines (expected publication 
2020) requires consideration of fully protected right and left turn phasing based on the volume of turning vehicles, 
including heavy vehicles and buses. 


The City of Vancouver has been an early leader in the implementation of large protected intersections. At the 
recently-constructed protected intersection of Cornwall and Burrard, a fully-protected right turn was implemented 
where vehicles cross a bidirectional cycle track crossing (image below). This was accomplished by placing the 
secondary right turn and bicycle signal heads on the nearside of the intersection. 


 
Figure 1 - Nearside right turn signal installed at Cornwall and Burrard in Vancouver 
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LIMITATIONS 


One potential limitation is the provision of signals at very large intersections, with cross sections of 9 lanes or more 
(three thru lanes each direction, two left-turn lanes, one right-turn lane). In these cases, it is unlikely that the 
recommended maximum longitudinal distance of the primary signal head from the approaching vehicle stop bar of 
55 m can be met. In this case, other crossing treatment should be considered such as grade separations or smart 
channels, which accommodate a primary signal pole in a closer location longitudinally. 


Another challenge is the implementation of a nearside signal head that is smaller than 200 mm and mounted 
below 2.5 metres. From a user-perspective, this is a highly effective method to provide signalization to cyclists 
without confusing motorists; however, a lower voltage is required when a signal is installed at a height lower than 
2.5 metres. This is a challenge of the technical nature and should be investigated further due to the high potential 
value of this method, particularly at large intersections. 


CONCLUSION 


Based on this preliminary assessment, there is evidence from other Canadian jurisdictions that this signalization 
method is both desired and possible in the context of providing safe and separated cycling infrastructure. The 
current Book 12 and Book 12A framework should permit the installation of this treatment. User compliance can be 
improved by implementing one bicycle signal head on the near side of the intersection with a lens of 200 mm or 
smaller and at a height lower than 2.5m, and lowering the far-side bicycle signal head to the minimum 2.5m to 
provide vertical separation from the right-turn heads. 


At the Ottawa example intersection of March and Herzberg (image below), it appears that the bicycle signals were 
installed at roughly the same height as the right-turn heads. With the proposed protected intersection designs, 
bicycle signal heads would not be in a position where they would have to clear vehicles beneath them, making the 
lower mounting height desirable.  


Figure 2 - Protected right turn installation at March and Herzberg in Ottawa 
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		(1) Alta Vista @ Industrial

		(2) Bank @ Fifth

		(5) Somerset @ Bayswater

		(6) Bayview @ Scott

		(7) Laurier @ Cumberland

		(8) Cummings @ Oglivie

		(9) Donald @ Vanier Parkway

		(10) Gladstone @ Bank

		(11) Gladstone @ Booth

		(12) Gladstone @ Preston

		(13) Hazeldean @ Eagleson

		(13) Hazeldean @ Eagleson_SC

		(14) Hazeldean @ Terry Fox

		(14) Hazeldean @ Terry Fox_SC

		(15) Hunt Club @ Merivale

		(15) Hunt Club @ Merivale_SC

		(16) Hunt Club @ POW

		(17) Island Park @ Richmond

		(18) King Edward @ Sussex_Updated

		(19) King Edward @ St Patrick

		(20) Laurier @ King Edward

		(22) Moodie @ Robertson

		(22) Moodie @ Robertson_SC

		(23) Nelson @ Rideau

		(24) Preston @ POW

		(25) Preston @ Somerset_large

		(26) POW @ Fisher_large

		(27) POW @ Meadowlands

		(28) Smyth @ Riverside Hospital

		(29) Somerset @ Bronson

		(30) Somerset @ Kent

		(31) St Laurent @ Oglivie

		(31) St Laurent @ Oglivie_SC

		(34) Riverside @ Industrial

		(34) Riverside @ Industrial_SC






 


  
 


 
 


 


    


   


   


   


  


 


 
                


           
             


            
         


             
            


             
 


  
  


        


        


      


        


 


       


      


       


    


 


  


 Memorandum 45 Spencer Street, Unit 101 
Ottawa, ON K1Y 2P5 
(613) 319-0336 
www.altaplanning.com 


Date: October 23, 2019 


To: Caitlyn Prévost, City of Ottawa 


From: Matt Pinder, Alta Planning + Design 


Cc: Kalle Hakala, Alta Planning + Design 


Re: Cycling Safety Review of High-Volume Intersections: Countermeasure Menu 


Introduction 
This memo contains a summary of the countermeasures to be considered for the Ottawa Cycling Safety Review of 
High-Volume Intersections project, to improve the safety and operations of the study intersections from a cycling 
perspective. This memo is intended to meet the requirements of Task 2-1: Countermeasure Menu (General). 


Countermeasures are split into short-term, intended to be low-cost and easy to implement, and long-term, which are 
to be considered when improvement opportunities arise through reconstruction. Short-term countermeasures are 
numbered, to support with Task 2-2: Countermeasure Menu (per intersection), where the numerical identifiers will be 
used to indicate which interim countermeasures are recommended for consideration at each intersection. Long-term 
countermeasures will be considered during the development of conceptual designs for each intersection as part of Task 
3. 


Documents Used to Source Countermeasures 
City of Ottawa Design Guidance: 


• City of Ottawa Traffic Calming Design Guidelines (2019) 


• DRAFT City of Ottawa Pedestrian and Cycling Design Toolkit (2019) 


• City of Ottawa Mini-Roundabout Guidelines (2017) 


• DRAFT Roundabouts for Complete Streets Design Guide (2018) 


Other Guidance: 


• NACTO Don’t Give Up at the Intersection (2019) 


• NACTO Designing for All Ages & Abilities (2017) 


• DRAFT OTM Book 18 Update (2019) 


• NACTO Urban Bikeway Design Guide (2012) 
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Short-term Countermeasures 
The following list of countermeasures can generally be implemented at a low cost and within a short timeline. They are 
often temporary measures and must either be maintained or replaced over time, or upgraded to a permanent (ultimate) 
configuration. 


Table 1 – Short-term countermeasures and examples 


Countermeasure Example 


1 


Green conflict zone treatment 


Image sources: Alta (Ottawa, ON) 


2 


Bike box 


Image source: DRAFT City of Ottawa Pedestrian and Cycling 
Design Toolkit (2019) 


3 


Two-stage left turn box 


Image source: DRAFT OTM Book 18 Update 
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4 


Advanced bicycle stop bar 


Image source: Alta (Ottawa, ON) 


5 


Floating bicycle lane 


Image source: DRAFT OTM Book 18 Update 


6 


Shared bicycle lane / turn lane (mixing zone) 


Image source: Alta (Toronto, ON) 


7 


Strategically placed sharrows or “super sharrows” 


Image source: Alta (Ottawa, ON) 
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8 


On-road messaging 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 


9 


Regulatory or warning signage (examples include): 


• Turning Vehicles Yield to Bicycles (TAC 
RB-37) 


• Shared Lane Single File (OTM Wc-24) 


• Bicycle Crossing Ahead (OTM Wc-14) 


Image sources: Ontario Traffic Manual 


10 


Speed display devices 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 
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11 


Parking setbacks 


Image source: Denver Moves Design Guideline (2015) 


12 Education (to target a specific behavioural issue) 


13 Enforcement (to target a specific behavioural issue) 


14 


Vertical centerline treatments 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 


15 


Speed cushions and speed humps 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 
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16 


17 


18 


19 


Visual lane narrowing 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 


Corner radii reductions and curb extensions (using 
temporary materials such as paint and/or flex 
posts) 


Image source: Alta (Portland, OR) 


Protected bike lanes on approach to intersection 
(using temporary physical measures such as flex 
posts or concrete curbs) 


Image source: Alta (Ottawa, ON) 


Corner wedge & speed bump 


Image source: NACTO Don’t Give Up at the Intersection (2019) 
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20 


Centreline hardening (using flex posts or curbs) 


Image source: NACTO Don’t Give Up at the Intersection (2019) 


21 


Setback crossing or protected intersection (using 
temporary materials) 


Image source: Alta (Oakland, CA) 


22 


Vehicular directional restrictions (fully or by time-
of-day) 


Image source: Alta (Ottawa, ON) 
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23 


Right-turn-on-red restriction (fully or by time-of-
day) 


Image source: Ontario Traffic Manual 


24 


Traffic diversion and intersection channelizations 
(using temporary materials) 


Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 


25 


Leading pedestrian / bicycle interval 


Image source: Alta (Ottawa, ON) 
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26 


Signal phasing and timing adjustments 


Image source: Alta (Ottawa, ON) 


27 


Floating transit island (using temporary materials) 


Image source: People for Bikes 
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Long-term Countermeasures 
The following list of countermeasures will be considered as options when completing conceptual designs for each 
intersection. 


• Overall intersection control 
o Full signalization 
o All-way stop-control 
o Minor leg stop-control 
o Pedestrian crossover (PXO) 
o Intersection pedestrian signal or midblock pedestrian signal (with bicycle signal) 
o Vehicle priority roundabout 
o Bicycle and pedestrian priority roundabout 
o Mini-roundabout 
o Neighbourhood traffic circle 
o Grade separated crossing 


• Signal measures 
o Protected left/right turns 
o Advanced detection 
o Bicycle-friendly signal coordination 
o Bicycle-pedestrian scramble 
o Two-stage crossings 


• Configuration 
o Vehicle lane reductions / reconfigurations 
o Crossride at one or multiple legs 
o Alternate routing for bicycles 


• Horizontal / vertical alignment 
o Setback crossings / protected intersection 
o Relocate floating bicycle lane as setback cycle track crossing 
o Corner radii reductions 
o Truck aprons 
o Curb extensions 
o Centre medians 
o Traffic diversion and channelization 
o Remove right-turn channels or convert to Smart Channels 
o Raised crossings 
o Raised intersection 
o Transit boarding islands / bulb-outs 


• Other 
o Streetscaping (to add visual friction and slow travel speeds) 
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APPENDIX D ‐ DESIGN CRITERIA 
Cycling Safety Review of High‐Volume Intersections 


Turning Radii (from Ottawa Traffic Calming Design Guidelines, 2019) 
Intersection Min. Effective Radius 
Local‐Local 5.0m 
Local‐Collector 5.0m 
Local‐Maj Collector/Arterial 9.0m 
Collector‐Collector/Maj Collector/Arterial 12.0m 
Arterial‐Arterial 15.0m 


Lane Widths 
Type Lane Widths Source 
Arterial 3.5m curb lane, 3.25m inside lane (3.5m inside lane if adjacent to me Ottawa Arterial Road Cross Sections (2017) 
Collector 3.5m curb lane, 3.25m inside lane, 3.0‐3.25m turning lane Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 
Minimum pavement width, curb‐to‐curb 8.0m with no parking, 9.4 with on‐street parking Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 
Parking 2.2‐2.6m Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 
Sidewalk 2.0m desired, 1.8m min Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 
Tactile Delineation Strip Width 0.2m (when separating cycle track and sidewalk) Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 
Cycle Track 2.0m desired, 1.5m min Ottawa Designing Neighbourhood Collector Streets Guidelines (2019) 


Cycle Track buffer (from back of curb) 
0.3m absolute min (excl. curb face) at pinchpoints, 1.0m desired for 
50km/h or less, 1.5m+ desired for 60km/h or more Draft OTM Book 18 Update 


Other (from Ottawa Traffic Calming Design Guidelines, 2019) 
Minimum curb‐to‐curb width at pinch point, two‐way street 7.0m 
Minimum curb‐to‐curb width at pinch point, one‐way street 4.0m 
Assumed maximum length of a "pinch point" 20.0m 
Vertical deflection not preferred on emergency response routes and routes with frequent transit but can be considered with justification 


Protected Intersection Plan, Draft Concept for Discussion, Apr 2018 AND Collector Guidelines, 2019) 
Crossride setback 5m desired, 3.7‐6.0m allowable 
Pedestrian refuge depth 2.7m minimum, 3.0m target 
Crosswalk width 3.0m 
Crossride width Match incoming cycle track width 
Crosswalk/crossride gap 1.0m desired, from edge of crossride to edge of crosswalk 
Stop bar / crosswalk gap 1.0m typ. Set further back when bicycle stop bar is forward offset 
Cycle track right turn radii 5m preferred, 3m min in constrained situations* 
Cycle track transition tapers 1:7 taper when unconstrained, 10m reverse curbs when constrained, R3 reverse curbs when highly constrained
Corner CT diagonal dimension 3m target for unidirectional, 4m target for bidirectiona 
Bi‐directional facility crossing Requires fully protected left turn 
Two‐stage bike turn box 2.0 m wide by 3.5 m long, offset from crosswalk by 0.2m 
Sharks teeth / Yield bars See detail on right, offset from crosswalk by 0.5m 
Smart channels ‐ vehicle merge angle 70 deg desired, 50‐70 deg allowable 
Smart channels ‐ channel throat width 6.0m, with 2.0m apron 
Smart channels ‐ min channel island width 10.0m to accommodate crossrides and crosswalks 







                   
     


                     
                     
                 


         
               


               


rom Alta experience, based on maximum capacity, highly sensitive to context)** 
Permissive right turn 0‐150 vph 
Single fully protected right turn 100‐300 vph (during at least one peak period) 
Double protected right turn or smart channe 300+ vph/lane (during both peak periods) 
Capacity of a single through lane 400‐600 vph depending on context 


*Consistent with draft Book 18 update 
**Modelling required to verify performance on a case‐by‐case basis. 


Yield bars for CYCLE TRACKS Yield bars for VEHICLE LANES 
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Cycling Safety Review of 
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Cycling Safety Review of High-Volume Intersections 


Introduction 
The Cycling Safety Review of High-Volume Intersections project is a study 
reviewing 34 intersections that were identified by the City of Ottawa as 
having the highest risk of potential vehicle/cyclist conflict. The project 
provides both interim countermeasure recommendations and an ultimate 
concept design that prioritizes cyclist safety, but also considers pedestrian, 
transit, and motor vehicle safety. 


The City selected the intersections based on their characteristics, collision 
history, or consultation with the community. The characteristics considered 
were cycling volumes, vehicle volumes, speed limit, and road classification. 
The collision threshold for inclusion in the project was 4 or more collisions 
in 5 years or 3 or more collisions in 5 years that had the same trend. 


The workflow towards developing the concept designs for the project is 
outlined below. Communication between the consultant team and the City 
project manager occurred throughout the process, but with particular 
attention during the review of deliverables. There was also some 
consultation with other groups in the City’s Transportation Services 
Department. 


Existing Conditions 


Data was provided by the City for each intersection that included GIS layer 
files, traffic counts (either a full study or a 12-hour Miovision count), 
collision detail reports for the last 10-years, and any further information or 
other considerations, such as other City projects related to the intersection. 
The traffic volume data is detailed in Appendix A. 


The data was used to complete existing condition reports for each of the 
34 intersections. The reports also provide relevant information relating to 
each intersection for emergency, transit, and truck service, as well as 
classifications in the City’s Transportation Master Plan and Cycling Plan. 


Site visits were also completed at this stage to observe signal cycles, users, 
and to identify any other considerations that should be noted in the report. 


The existing condition reports were submitted to the City for review and 
any requested changes were completed. 


Countermeasures Menu 


To assist in the development of designs and interventions, a menu of 
countermeasures was established, which differentiates between interim 
and ultimate measures. Interim measures are those which can be done at 
low-cost and/or involving temporary materials, generally not requiring 
roadway reconstruction (ex. speed humps, signage, pavement markings). 
Ultimate measures are to be considered when improvement opportunities 
arise through reconstruction (ex. signalization, protected intersection). The 
full countermeasures menu is detailed in Appendix B. 


Potential Issues Identified 


A list of potential issues was developed for each of the intersections before 
commencing the intersection countermeasure and design process. This list 
provides a succinct summary of the potential major issues at the 
intersection that impact the safety and comfort of cyclists using the 
intersection. They were developed by reviewing the existing conditions, 
which included the collision history. 


Short-term Countermeasures 


Based on the potential issues identified, short-term countermeasures were 
recommended for each intersection from the established countermeasures 
menu and illustrated on the basemaps of each intersection. The 
countermeasures are intended to be interim measures, focusing on paint, 
signage, and temporary physical elements, such as flexible delineator 
posts. The short-term countermeasure drawings for each intersection are 
included in a separate document. 
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Concept Designs 


Concept designs for 29 intersections were developed to show a high-level 
ultimate design for each intersection. Five intersections were not carried 
forward to the concept design stage as those intersections will be 
addressed through other studies or have unique characteristics. The 
ultimate concept designs allow for consideration of full reconstruction of 
each intersection, including modifying curbs, lanes, signals, and drainage. 
The concept designs were created based on design criteria, which were 
developed based on published guidance from the City of Ottawa and other 
design guidelines. Each concept design drawing is accompanied by a 
written commentary on the design and a Class D cost estimate. 


The most prevalent design features considered include: 


• Protected corner – This is the most desired treatment as it 
provides in-boulevard queueing space for cyclists with forward 
stop bars and setback crossings, and allows cyclists to make right 
turns at any time. Pedestrians cross the cycle tracks (with cyclists 
yielding to pedestrians) and wait in a refuge area before crossing 
the roadway. Where the conflicting motor vehicle right turning 
volume is high, fully protected right turn movements are 
proposed to eliminate potential conflicts with cyclists and 
pedestrians 


• Smart channel – This is proposed where either high vehicle right 
turning volumes or an acute intersection corner skew make a 
protected corner less desirable. Pedestrians and cyclists cross the 
channel in a yield-controlled, raised crossing and queue on the 
channel island. Smart channels also have lower signal 
infrastructure requirements and lead to shorter single-leg 
pedestrian and cyclist crossing distances compared to protected 
corners, although they generally consume more space overall. This 
design of smart channel is a new type of design for the City of 
Ottawa and further review will be required to ensure it is feasible 
within the City’s design requirements and policies. 


• Adjacent crossing – This is proposed where physical space 
constraints render a protected corner infeasible. Cyclists queue 
behind the crosswalk and motor vehicle stop bars are set back 2 m 


behind bicycle stop bars to provide higher visibility. Two-stage 
turning boxes are provided to facilitate cyclist left-turning 
movements, and truck aprons are proposed to reduce passenger 
vehicle turning speeds. Leading bicycle and pedestrian intervals 
are generally proposed as well to further improve visibility 


Design Objectives, Assumptions, and Methodology 


The primary objective of each intersection design is cyclist and pedestrian 
safety and comfort. Minimizing disruptions to motor vehicle and transit 
capacity and delay was considered a secondary objective. 


During the project a variety of assumptions were made in coordination 
with City staff. These assumptions include: 


• Direction on the type of cycling facility to be considered in each 
ultimate design was provided by Transportation Planning, and 
generally includes cycle tracks on all arterial and collector 
roadways 


• Ultimate cycling facilities were added to streets generally by 
widening intersections while retaining the existing roadway lane 
configuration. Where physical constraints such as buildings or 
bridges limit widening options, motor vehicle, transit, and parking 
lanes are shown as removed as needed to accommodate the 
assumed cycling facility. Further discussion within the City is 
required to prioritize competing elements at each intersection 
(which include transit priority corridors, on-street parking, existing 
traffic capacity, and heavy vehicle movements). Further analysis 
will be required at functional design to confirm the impact on 
these other elements 


• Intersection operational analysis (i.e. Synchro) was not conducted 
as part of this project. Instead, high-level assumptions relating to 
the capacity of a typical vehicle lane were used to determine the 
high-level feasibility of certain vehicle lane configurations. 
Suggested traffic operational measures accompany each design 
and include protected signal phasing and leading intervals, which 
are subject to further review 
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• Vehicle turning path analysis (i.e. Autoturn) was not conducted as 
part of this project. Instead, desired effective turning radii were 
selected and provided for all vehicle movements based on the 
established design criteria 


• Private property acquisition was not considered a constraint when 
developing ultimate designs, but acquisition requirements are 
noted for further consideration 


• Proposed cycling facility alignment generally does not consider 
physical impediments such as utility poles or grades. Instead, the 
costs for relocation of poles is considered in the cost estimate 


• While intersection designs show facilities transitioning to 
midblock configurations leading away from the intersection, 
midblock cross sections are not the focus of the project and are 
subject to further refinement. This includes analysis of parking 
space removals 


• Existing transit stops are accommodated in each design. While OC 
Transpo expressed a general preference for far-side stops, 
configurations were selected on the basis of accommodating the 
proposed cycling facilities and did not consider transit operational 
impacts or passenger volumes 


• Truck aprons are proposed on many designs and are shown as 
conceptual only. In principle, truck aprons are intended to create a 
tighter turning radius for motor vehicles while still 
accommodating larger vehicles. In practice, this is achieved 
through a combination of measures. Truck aprons details should 
be considered at the functional design stage 


• Fully protected right turn signalization is proposed at several 
locations. To support this recommendation, a memo was 
produced that reviews existing Ontario guidance for the 
placement of signals including bike signals, practices used by 
Toronto and Vancouver to signalize fully-protected right turns, 
and provides high-level recommendations for the implementation 
of signalized protected right turns combined with bike signals in 
Ottawa. The full memo is located in Appendix C. Note that fully 
protected right turn phasing may require more storage than 
currently provided on intersection approaches. The impact of 


protected right turns on operational performance were not 
studied as part of this project. 


• Existing traffic patterns have been accommodated in the concept 
designs where possible. Where physical constraints exist, some 
changes have been proposed, such as prohibiting a particular 
turning movement and the removal of auxiliary and/or through 
lanes 


• The designs attempt to minimize changes to roadway alignment, 
such as by retaining the existing curblines where possible 


Design Criteria 


Design criteria were developed for the project based on existing City of 
Ottawa guidance as well as other published guidance: 


• Ottawa Traffic Calming Guidelines (2019) 


• Ottawa Designing Neighbourhood Collector Streets Guidelines 
(2019) 


• Ottawa Arterial Road Cross Sections (2017) 


• Draft OTM Book 18 Update (2020) 


• NACTO Don’t Give Up at the Intersection (2019) 


• NACTO Designing for All Ages and Abilities (2017) 


One interpretation of significance is regarding the City’s allowance for 
minimum roadway width between curbs. For continuous sections of 
roadway, a minimum of 8 metres between curbs is provided. For “pinch 
points” on two-way roadways, 7 metres is permitted, although the length 
of a “pinch point” is not defined. For the purpose of the project, “pinch 
points” are assumed to be no longer than 20 metres. It is also noted that 
minimum lane width requirements vary considerably between jurisdictions 
and are likely to change over time. 


Existing sidewalk minimum widths have been retained, and widened to 2.0 
metres (1.8 metres minimum) where possible. 


The full design criteria are detailed in Appendix D. 
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Cost Estimates 


Based on the concept designs, Class D cost estimates have been 
developed. Property requirements have also been noted, but are not 
included in the cost estimates as property costs fluctuate over time. The 
following items have been excluded from costing in lieu of a blanket 
contingency and should be reviewed in more detail at functional design: 
grading, street furniture, guard rails, retaining walls, tree removals, and 
bridge/overpass work.  The findings are summarized in the discussion for 
each intersection, and detailed in Appendix E. 


Municipal Class Environmental Assessment 


Recommendations are provided on which level of Municipal Class 
Environmental Assessment (MCEA) is required (Schedule A, A+, B, or C). 
This is based on the Municipal Class Environmental Assessment 
Amendments (2015) which includes specific changes related to cycling 
facilities. In general, projects that add cycling facilities but do not remove 
existing road capacity are Schedule A+ projects, projects that change road 
capacity and have a cost of less than $2.4 million are Schedule B projects, 
and projects that change road capacity and have a cost over $2.4 million 
are Schedule C projects. 


Future Work 


The following elements will be reviewed as part of functional design 
development: 


• Intersection modelling and network/corridor analysis 


• Autoturn analysis 


• Accommodating utilities 


• Midblock cross-sections 


• Parking analysis 


• Landscaping and urban design 


• Optimizing cycling and pedestrian facility alignment based on 
grading, poles, etc. 


• Design details and extents of truck aprons 


• Sightline analysis 


• Cycling network review 


• Bicycle and pedestrian storage requirements 


It should also be noted that the City is currently developing protected 
intersection design guidelines. 
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(1) Alta Vista Drive and Industrial Avenue 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification) and collision history. 
Alta Vista Drive and Industrial Avenue is a signalized intersection with split 
phases for N-S traffic, and a protected/permissive WBL. The SBR and EBR 
movements both have right turn channels. North of the intersection, Alta 
Vista Drive becomes Sanford Fleming Avenue. The west side of the 
intersection does not have a N-S pedestrian crosswalk. The surrounding 
area includes a mix of industrial, commercial, and residential uses. The 
Canada Post distribution centre is located at the northwest corner of the 
intersection. To the east of the intersection is the Trainyards commercial 
district. A public park is southwest of the intersection. Hurdman O-Train 
station is 600 m west of the intersection. 


Overview of Existing Intersection Characteristics 
Characteristic Alta Vista Drive Industrial Avenue 


Road Classification Major Collector south, Arterial 
Collector north (Sanford 
Fleming) 


Speed Limit 50 km/h 60 km/h 


Truck Route No Yes 


Transit Route 44 (frequent) and None 
46. Near side NB and SB 
stops 


Emergency Route South of Industrial Yes 


Cycling Facilities Bike lane south of MUP on south side 
Industrial, NB lane ends 
at Rolland, sharrows 
beyond 


Pedestrian Facilities Sidewalks both sides MUP on south side, 
sidewalk on north side 


Configuration NB double left, through EB left, two through, right 
turn channel SB left, through, right 


channel WB left, two through 
lanes 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Alta Vista Drive Industrial Avenue 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling 
Network 


Spine Route south of 
Industrial, Sanford 
Fleming is Local Route 


Spine Route 


Cross-Town Bikeway No Yes, west of Alta Vista, 
then on pathway 
southeast to Coronation 
Ave. Route 4 


Alta Vista Drive is a Transit Priority Corridor in the Official Plan. 


This intersection has been previously identified as part of the City’s Cycling 
Safety Improvement Program (CSIP). The previous improvement included 
adding dismount and walk signs on the MUP on the south side of Industrial 
Avenue approaching the intersection. 


The 2018 CSIP design proposed installing green thermoplastic and chevron 
flex stakes to horizontally deflect cyclists approaching the intersection to 
slow them down or encourage a dismount and walk scenario. These 
measures have not been implemented at the time of this report. 
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Collision History 


There have been 155 reported collisions at this intersection from 2009 to 
2018. Thirty-five collisions resulted in non-fatal injuries. One collision 
involved a pedestrian, while 7 collisions involved a person cycling. Two of 
the cyclist-involved collisions occurred during rainy, wet conditions, the 
rest were during clear, dry conditions. All the collision occurred during the 
day, with 5 occurring between 7-9 AM. Five resulted in non-fatal injuries. 
Five of the collisions involved cyclists using the south side crosswalk being 
hit by NBR vehicles. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
March 2016. No major physical changes have occurred at this intersection 
since. 


Existing Traffic Volume Summary 


Summary Data 


                 


 
 


 
 


 


  
     


     


 


  
  


  


 
   


 


  


 


  


 


  


  


  


  


  


   


  
 


  
    


  
 


   
 


   


Collection Method Miovision 


Date Collected 21-Nov-2017 


Time Period 7AM-6PM 


Vehicles 23614 


% Trucks/Buses 6% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 31 


Pedestrians 517 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• High volume intersection for vehicles, vehicle volumes are higher 
E-W (64%), on-road cyclist volumes are higher N-S (61%) 


• Largest light vehicle volumes EB, Majority of NB and SB vehicles 
turn right or left onto Industrial Avenue 


• Heavy peak turns include SB right, WB left, NB right and left, and 
EB right and left. NB left and EB right are heaviest 


• 2015 summer data for cyclists (including MUP traffic) suggest EB 
and WB dominant movements, 10 times higher bike traffic 


• Very high heavy vehicle traffic as percentage of total, 19% of WB 
right, 29% of SB left, 22% WB right 


• Two bus routes proceed NB/SB through, and one SB left 


• Most pedestrians on east leg, low-moderate overall volumes 
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Site Visit Notes 


A site visit was conducted at this intersection on October 21, 2019 at 4:20 
PM. The following observations are noted: 


• Observed cycle times total 140 seconds, P1: WBL, WBT (10s), P2: E-
W (85s), P3: SB (15s), P4: NB (30s) 


• WB protected/permissive LT arrow 


• Right turn channels NW and SW corners 


• SB painted bike lane, NB sharrows 


• MUP on south side of Industrial, no crossride 


• Bus stops: SB and NB (both near side, NB with shelter/bench) 


• No hydro or other utility poles 


• Heavy E-W and NBL vehicular volumes 


• Some cyclists on MUP E-W through intersection and on Alta Vista 
Drive 


• WBL (during permissive phase) near miss with cyclists crossing 
across S leg 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Cyclists on south leg are conflicting with vehicles according to 
collision data– especially NBR and WBL 


• Potential for reduced visibility on MUP approach from SE 


• Permissive WBL creates a potential conflict with cyclists using MUP 


• Channels on SW and NW corners and wide turn radii allow for high 
vehicle speeds, which has the potential to create conflicts with 
pedestrians and cyclists 


• Long cycle times are uncomfortable for pedestrians and cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on Alta Vista Drive, and a bidirectional cycle 
track on the south side of Industrial Avenue, with a multi-use trail (MUT) 
branching off to the SE of the intersection. There are no major physical 
constraints that affect the design. The proposed solution is a partially-
protected intersection, with protected corners on the SW and SE corners, 
and an adjacent crossing on the NW corner with a fully protected SBR 
movement. A smart channel is provided on the SW corner to accommodate 
the high volume of EBR movements. The smart channel is intended to 
permit a higher volume of vehicle right turns while promoting slower 
turning speeds and requiring yielding to pedestrians and cyclists. 


The existing transit stops are set back from the intersection and are not a 
factor of the proposed intersection design. 


Changes to Configuration 


The existing SBR turn channel is replaced with a dedicated and fully 
protected right turn lane, and the corresponding acceleration lane is 
removed. The existing SBL lane is removed, and the movement is 
prohibited. The inner NBL lane is converted to a through lane, to allow the 
NBR lane to be fully protected and to eliminate the split phasing. The 
existing EBR turn channel is converted to a smart channel and the 
corresponding acceleration lane is removed. A centre median on the north 
leg is proposed to improve vehicle alignment through the intersection. 
Sightlines will be reviewed at functional design. 


Existing sidewalk alignments are maintained midblock on most legs. The 
south side MUP on Industrial Avenue is upgraded to a 3 m bidirectional 
cycle track adjacent to a 2 m sidewalk, setback from the roadway by a 1.5 m 
buffer. A crosswalk has been added to the west leg. 


Turning Radii Accommodated 


As an arterial-major collector intersection, the desired effective turning 
radius is 12 m, and this is provided for all movements in the design. Heavy 
vehicles make right turns at this intersection at moderate to high rates: 


• 64-65 heavy vehicles per day for EBR and WBR movements 
(moderate) 


• 26 heavy vehicles per day for NBR movement 


• 341 heavy vehicles per day for SBR movement, although it is noted 
that the counts were taken on Nov 21, 2017 when the Stage 1 LRT 
was under construction and the temporary transitway alignment 
required a high volume of buses to made this movement 


Suggested Traffic Changes 


A four-phase signal operation is proposed: 


• P1: EBL, WBL, NBR, SBR (no ped/bike crossings) 


• P2: WBT, WBR (permissive), EBT (peds and bikes cross on N and S 
legs) 


• P3: NBL, NBT (peds and bikes cross on E leg) 


• P4: SBT, SBL (permissive), NBT, NBL (permissive) (peds and bikes 
cross on E and W leg) 


This operation fully separates the heaviest vehicle turning movements 
from bicycle and pedestrian movements, significantly reducing conflict 
points. The collision data identified several conflicts between turning 
vehicles and the south MUP crossing; the proposed design eliminates the 
potential for these conflicts. 


The SBL is proposed as prohibited for safety reasons, due to the turning 
path overlap with NBL vehicles. The SBL movement is also very low, 
carrying just 291 vehicles per day. An alternative route is available for this 
movement via Terminal Avenue. OC Transpo Route 46 currently makes this 
movement and consultations would be required to adjust the route, 
though the detour is expected to be feasible with minimal impacts to travel 
time. 
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The EBR movement is permitted at all times, but vehicles must yield to 
pedestrians in the crossing. 


Fully prohibited right-on-red is recommended for the NBR, WBR, and SBR 
movements to reduce conflict points between vehicles and 
cyclists/pedestrians. 


Additional Considerations 


• The skew of the intersection may present a challenge for large 
trucks making turns at intersection, especially the NBR and SBR 
movements. Autoturn analysis is recommended to make 
adjustments to corner dimensions to accommodate these 
vehicles, as well as to verify the paths of NBL and SBL movements 


• The removal of the SBR turn lane creates a significant amount of 
pedestrian space on the NW corner, and presents an opportunity 
for landscaping improvements 


• Traffic counts for this intersection were taken when there were 
increased bus movements resulting from Stage 1 LRT 
construction.  It is recommended that post-LRT construction traffic 
counts be obtained for review at functional design. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,340,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(2) Bank Street and Fifth Avenue 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Bank Street and Fifth 
Avenue is a signalized intersection with no protected phases. The 
surrounding area includes a mix of commercial and residential land uses, 
with commercial centred along Bank Street. Mutchmor Public School is one 
block west of the intersection on Fifth Avenue. Ottawa Fire Station No. 12 is 
east of the intersection at Fifth Avenue and O’Connor Street. The new Flora 
Footbridge over the Rideau Canal was completed in 2019 connecting Fifth 
Avenue to Clegg Street. 


Overview of Existing Intersection Characteristics 


Characteristic Bank Street Fifth Avenue 


Road Classification Arterial Collector 


Speed Limit 40 km/h 40 km/h 


Truck Route Yes No 


Transit Route 6 and 7 (frequent). None 
NB and SB nearside stop 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route Suggested Route west of 
Bank, bike lanes (except WB 
west of Bank) 


Pedestrian Facilities Sidewalks both sides Sidewalks on both sides 


Configuration NB and SB through, EB one lane, WB one lane 
through/right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 


Bank Street Fifth Avenue 


Affordable Cycling Not listed Listed as P1-6 
Project List 


Ultimate Cycling Local Route Local Route 
Network 


Cross-Town Bikeway No Neighbourhood Bikeway 


Bank Street is a Transit Priority Corridor and a Traditional Mainstreet in the 
Official Plan. 


The City developed detailed designs for the cycling treatment of Fifth 
Avenue among other streets in the Glebe neighbourhood in the Glebe 
Neighbourhood Cycling Plan, issued for tender January 31, 2018. The 
designs include bike boxes on the WB and EB approaches on Fifth Avenue 
with bike lanes leading up to them, as well as additional signage. Based on 
the site visit, these improvements have now been implemented. 


Detail of Bank and Fifth intersection in Glebe Neighbourhood Cycling Plan tender 
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Collision History 


There have been 23 reported collisions at this intersection from 2009 to 
2018. Only 2 collisions resulted in non-fatal injuries. One collision involved 
a pedestrian, and one collision involved a person cycling. The one cyclist 
involved collision occurred in the evening during clear, dry conditions. The 
cyclist was EB making a LT, and was hit by a WB car going through the 
intersection. The collision resulted in non-fatal injuries. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2017. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 


Summary Data 


Collection Method Miovision 


Date Collected 20-Jul-2017 


Time Period 7AM-6PM 


Vehicles 14246 


% Trucks/Buses 5% 


% Bicycles (on-road) 6% 


Bicycles (on-road) 798 


Pedestrians 4966 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Majority of E-W vehicles turn at intersection (68-74%), while 
majority of bicycles travel through 


• No high-volume peak hour turning movements, only moderate 
movement is WBL during PM peak 


• Motor vehicle volumes heavily skew N-S (82%), as do bicycle 
volumes (62%) 


• On-road bicycles account for 6% of intersection volumes, and 25% 
of E-W through volumes 


• Trucks/buses account for less than 5% of volumes in all 
movements Vast majority of truck volumes are N-S through, very 
low truck volumes E-W 


• Very high volume of pedestrians, highest on E and W legs 


• E-W total daily vehicle volume (2,317) is just over the NACTO All 
Ages & Abilities threshold for a street being appropriate for mixed-
traffic cycling 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 5:20 
PM. The following observations are noted: 


• Observed cycle times total 75 seconds, N-S = 50s, E-W = 25s 


• Bike boxes on EB and WB approaches (appear to be new) 


• Off-peak parking in N-S curb lanes 


• WB on Fifth is a fire route (fire truck observed making WBR) 


• “Right-turning vehicles yield to bikes” signs displayed on EB and 
WB approaches 


• Slow speeds north-south due to congestion (queues formed on 
north and south legs) 


• Very low vehicle volumes and slow vehicle speeds east-west 


• EB and WB motorists not using bike boxes correctly (stopping in 
them) 


• Heavy pedestrian volumes, many crossing E-W 


• Heavy bus traffic N-S 
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New bike box on WB 
side with cars 
stopped in it 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High demand for E-W through movement for cyclists, but current 
vehicle volumes on Fifth Avenue are just above what is acceptable 
for a neighbourhood bikeway according to TAC Geometric Design 
Guidelines 


• E-W through cyclists have potential conflicts with turning vehicles 


• Cyclist turning movements at intersection are currently not well-
supported 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
running north-south on Bank Street, and mixed traffic on Fifth Avenue. 
Existing buildings are built to the property edge on all corners. As a result 
of the construction of the Flora Footbridge to the east of this intersection, 
Fifth Avenue is expected to play a much more significant role in Ottawa’s 
cycling network as a connecting route and a neighbourhood cycling route 
in the Glebe Cycling Plan. 


The proposed solution uses a number of traffic restrictions to remove 
turning potential conflicts on Bank Street, and reduce vehicle volumes on 
Fifth Avenue to be more appropriate for mixed traffic operation (NACTO 
recommends 1,500 vehicles per day for Bicycle Boulevards). 


The design prohibits left and right turns for vehicles travelling on Bank 
Street, and prohibits through movements for vehicles on Fifth Avenue, 
while allowing bicycles to travel through the intersection and make all 
turning movements using bicycle turn boxes. The restrictions are 
reinforced through the installation of medians at the receiving legs, which 
are mountable to allow emergency vehicles to pass through unhindered. 
These restrictions closely resemble the existing traffic patterns: only 8% of 
vehicles on Bank Street make turns at Fifth Avenue, and only 30% of 
vehicles on Fifth Avenue continue straight through the intersection. 
Applying these restrictions would reduce volumes on Fifth Avenue to 
below 1,000 ADT on each side of the intersection, making it suitable for 
mixed traffic operation for cyclists of all ages and abilities. 


East of the intersection, advisory bicycle lanes are proposed on Fifth 
Avenue, to provide an even more comfortable cycling environment while 
accommodating a lane of on-street parking. 


The existing nearside transit stops on Bank Street are accommodated and 
have been configured with a 1.2 m landing zone between the cycle track 
and the roadway. 


Changes to Configuration 


Peak period travel lanes (and off-peak parking lanes) are removed on Bank 
Street to accommodate the proposed cycle tracks. Removal of lanes on 
Bank Street may have significant impacts on traffic, transit operations, and 
parking supply and will need to be reviewed in more detail at functional 
design. Vehicle approaches on Fifth Avenue are comprised of a single left-
right lane. Traffic restrictions on Fifth Avenue will be reviewed in further 
detail at functional design. 


Turning Radii Accommodated 


This is a collector-arterial intersection, so the desired effective turning radii 
is 12 m. Heavy vehicles turn at this intersection at a low rate, with the 
highest being the southbound right (19 heavy vehicles per day). Due to the 
proposed turning restrictions, only the east and west left and right 
movements need to be accommodated. This is accomplished by tapering 
out the receiving curbs on the north and south legs. 


Suggested Traffic Changes 


As mentioned above, the proposed design fully restricts all turning 
movements on Bank Street, and all through movements on Fifth Avenue at 
this intersection.  These prohibitions will be reviewed through a traffic 
network analysis at functional design. Fully prohibited right-on-red is 
required for the remaining turning movements on Fifth Avenue due to the 
presence of the two-stage turn boxes. In conjunction with the concept 
design, it is also recommended that the speed limit on Fifth Avenue east of 
Bank Street be reduced to 30 km/h to provide a safer and more 
comfortable operating environment for pedestrians and cyclists. 


No changes are proposed to the existing fixed cycle operation of the 
intersection. 
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Additional Considerations 


• Based on the traffic counts conducted on July 20, 2017, the 
proposed restrictions will lead to approximately 1,500 daily vehicle 
movements (including 250 during the PM peak) shifting to other 
locations in the network. The dense street grid can likely 
accommodate these detoured movements; however further 
modelling is required to fully understand the impacts. 


• Emergency vehicles frequently use Fifth Avenue as a response 
route due to the fire station located just east of the intersection. 
The proposed medians are intended to be fully mountable by an 
emergency vehicle to facilitate easy movement through the 
intersection. 


• The cycle tracks on Bank Street are not recommended in isolation 
of continuous cycling facilities on Bank Street. 


• Emergency Services should be consulted due to the proximity of 
the Fire Station east on Fifth Avenue. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $466,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(3) Bank Street and Riverside Drive North 3/13/2020 


Context 


This intersection was selected based on its characteristics and collision 
history. There is also a planned project impacting the intersection next 
year. Bank Street and Riverside Drive North is a signalized intersection with 
no protected phases. There is a LT restriction and a RTOR restriction for SB 
traffic, and a LT restriction for NB traffic on Bank Street. Riverside Drive 
North is one-way WB. North of the intersection is Billings Bridge which 
crosses the Rideau River, connecting to Old Ottawa South, which has a mix 
of residential and commercial land uses. South of the intersection is the 
Billing Bridge Shopping Centre, some commercial on Bank Street, and 
residential off of Bank Street. The NCC Rideau River Pathway is adjacent to 
Riverside Drive North, on the north side. An underpass for the pathway that 
runs under Bank Street was completed in 2019. 


Overview of Existing Intersection Characteristics 
Characteristic Bank Street Riverside North 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 5 and 6. NB 
nearside stop 


None 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route MUP on north side 


Pedestrian Facilities Sidewalks both sides Sidewalk south side, MUP 
north side 


Configuration Two NB through, SB 
through, through/right 


One LT lane 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Bank Street Riverside North 


Affordable Cycling 
Project List 


Not listed Not listed 


Ultimate Cycling 
Network 


Spine Route Spine Route 


Cross-Town Bikeway Yes No 


Bank Street is a Transit Priority Corridor and Traditional Mainstreet in the 
Official Plan. 


Collision History 


There have been 185 reported collisions at this intersection in the past 10 
years, and an additional 11 on the bridge north of the intersection. Forty-
six resulted in non-fatal injuries, and one collision resulted in a fatality. 
Seven collisions involved pedestrians, and 9 collisions involved a person 
cycling. All the cyclist involved collisions occurred in clear, dry conditions 
during the day. Seven of the collisions were due to turning movements, 
where the cyclist was continuing through the intersection, 5 of these were 
cyclists that were headed SB, hit by a SBR vehicle. One of these collisions 
resulted in a fatality. The other cyclist-involved collisions all resulted in non-
fatal injuries. Of the seven pedestrian collisions, three were westbound left 
turns colliding with a pedestrian in the south crosswalk.  There were no 
other pedestrian collision trends. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2015. The E-W MUP underpass on the northside of the intersection was 
completed since this time. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 16-Jul-2015 


Time Period 7AM-6PM 


Vehicles 23522 


% Trucks/Buses 3% 


% Bicycles (on-road) 3% 


Bicycles (on-road) 618 


Pedestrians 581 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• High volume intersection, balanced between W and N-S 


• SBR, WBR and WBL are all high-volume turning movements during 
peak hours 


• Bicycles account for 3% of intersection volumes, and 5% of N-S 
through volumes 


• Bicycle volumes skew N-S (73%), not including volumes on parallel 
NCC pathway. 


• WBR is the only high-volume bicycle turning movement 


• Trucks/buses account for less than 5% of volumes in all 
movements 


• Fairly low volume of pedestrians 


• Pedestrians mostly cross E and W legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 4:55 
PM. The following observations are noted: 


• Observed cycle times total 90 seconds, N-S = 40s, E-W = 50s 


• Physically constrained on all corners 


• Very narrow lanes on Bank, cyclists have no dedicated space on 
bridge 


• High car volumes and long queues 


• Many cyclists pass through using E-W underpass 


• Lots of cyclists riding on sidewalks N-S 


• Many cyclists continuing N-S on Bank Street through intersection 


The intersection is physically tight and busy 
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Other Considerations 


Bank Street south of the intersection is currently undergoing detailed 
design for road reconstruction. The design includes unidirectional cycle 
tracks to this intersection. Some recommendations for how to improve this 
intersection will be made as part of that design process, but options for 
improvements will be limited as the project extent does not include any 
alterations to the bridge. 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• N-S bike movements over bridge create potential conflicts with 
heavy SBR vehicle movement 


• Connecting planned Bank Street (south) cycle tracks to E-W MUP 
with highly constrained corners on north side 


Concept Design 


A concept design was not completed for this intersection.  The existing 
Bank Street bridge to the north poses a severe constraint on possible 
cycling and pedestrian improvements, and future bridge options are 
beyond the scope of this project. 
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(4) Bank Street and Wilton Crescent 


Context 


This intersection was selected based on the number of cyclist-involved 
collisions that have occurred in the past 10 years. The intersection is stop 
controlled on Wilton Crescent.  No left turns are permitted from Wilton 
Crescent onto Bank Street. There is no crosswalk for pedestrians to cross 
Bank Street at Wilton. The surrounding land use varies, with residential to 
the west, the mixed-use Lansdowne development is on the east side of 
Bank Street, including TD Place stadium. Directly south of this intersection 
is one of the few crossings of the Rideau Canal. Pedestrians and Cyclists can 
cross underneath the Bank Street bridge south of Wilton Crescent, on the 
north side of Queen Elizabeth Driveway. The underpass and pathways 
leading to it are winter cleared. 


Overview of Existing Intersection Characteristics 
Characteristic Bank Street Wilton Crescent 


Road Classification Arterial Local 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes No 


Transit Frequent routes 6 and None 
7, and special event 
routes. 


Emergency Route Yes No 


Cycling Facilities Sharrows with green Sharrows, MUP on Queen 
Thermoplast both Elizabeth Place ends at Bank 
sides, NB dashed bike 
lane, shared sidewalk 
on east side to Queen 
Elizabeth Driveway 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration Two through lanes One lane each direction, LT 
both directions restriction 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Bank Street Wilton Crescent 


Affordable Cycling Not Listed Not listed 
Project List 


Ultimate Cycling Local Route Local Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Bank Street is a Transit Priority Corridor and Traditional Mainstreet in the 
Official Plan. 


Collision History 


There have been 40 reported collisions at this intersection in the past 10 
years. Twelve resulted in non-fatal injuries, and the remainder resulted in 
only property damage, and one was not reportable. Two collisions involved 
pedestrians, and 9 collisions involved a person cycling. All cyclist-involved 
collisions occurred in clear, dry conditions during the day, with exception 
of one collision that occurred in wet conditions. Seven of the collisions led 
to non-fatal injuries. Five of the collisions involved a SB cyclist going 
through the intersection, hit by a NBL car. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2017. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 20-Jul-2017 


Time Period 7AM-6PM 


Vehicles 16213 


% Trucks/Buses 4% 


% Bicycles (on-road) 6% 


Bicycles (on-road) 919 


Pedestrians 687 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• High-volume intersection, majority of traffic at intersection is N-S 
through 


• EBR and NBL are high-volume turning movements during peak 
hours 


• 22% of NB vehicle traffic turns left 


• Bicycle turning patterns very similar to motor vehicle patterns, 
higher demand for EBR and NBL 


• Cyclists have an alternative to making a NBL, by turning right onto 
MUP and heading south 


• Trucks and buses account for relatively low percentage of overall 
traffic, and vast majority travel N-S through 


• Moderate volume of pedestrians, most cross on west leg (as this is 
the only designated crossing point) 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 5:10 
PM. The following observations are noted: 


• No signal, W leg is stop-controlled 


• EBL prohibited at all times 


• Physically constrained on all corners 


• Very narrow lanes on Bank Street, cyclists have no dedicated space 
on bridge 


• NB on-street bike lane starts at this intersection and continues 
250m 


• Very high car volumes and long queues on Bank Street 


• Many cyclists pass through E-W using Bank Street underpass 


• Lots of cyclists riding on sidewalks N-S 


• Many cyclists continuing N-S on Bank Street through intersection 


NBL movements are common at this intersection 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Potential conflicts for NBL bikes; directing NBL bikes to right to use 
underpass may reduce potential conflicts 


• NBL and EBR vehicles conflict with bicycle movements as per the 
collision data 


• The high posted speed limit on Bank Street could create safety 
issues for cyclists and pedestrians 


Concept Design 


A concept design was not completed for this intersection as designs will be 
developed as part of a future reconstruction project. 
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(5) Bayswater Avenue and Somerset Street 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Somerset Street and 
Bayswater Avenue is a signalized intersection with no protected phases. 
Somerset Street is a key east-west connection as it provides access over O-
Train Line 2. The land use around the intersection is a medium density mix 
of commercial and residential, as well as nearby Devonshire Community 
Public School a block away on Breezehill Avenue North. To the north of the 
intersection at Bayview Station Road and Scott Street is Bayview O-Train 
Station. 


Overview of Existing Intersection Characteristics 
Characteristic Somerset Street Bayswater Avenue 


Road Classification Arterial Collector 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes North of Somerset 


Transit Route 11 (Frequent). WB 
and EB nearside stops 


None 


Emergency Route Yes South of Somerset 


Cycling Facilities Wide shared lane None existing 


Pedestrian Facilities Sidewalks Sidewalks 


Configuration EB and WB right turn 
lanes 


SB left turn lane 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Somerset Street Bayswater Avenue 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Local Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Somerset Street is a Transit Priority Corridor and a Traditional Mainstreet in 
the Official Plan. 


Collision History 


There have been 24 reported collisions at this intersection from 2009 to 
2018. Sixteen resulted in only property damage, and 8 in non-fatal injuries. 
Six collisions involved pedestrians, and only one collision involved a person 
cycling. One collision also involved a transit bus. Rear end impacts were the 
most common collision type, with 7 instances. In the bicycle involved 
collision conditions were clear. A through EB bicycle movement hit a SB 
stopped pick-up truck. Only property damage occurred. For the pedestrian 
collisions, one occurred in the evening, while the remainder occurred 
during the day. Three of the collisions occurred in wet conditions, two in 
dry. All of the collisions resulted in non-fatal injuries. Two of the 
collision involved SBR vehicles, one involved a EBR vehicle. The other two 
collisions involved a WBL vehicle and a NBL vehicle. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
September 2016. No major physical changes have occurred at this 
intersection since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 7-Sep-2016 


Time Period 7AM-6PM 


Vehicles 9336 


% Trucks/Buses 3% 


% Bicycles (on-road) 7% 


Bicycles (on-road) 692 


Pedestrians 1745 
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Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Low vehicle volumes overall for signalized intersection 


• NS and EW leg vehicle volumes are balanced 


• SBL is a high-volume turning movement during AM and PM peaks 
(122, 102) 


• WBR is a moderate volume turning movement during PM peak 
(125) 


• Most bike traffic is EW thru (80%) 


• Bikes make up 13-15% of all-day EW volumes 


• Low volume of heavy vehicles (3%) at this intersection (E-W buses 
likely account for most heavy movements) 


• Moderate volume of pedestrians, south leg is highest-used 
pedestrian crossing 


Site Visit Notes 


A site visit was conducted at this intersection on October 8, 2019 at 
8:10AM. The following observations are noted: 


• Observed cycle times total 70 seconds, N-S = 35s, E-W = 35s 


• EB and WB cyclists have no dedicated space between through 
and RT lane 


• Intersection performing well, only one instance where all traffic 
did not get through 


• Generally low speeds, WB vehicles coming off bridge travelling 
faster 


• Grade of Bayswater roadway north of intersection is significant 


A lot of school-based traffic uses the intersection in the morning and afternoon 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• No priority and potential for reduced visibility for E-W cyclists 


• Posted speed limit is higher than desired for mixed traffic 
operation, according to TAC Geometric Design Guidelines 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
in both directions on Somerset and on the north leg of Bayswater Avenue, 
with mixed traffic operation south of Somerset Street. This intersection has 
buildings to the property line on all corners, and slopes downward heading 
north on Bayswater Avenue. 


The proposed solution is a protected intersection. South on Bayswater 
Avenue, cycle tracks transition to on-street bike lanes and then merge into 
mixed traffic operations. Pedestrian refuges are provided at most 
pedestrian crossings, but in two cases there is insufficient space to provide 
them. 


The existing eastbound and westbound near-side transit stops are 
accommodated in the design. The westbound stop is an island platform 
stop, while the eastbound stop has a 1.2 m landing zone. 


Changes to Configuration 


To accommodate the proposed cycle tracks on Somerset Street, one lane of 
on-street parking is removed. Right turn lanes on Somerset Street are also 
removed. The removal of parking and right turn lanes may have impacts on 
traffic and parking supply and will need to be reviewed in more detail at 
functional design.  The existing lane configurations on Bayswater Avenue 
are maintained, although the roadway width is narrowed north and south 
of the intersection. 


Seven metre “pinch points” are created on the east, south, and west legs of 
the intersection on the approaches as a strategy to reduce travel speeds 
and create space for the proposed design. 


Turning Radii Accommodated 


As an arterial-collector-local intersection, the desired effective turning 
radius is 12 m on the NE and NW corners, and 9 m on the SE and SW 
corners. Heavy vehicles turn at this intersection at low rates: 


• 1 heavy vehicle per day for NBR movement 


• 3 heavy vehicles per day for EBR movement 


• 14 heavy vehicles per day for SBR movement 


• 26 heavy vehicles per day for WBR movement 


In addition, OC Transpo intends to operate dead-head bus routes through 
the intersection in the near future, making WBR and SBL movements. 


The desired effective turn radii are accommodated for all movements. 
Truck aprons are proposed on the NE and NW corners to encourage slower 
turning speeds for passenger vehicles, while still accommodating the low 
daily volume of turning heavy vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation of the intersection be 
maintained. Fully prohibited right-on-red is recommended for all legs to 
reduce potential conflicts and improve safety for pedestrians and cyclists, 
which will be reviewed at functional design. In conjunction with the 
concept design, a lower posted speed limit of 40 km/h is recommended for 
Somerset Street, along with the necessary design changes to the corridor 
to accommodate this speed. 


Eastbound and westbound left movements are low at this intersection, and 
turn restrictions are not recommended. 


Additional Considerations 


• The proposed design uses nearly all available space between 
existing buildings, and is therefore more sensitive to constraints 
such as utility poles and higher grades on the north leg. These 
should be reviewed in more detail to verify the feasibility of the 
design at the functional design stage. 


• Autoturn analysis is required at the functional design stage to 
verify that OC Transpo vehicles can make the required WBR and 
SBL turns at the intersection. 
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• Horizontal offset for SB through movement will need to be 
reviewed at functional design to determine if it meets the TAC 
recommended upper limit of 1.5 m.  However, given that 
Bayswater Avenue is a local street, the hazard is reduced and the 
offset will function as traffic calming 


Cost Estimate 


The concept design has an estimate cost (Class D) of $920,000. Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix D. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(6) Bayview Station Road and Scott Street 


Context 


This intersection was selected based its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Bayview Station Road 
and Scott Street is a signalized intersection with no protected phases. 
Bayview O-Train Station is to the northeast of the intersection. The 
surrounding land use is a mix of residential and industrial. Tom Brown 
Arena is on the southeast corner of the intersection. A major development 
is planned east of the intersection at 900 Albert Street. The intersection 
plays a significant role for E-W bicycle traffic, with the MUP on the 
northwest side, and the MUP north of the LRT bridge on the east side of 
Bayview Station Road, which travels through Bayview O-Train Station and 
reconnects with Scott Street. People cycling EB can also use the buffered 
bike lane on the south side of Scott Street and connect to the MUP on the 
southeast side of the intersection to connect to the pathway through 
Bayview O-Train Station. 


Overview of Existing Intersection Characteristics 
Characteristic Bayview Station Road Scott Street 


Road Classification Collector Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route South of intersection Yes 


Transit None Routes 16, N57, N61, N75, 
N95. WB and EB stops far side 


Emergency Route No Yes 


Cycling Facilities Wide shared lanes MUP on northwest side, 
buffered bike lane on south 
side 


Pedestrian Facilities Sidewalks Sidewalk east and southwest 
of intersection, MUP on 
northwest side 


Configuration NB LTL, through, right 
channel; SB LTL 


EB two through, one bus 
only/right turn 


WB left, through, bus 
only/right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Bayview Station Road Scott Street 


Affordable Cycling 
Project List 


Not Listed Bike lanes from Holland 
to Bronson listed as P1-31 


Ultimate Cycling 
Network 


Local Route Spine Route 


Cross-Town Bikeway Not listed Yes 


Collision History 


There have been 44 reported collisions at this intersection in the past 10 
years. Thirteen resulted in non-fatal injuries, and the remainder resulted in 
only property damage. Two collisions involved pedestrians, and 4 collisions 
involved a person cycling. All collisions involving people cycling occurred 
in clear conditions during the day. Three led to non-fatal injuries. In three of 
the collisions, the person cycling was making a through SB movement. Of 
these three, two were hit by a NB left turning car movement. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
September 2016 which is before the E-W MUP was built. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 7-Sep-2016 


Time Period 7AM-6PM 


Vehicles 11916 


% Trucks/Buses 14% 


% Bicycles (on-road) 1% 


Bicycles (on-road) 172 


Pedestrians 901 
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Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Major changes have occurred at this intersection since this count 
was taken - E-W bike path opened; LRT opened reducing buses on-
road 


• Vehicle traffic is higher E-W (70%) 


• NBR and SBL are high volume movements, westbound left is 
moderate volume 


• Bikes (on-road) more frequently travel N-S (75%) - but this is 
before major E-W MUP opened 


• Heavy (mostly buses) make up 25% of E-W movements 


• Moderate volume of pedestrians, W leg is highest volume 


Site Visit Notes 


A site visit was conducted at this intersection on October 8, 2019 at 8:30 
AM. The following observations are noted: 


• Observed cycle times total 140 seconds, N-S = 30s, E-W = 110s 
(note this may have been adjusted after bus detour ended) 


• High pedestrian volumes 


• N-S ped crossing is by actuation only 


• High volume of SB trucks, and heavy SBL movement 


• Cyclists skew through intersection to reach MUT at NE corner 


• Cyclists mostly ride across crosswalks and sidewalks instead of 
using turning lanes 


• Cyclists desire lines illustrated below 


Illustration of observed cyclist movements during site visit 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Awkward jog from NW LRT MUP to Scott Street MUP, with no 
signage or any treatment to support this movement 


• Potential for limited visibility for SB cyclists travelling under bridge 
approaching intersection leading to potential conflict with NBL 
vehicles. 


• NBR turn channel can lead to potential conflicts, especially with 
new MUP on south side. 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Existing multi-use paths branching out to the NE, SE, and NW 
from the intersection are also accommodated in the proposed design. The 
LRT bridge across the north leg of the intersection imposes a width 
constraint. The intersection is also heavily skewed, presenting alignment 
challenges. 


The proposed solution includes a combination of treatments. Protected 
corners are proposed on the NE and NW corners, an adjacent crossing is 
proposed on the SW corner, and a smart channel is proposed on the SE 
corner. The existing LRT MUP on the NW corner is shown as upgraded to 
separate walking and cycling facilities, both carried to the intersection and 
connecting to the MUP NE of the intersection, closing a significant gap for 
cyclists. 


The existing westbound transit stop is accommodated in the proposed 
design as a far side island platform stop. The existing eastbound stop is 
removed from the design by request of OC Transpo as it will be relocated 
further east. 


Changes to Configuration 


The proposed design includes the removal of the transit lanes on Scott 
Street, which are redundant with the recent opening of the Confederation 
LRT line. The southbound left turn lane on Bayview is also removed to 
accommodate the bi-directional cycle track connecting to the LRT MUP. 
One lane of parking is also removed on Bayview north of the intersection to 
accommodate the proposed cycle tracks. Removal of parking and turn 
lanes may have impacts on traffic and parking supply and will need to be 
reviewed in more detail at functional design. 


The existing NBR turn channel is replaced with a smart channel with raised 
crossing, a larger island and a tighter merge angle to reduce vehicle turn 
speeds and encourage yielding to pedestrians and cyclists. 


Turning Radii Accommodated 


As an arterial-collector intersection, the desired effective turning radius is 
12 m, which is provided in the design. Heavy vehicles make right turns at 
this intersection at low to high rates: 


• 15 heavy vehicles per day for NBR movement 


• 9 heavy vehicles per day for EBR movement 


• 17 heavy vehicles per day for SBR movement 


• 31 heavy vehicles per day for WBR movement 


The desired effective turn radii are accommodated for all movements. 
Truck aprons are proposed on the NE, SW, and SE corners to slow turning 
speeds for passenger vehicles while still accommodating the volume of 
heavy vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation be maintained. Fully 
prohibited right-on-red is recommended for the EBR, WBR, and SBR 
movements to reduce potential for conflicts and improve safety for 
pedestrians and cyclists. 


The SBL is low volume during most of the day, but peaks during the AM 
peak period. With the removal of the SBL lane, it is recommended that the 
SBL movement be restricted during the AM peak. 


Additional Considerations 


• If it is desired that the existing SBL lane be retained, the 
southbound cycle track on the north leg could be removed, and 
replaced with a midblock crossing north of the intersection for 
cyclists to join the bidirectional facility on the east side of the 
roadway 


• The heavy skew of the intersection presents a unique challenge for 
turning vehicles at this intersection. Autoturn analysis is required 
at functional design stage to verify curb radii and stop bar 
placements. 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $1,257,000.  Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(7) Cumberland Street and Laurier Avenue 


Context 


This intersection was selected based on the collision history of the 
intersection. Cumberland Street and Laurier Avenue is a signalized 
intersection with no protected phases. The area around the intersection is 
mixed use, and within the University of Ottawa campus area. Student 
residences, cafes, and university buildings immediately surround the 
intersection. 


Overview of Existing Intersection Characteristics 
Characteristic Cumberland Street Laurier Avenue 


Road Classification Local Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route No No 


Transit None Routes 16, 19, N39, N45, 
N95, N97, N98. WB and EB 
stops are both nearside 


Emergency Route No Yes 


Cycling Facilities Bike lanes north of 
Laurier, Suggested Route 
south, NB bike box 


Bike lanes west of 
Cumberland, no existing 
facility east 


Pedestrian Facilities Sidewalks Sidewalks 


Configuration NB general, parking 


SB general 


EB two general, 


WB left, through/right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Cumberland Street Laurier Avenue 


Affordable Cycling Not Listed West of Cumberland is 
Project List listed as project P1-30 


Ultimate Cycling Spine Route West is Spine Route, east 
Network is Local Route 


Cross-Town Bikeway Yes, north of Laurier Yes, west of Cumberland 


Collision History 


There have been 43 reported collisions at this intersection from 2009 to 
2018. Eleven resulted in non-fatal injuries, one was non-reportable, and the 
remainder involved property damage. Four collisions involved pedestrians, 
and seven collisions involved a person cycling. All collisions involving 
people cycling occurred in clear conditions during the day. Five led to non-
fatal injuries. There were no prevailing similarities between the collisions, 
with 3 EB, 2 SB, one NB and one WB, and various impact types. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
November 2018. No major physical changes have occurred at this 
intersection since then. 


Existing Traffic Volume Summary 
Summary Data 


   


                 


 


      
   


 


 


   
     


   


   


   


     
  


 


   


  


 


  
 


 


   


  


 


 


 


 


   
  


 
  


 


 
 


  
 


   


 


   
     


    
    


 


  


 
  


 


  
 


  


 


  


  


  


  


  


   


   
 


  


 


Collection Method Miovision 


Date Collected 28-Nov-2018 


Time Period 7AM-6PM 


Vehicles 7723 


% Trucks/Buses 7% 


% Bicycles (on-road) 8% 


Bicycles (on-road) 642 


Pedestrians 9983 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Pedestrian crossings outnumber motor vehicles and cyclists at this 
intersection 


• Most motor vehicle and bicycle traffic is E-W (79%), while 
pedestrian volumes are balanced across all legs 


• Low vehicle volumes overall for signalized intersection 
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• Most peak-hour turn movements are low-volume, except EBL and 
NBL during PM peak 


• On-road bicycles account for 8% of vehicles 


• Majority of bicycle movements are E-W through 


• Moderate volume of heavy vehicles travelling E-W, due to many 
bus routes operating on Laurier during LRT construction 


• Very low heavy vehicle turning volumes 


• Very high volume of pedestrians 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 5:10 
PM. The following observations are noted: 


• Observed cycle times total 60 seconds, N-S = 23s, E-W = 37s 


• EB bike lane drops through intersection 


• Heavy pedestrian crowding and congestion on NE and NW corners 


• Very high pedestrian volumes 


• High bicycle movements in all direction 


Heavy 
pedestrian 
volumes in 


both 
directions 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Cyclist turning movements may conflict with motor vehicles 


• Lack of physical separation for cyclists east of Cumberland Street 


• Very high pedestrian volumes and crowding on corners – may 
create conflicts with cyclists 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                 


  


  


 
  
 


  
 


 


 
 
 


   


 


  
   


 


 
  


 


 


 


 


   


  
 


 
 


  


 
  


  


 


 


 


 


Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Existing buildings are close to the intersection on the NE and 
SW corners but still set back. 


The proposed design is a fully protected intersection with pedestrian 
refuges provided on all crossings. Large pedestrian corner storage areas are 
provided in the design to accommodate the very high pedestrian volume 
at the intersection (9,983 daily). 


The existing eastbound near-side stop is accommodated in the same 
location as an island platform stop, and the existing westbound far-side 
transit stop is accommodated in the design as a landing-zone style stops 
with a 1.2 m landing zone. 


Changes to Configuration 


Laurier Avenue and Cumberland Street are reduced to minimum vehicle 
cross sections (one lane in each direction, no on-street parking) to 
accommodate the proposed cycle tracks. Removal of lanes may have 
significant impacts on traffic, transit operations, and parking supply and 
will need to be reviewed in more detail at functional design. Cumberland 
Street must be widened to the west on the north leg of the intersection to 
accommodate the cycle tracks. 


Seven metre “pinch points” are created on all legs of the intersection on 
the approaches as a strategy to reduce travel speeds and create space for 
the proposed design. 


Turning Radii Accommodated 


As an arterial-local intersection, the desired effective turning radius is 9 m. 
Heavy vehicles turn at this intersection at low rates: 


• 6 heavy vehicle per day for NBR movement 


• 4 heavy vehicles per day for EBR movement 


• 6 heavy vehicles per day for SBR movement 


• 5 heavy vehicles per day for WBR movement 


The desired effective turn radii are accommodated for all movements. 


Suggested Traffic Changes 


Fully prohibited right-on-red is recommended for all legs to reduce 
potential conflicts and improve safety for pedestrians and cyclists. It is 
proposed that EBL movements be prohibited during PM peak periods to 
maintain an acceptable performance of the intersection. All-day left turn 
restrictions may need to be considered, based on the results of a traffic 
analysis conducted at functional design. 


No changes are suggested to the existing observed signal phasing, which 
operates on a basic two-phase cycle. 


Additional Considerations 


• While no buildings are impacted by the proposed design, more 
property is required, which will disrupt the existing fence on the 
NW corner and the gardens on the NE corner 


• To further manage turning speeds of right-turning vehicles, truck 
aprons with a radius of 5 m may be considered on all corners 


• In a full reconstruction, it may be possible to accommodate an on-
street parking lane on the south side of Laurier Avenue by 
widening the roadway 


• The operating volumes on Cumberland Street are sufficiently low 
that on-street painted bike lanes, or wider advisory bike lanes, may 
be suitable. This would avoid widening the roadway on the north 
leg, and may provide an opportunity to maintain the on-street 
parking on the south leg 


• Consultation with emergency services is required due to proximity 
of fire station east on Laurier Avenue. 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $840,000. Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(8) Cummings Avenue and Ogilvie Road


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification) and collision history. 
Cummings Avenue and Ogilvie Road is a signalized intersection with EBL, 
SBL, and WBL protected/permissive phases. The NBR movement has a right 
turn channel. The surrounding area includes a mix of commercial, 
industrial, and residential land uses. A townhouse development is 
proposed on the southwest corner of the intersection. 


Overview of Existing Intersection Characteristics 


Road Classification Major Collector north, 
Arterial south of Ogilvie 


Arterial 


Speed Limit 50 km/h 60 km/h 


Truck Route Yes Yes 


Transit N39, far side SB stop Route 24, far side stops 


Emergency Route Yes Yes 


Cycling Facilities None Bike Lane 


Pedestrian Facilities Sidewalks both sides 
north, east side south 


Sidewalks on both sides 


Configuration NB left, through, right 
channel 


SB left, through/right 
lane 


EB left, through, 
through/right 


WB left, through, 
through/right 


Planning Considerations 


Ogilvie Road is a Transit Priority Corridor, and the intersection is in an area 
designated Mixed Use Centre in the Official Plan. 


Ottawa Cycling Plan (2013) Classifications 
Cummings Avenue Ogilvie Road 


   


                 


 


  
 


  
   


   
     
  


   
    


  
 


 


    


   


     


   


   


   
 


 


  
 


 
 


 


 


 


  
 


 
  


  
 


 
 


  


   


 


   
      


     
   


 


 


  


 
  


  
 


  


  


  


  


  


  


  


   


Affordable Cycling 
Project List 


North of Ogilvie listed as 
P1-39 Shared Use Lanes 


Not listed 


Ultimate Cycling 
Network 


Local Route Spine Route 


Cross-Town Bikeway Not listed Not listed 


Collision History 


There have been 111 reported collisions at intersection from 2009 to 2018. 
Twenty-eight collisions resulted in non-fatal injuries. Four collisions 
involved a pedestrian, while 8 collisions involved a person cycling. All of 
the cyclist involved collisions occurred during clear and dry conditions 
during the day. Six resulted in non-fatal injuries. Seven of the collisions 
involved a WB cyclist going through the intersection, with 5 of those 
collisions involving a WBR car. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
April 2018. No physical changes have occurred at this intersection since. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 11-Apr-2018 


Time Period 7AM-6PM 


Vehicles 20464 


% Trucks/Buses 2% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 94 


Pedestrians 412 
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Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle (71%) and bicycle (78%) volumes are higher E-W 


• Heavy peak hour turns SB left, WB right and left, NB right (PM), EB 
left (PM) 


• Three times more cyclists (total) in July 2015 vs. April 2018 


• Low truck percentage, up to 5% for NB and EB right, and 6% for 
WB left, others at 2-3% 


• Bus route approximately 6 per hour per direction E-W through 


• Low ped volumes, generally balanced on all legs but east and west 
dominate 


Site Visit Notes 


A site visit was conducted at this intersection on October 24, 2019 at 5:00 
PM. The following observations are noted: 


• Observed cycle times total 120 seconds, P1: EBL, WBL (15s), P2: E-
W (60s), P3: SBL+T (15s when actuated), P4: N-S (45s with ped, 30s 
without) 


• Painted bike lanes on Ogilvie with “bikes permitted” signage 


• LT lanes all directions, 2 through lanes EW, 1 through lane NS 


• Hydro poles on south side b/w sidewalk and curb (approx. 2m 
from curb) 


• Fire hydrant NE corner 


• EB, WB far side bus stops (with benches), SB far side stop 


• Heavy EW volumes; Medium SB volumes 


• Few cyclists, all going EW 


High 
westbound 
vehicular 
traffic 
volumes 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• No separated cycling facilities on Ogilvie Road present potential 
safety and comfort issue for cyclists 


• Conflicts between cyclists and turning vehicles, especially WBR 
according to collision data 


• NBR turn channel and other corners have excessively wide curb 
radii, which can lead to excessive vehicle speeds 


• Overly high volumes and posted speed limit for mixed traffic 
operation on Cummings Road, according to TAC Geometric 
Design Guidelines 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on all legs. There are no major physical 
constraints that affect the design. The proposed solution is a fully 
protected intersection. The existing NBR turn channel is converted to a 
dedicated right turn lane. WBR and NBR volumes are sufficiently high 
during peak hour that fully protected phases are recommended. The SBR 
and EBR movements operate permissively. 


The existing transit stops on Ogilvie Road are accommodated in the design 
as island platform stops on the far sides of the intersection. 


Changes to Configuration 


The only proposed changes to the configuration are the removal of the 
NBR turn channel and the addition of a WBR turn lane. NBR turn lane queue 
length will be reviewed at functional design. 


Generally, pedestrian crossing distances are maintained or reduced. 


Turning Radii Accommodated 


The east, west, and south legs of this intersection are arterial roadways, 
while the north is a collector. As such, the desired effective turning radius is 
15 m on the SW and SE corners, and 12 m on the NW and NE corners. Heavy 
vehicles make right turns at this intersection at low to moderate rates: 


• 15 heavy vehicles per day for SBR movement 


• 23 heavy vehicles per day for WBR movement 


• 52 heavy vehicles per day for NBR movement 


• 6 heavy vehicles per day for EBR movement 


Given the very low volume of EBR heavy vehicles, it is suggested that a 
lower effective turn radius be provided. EBR heavy vehicle turns can either 
be prohibited, or heavy vehicles can be expected to deviate from the 


approach lane in order to complete turns. All other desired effective 
turning radii are provided. 


Suggested Traffic Changes 


A four-phase operation is proposed: 


• P1: EBL, WBL, NBR (no ped/bike crossings) 


• P2: WBT, EBT, EBR (peds and bikes cross on N and S legs) 


• P3: NBL, SBL, WBR (no ped/bike crossings) 


• P4: NBT, SBT, SBR (peds and bikes cross on E and W legs) 


The NBR, WBR, and all left turn movements are proposed as fully protected. 
Fully prohibited right-on-red is required as a condition of the fully 
protected turns, and is recommended on all corners to minimize potential 
conflicts between turning motor vehicles and pedestrians and cyclists. 


Additional Considerations 


• Truck aprons may be provided on the NW and SW corners to 
encourage slower vehicle turning speeds where permissive right 
turns are permitted 


• Synchro analysis is required to verify the required storage length 
for all turn lanes 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,400,000. Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(9) Donald Street and Vanier Parkway 


Context 


This intersection was selected based on the collision history. Donald Street 
and Vanier Parkway is a signalized intersection with a SBL 
protected/permissive phase. The NBR movement has a right turn lane and 
channel. The surrounding area consists of primarily residential land uses. 
Education Permanente High School is at the northeast corner of the 
intersection. There are a few places of worship along Donald Street east of 
the intersection. The Adawe bridge is three blocks west at the end of 
Donald Street. 


Overview of Existing Intersection Characteristics 
Characteristic Donald Street Vanier Parkway 


Road Classification Collector Arterial 


Speed Limit 50 km/h 60 km/h 


Truck Route No No 


Transit None Route 9 and 19, far side 
stops 


Emergency Route Yes Yes 


Cycling Facilities Buffered Bike Lane west 
of Vanier 


None 


Pedestrian Facilities Sidewalks on both sides Sidewalks on both sides 


Configuration WB left, through/right NB left, two through, 
right channel 


SB left, through, 
through/right lane 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Donald Street Vanier Parkway 


   


                 


 


   
   


     
     


 
  


     
  


   
   


   


    


   


     
 


   


  
 


 


   


   
 


  
 


 


 
  


 
  


 
 


  


   


 


  
      


    
   


   
  


  


 
   


  
 


  


 


  


  


  


  


  


   


Affordable Cycling P1-39 Shared Use Lanes Not listed 
Project List 


Ultimate Cycling Local Route Spine Route 
Network 


Cross-Town Bikeway No No 


Collision History 


There have been 117 reported collisions at this intersection from 2009 to 
2018. Thirty collisions resulted in non-fatal injuries. Three collisions 
involved a pedestrian. Seven collisions involved a person cycling. All of the 
cyclist involved collisions occurred during clear and dry conditions, except 
for one collision that occurred in wet conditions. One collision was in the 
early morning. Six resulted in non-fatal injuries. There was no prevailing 
common characteristics between the collisions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
April 2018. No physical changes have occurred at this intersection since. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 19-Apr-2018 


Time Period 7AM-6PM 


Vehicles 28997 


% Trucks/Buses 2% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 51 


Pedestrians 314 
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Based on the traffic volume data provided (and detailed in Appendix B), the 
following additional observations are observed: 


• Heavy vehicle volumes, with higher N-S (90%), cyclist volumes 
higher E-W (86%) 


• Over half WB and EB vehicles turns right or left (most EB vehicles 
turn right) 


• Similar patterns for heavy vehicles but most heavy vehicles move 
SB and NB through 


• Peak hour turns are very high for SB and WB left, significant 
volumes also for WB right (AM) and NB left (PM) 


• Dominant cycling volumes EB (EB through 6% of total) 


• Lower volumes of heavy vehicles as percentage of all vehicles (2%) 


• Bus route N-S on Vanier every 20-30 minutes 


• Low volume of pedestrians, consistent at all four legs with slight 
skew to south and north legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 21, 2019 at 4:40 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, P1: SBL, SBT (10s), P2: N-S 
(90s), P3: E-W (30s) 


• Bike lanes with flex posts both directions west of Vanier Pkwy on 
Donald 


• NB far side bus stop with bench, SB far side bus stop with shelter 


• Hydro pole on NE corner behind sidewalk 


• Heavy NS volumes 


• Medium bike volumes E-W 


An eastbound cyclist waits in bike lane 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High volumes on Vanier Parkway are uncomfortable for cyclists 


• Potential for turning conflicts between vehicles and 
cyclists/pedestrians on Donald Street and NB right from Vanier 
Parkway 


• No cyclist space on Donald Street east of Vanier Parkway 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs, including a bidirectional cycle track on the east side of Vanier 
Parkway to improve access for cyclists given the limited number of crossing 
opportunities along the corridor. On the west leg of the intersection, a 
revised design of buffered bike lanes is proposed to match the existing 
condition, due to the very low volume of vehicles and presence of mature 
trees in the boulevard. 


There are no physical constraints at the intersection. Both roadways have 
wide boulevards. 


The proposed solution is a protected intersection. 


Existing far-side transit stops are accommodated as island platform stops, 
which in conjunction with acceleration lane removal improves transit level 
of service by not requiring buses to merge in and out of travel lanes. 


Changes to Configuration 


The NBR turn channel is replaced with a dedicated right turn lane, which is 
not anticipated to cause performance issues (low-volume, 90 peak hour). 
The acceleration lanes on Vanier Parkway are also removed, as they are not 
required in conjunction with the proposed right-on-red restrictions. The 
curb lanes on Vanier Parkway are also reduced to 3.5 m. 


Turning Radii Accommodated 


As an arterial-collector intersection, the desired effective turning radius is 
12 m. Heavy vehicles turn at this intersection at low rates: 


• 18 heavy vehicles per day for NBR movement 


• 12 heavy vehicles per day for EBR movement 


• 0 heavy vehicles per day for SBR movement 


• 16 heavy vehicles per day for WBR movement 


The low vehicle volumes and very low heavy vehicle volumes on Donald 
Street to the west of the intersection are much more typical of a local 
roadway. As such, it is proposed that this section of road be designed for 
smaller effective turning radii. The SBR movement carries zero heavy 
vehicles and as such the NW corner is designed at a much smaller turning 
radius of 6 m. The desired effective turning radius of 12 m is 
accommodated for the NE and SE corners. Truck aprons are proposed on 
these corners to slow passenger vehicle turning speeds to improve safety 
for pedestrians and cyclists. 


Suggested Traffic Changes 


A three-phase operation is proposed, which includes fully protected NBL 
and SBL turns, which are a requirement given the bidirectional crossride on 
the east leg. Fully prohibited right-on-red is recommended for all right turn 
movements to reduce potential conflicts and improve safety for 
pedestrians and cyclists. 


Additional Considerations 


• The low traffic volume onto and off of Donald Street west of the 
intersection (~1,800 vehicles per day) is much more typical of a 
local street. It is suggested this roadway be reclassified as a local 
roadway to reflect these conditions. 


• The addition of a MUP on the east side of Vanier Parkway as 
directed by City of Ottawa staff may have impacts on the existing 
vegetation. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,140,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(10) Gladstone Avenue and Bank Street 


Context 


This intersection was selected based on the characteristics (cycling 
volumes, vehicle volumes, speed limit, and road classification) of the 
intersection. The intersection is signal controlled with no protected phases.  
There is a restriction on SBL from 7 – 9 AM. The surrounding land use is 
varied with high density mixed-use, and mid density commercial, and 
residential. There is a gas station on the southwest corner. 


Overview of Existing Intersection Characteristics 
Characteristic Bank Street Gladstone Avenue 


Road Classification Arterial Major Collector 


Speed Limit 50 km/h 50 km/h 


Truck Route South of Gladstone Yes 


Transit Frequent routes 6 and 
7. NB near side stop, SB 
far side stop 


Frequent route 14 and route 
114. EB and WB near side 
stops 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route Suggested Route with bike 
route signage 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB left, general 


SB two general 


EB two general 


WB one general 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Bank Street Gladstone Avenue 


Affordable Cycling Not Listed Not listed 
Project List 


Ultimate Cycling Local Route Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Bank Street and Gladstone Avenue are Transit Priority Corridors and 
Traditional Mainstreets in the Official Plan. 


Collision History 


There have been 72 reported collisions at this intersection from 2009 to 
2018. Sixteen resulted in non-fatal injuries, and the remainder resulted in 
only property damage, and two were not reportable. Ten collisions 
involved pedestrians, and 4 collisions involved a person cycling. One 
collision occurred during rainy, wet conditions, while the others occurred 
in clear, dry conditions during the day. Three of the collisions led to non-
fatal injuries. There were no prevailing commonalities between the 
collisions. There were no trends in pedestrian collisions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2016. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 27-Jul-2016 


Time Period 7AM-6PM 


Vehicles 13632 


% Trucks/Buses 4% 


% Bicycles (on-road) 6% 


Bicycles (on-road) 798 


Pedestrians 5875 
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Based on the traffic volume data provided (and detailed in the Appendix), 
the following additional observations are observed: 


• Motor vehicle traffic higher N-S (63%), as do bicycle volumes (71%) 


• High percentage of vehicle turns on E, W, and S legs; 46% of EB 
traffic turns left or right 


• EBR and NBL are high-volume movements during peak periods, 
EBL is moderate during AM peak 


• Bicycles account for 6% of on-road traffic 


• Bicycle traffic turning patterns are very similar to motor vehicles at 
this intersection 


• Truck/bus traffic is mostly through-bound, and accounts for 4% of 
overall volumes 


• High volume of pedestrians, mostly crossing on E and W legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 4:55 
PM. The following observations are noted: 


• Observed cycle times total 75 seconds, N-S = 47s, E-W = 28s 


• Very compact intersection, constrained on NW and NE corners 


• Very narrow lanes on west, north, and south legs 


• Parking lane on south side of east leg creates a pinch and 
congestion for EBT cyclists 


• Congested on all legs 


• Very slow speeds through intersection due to congestion 


• Very high pedestrian volumes 


• Several cyclists walking bikes, riding on sidewalks 


A car stopped in the crosswalk during the site visit 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Clarifying space for cyclists at intersection – current lack of space 


• Address the EBT pinch-point 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                 


  


  


  
 


 


 
 


 


 
 


 


 


   
 


 


 
 


 


 
    


  
 


 
  


   
 


  


 


  
  


  


  


  
 


 
  


 


   


 
 


 


 
  


 
  


 
 


    
 


Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Existing buildings on the NE, NW, and SE corners are built to the 
property line and impose significant constraints on the intersection. 


The proposed design is a dedicated intersection with adjacent crossings, as 
there is insufficient space for a fully protected intersection. Due to the 
high-volume EBR movement, a dedicated EBR lane is proposed, with a fully 
protected phase separated from the EBT bicycle movement. 


Bicycle stop bars are placed 2 m ahead of vehicle stop bars (except on the 
eastbound approach), and left turning cyclists are accommodated with 
turn boxes on all corners. 


Existing northbound and westbound transit stops are accommodated in 
the design in their present near-side locations with 1.2 m landing zones. To 
support the proposed design, it is proposed that the existing eastbound 
near-side stop be shifted to the far side of the intersection. 


Changes to Configuration 


On the south leg of Bank Street, one travel lane in each direction is 
removed in order to accommodate the proposed cycle tracks, resulting in 
the loss of the dedicated NBL lane. On the north leg, the second 
southbound lane is removed. On the west leg of Gladstone, the peak-travel 
(off-peak parking) westbound curb lane is removed, and on the east leg, 
the south on-street parking lane is removed. Removal of lanes may have 
significant impacts on traffic, transit operations, and parking supply and 
will need to be reviewed in more detail at functional design. 


The very narrow cross-sectional width of Bank St to the north of the 
intersection requires a continuous roadway width of 7 m to fit in the cycle 
tracks without narrowing the existing sidewalks. A 7 m “pinch point” is 
provided on the east leg of the intersection on the approach as a strategy 
to reduce travel speeds and create space for the proposed design. 


Turning Radii Accommodated 


As an arterial-collector intersection, the desired effective turning radius is 
12 m. Heavy vehicles turn at this intersection at low to moderate rates: 


• 17 heavy vehicles per day for NBR movement 


• 30 heavy vehicles per day for EBR movement 


• 9 heavy vehicles per day for SBR movement 


• 4 heavy vehicles per day for WBR movement 


The desired 12 m effective radius is provided on all corners, while still 
providing tighter physical corners for pedestrians (shown in red on SW 
corner). Truck aprons are provided on all corners to encourage slower 
turning speeds for passenger vehicles, while still accommodating turning 
heavy vehicles. Further review of truck apron design is required at 
functional design. 


Suggested Traffic Changes 


The proposed operation is to add a third phase where the EBR movement 
is fully protected and separated from eastbound cyclists and pedestrians 
crossing the south leg. 


• P1: N-S (peds and cyclists cross east and west legs) 


• P2: EBT, EBL, WBT, WBL, WBR (peds and cyclists cross north and 
south legs) 


• P3: EBT, EBL, EBR (peds and cyclists cross north leg only) 


The EBR protected phase is proposed at the end of the E-W phase rather 
than the beginning to avoid conflicting with cyclists using the SW two-
stage turn box and facilitate leading pedestrian and bicycle intervals, which 
are recommended on all legs to improve visibility of vulnerable road users. 
Peak-hour left turn restrictions may be required, especially for the NBL 
movement which reaches 115 vehicles during the PM peak. 


Fully prohibited right-on-red is required for all right turn movements as a 
condition of the two-stage turn boxes. 
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Additional Considerations 


• Cycle tracks on Bank Street are not recommended in isolation of 
extended cycling facilities on Bank Street. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $787,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(11) Gladstone Avenue and Booth Street 


Context 


This intersection was selected based on the collision history of the 
intersection. The intersection is signal controlled with leading pedestrian 
intervals. On the east side there is a channel for EBR that is stop controlled. 
The surrounding land use is mixed, mid density. There is a church on the 
northwest and southeast corners. St. Anthony Catholic School and 
Dalhousie Parents’ Day Care Centre are on the northeast corner. Piazza 
Dante Park is located on the southwest corner. 


Overview of Existing Intersection Characteristics 
Characteristic Gladstone Avenue Booth Street 


Road Classification Major Collector Major Collector 


Speed Limit 40 km/h 40 km/h 


Truck Route Yes No 


Transit Route 14 (frequent) and 114. No 
EB and WB near side stops 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route with bike Suggested Route 
route signage 


Pedestrian Facilities Sidewalks both sides Sidewalks both 
sides 


Configuration EB left, through, channel RT NB and SB wide 


WB left, through lane general lane 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Gladstone Avenue Booth Street 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Gladstone Avenue is a Transit Priority Corridor and a Traditional Mainstreet 
in the Official Plan. 


Collision History 


There have been 36 reported collisions at intersection from 2009 to 2018. 
Only five resulted in non-fatal injuries, and the remainder resulted in only 
property damage. There have been no collisions involving pedestrians. Five 
collisions involved a person cycling. One collision occurred during rainy, 
wet conditions, while the others occurred in clear, dry conditions during 
the day. Three of the collisions led to non-fatal injuries. All of the collisions 
occurred while the cyclist was making a through movement. Three of the 
collision were turning movement impacts, two of which were with SB 
cyclists hit by NBL turning cars. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2016. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 27-Jul-2016 


Time Period 7AM-6PM 


Vehicles 10958 


% Trucks/Buses 2% 


% Bicycles (on-road) 4% 


Bicycles (on-road) 455 


Pedestrians 861 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 
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• Slightly more vehicle volumes in E-W direction (55%), while 
bicycles are more heavy E-W (82%) 


• Most peak-hour turn movements are low-volume, except WBL and 
NBL during PM peak 


• Bicycles account for 7-8% of vehicle volumes travelling E-W 
through 


• Bicycles turning movements are minimal 


• Low truck/bus volumes, most heavy movements are likely buses 
travelling E-W (trucks are prohibited on Booth in both directions) 


• Moderate pedestrian volumes, south crosswalk is most-used 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 4:40 
PM. The following observations are noted: 


• Observed cycle times total 80 seconds, N-S = 38s, E-W = 42s, LPIs 
for both directions, no RTOR restrictions 


• EB cyclists are travelling slowly due to uphill 


• N-S approaches are wide enough that vehicles can swerve around 
vehicles waiting to make left turns 


• Uphill grade through intersection from west to east 


• Generally slow vehicle speeds, minimal aggressive movements 


• Lots of children 


• WB traffic is backed up from Rochester to the west, long queues 
on WB approach 


Long WB vehicle queue backed up from intersection 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Through bound bikes have potential conflicts with turning 
vehicles 


• Wide approach lanes on N and S legs could be ambiguous to users 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Buildings are present on all corners and are major constraints. 


The proposed design is a dedicated intersection with adjacent crossings, as 
there is insufficient space for a fully protected intersection. Bicycle stop 
bars are placed 2 m ahead of vehicle stop bars, and left turning cyclists are 
accommodated with turn boxes on all corners. While the EBR turn channel 
is retained in the design, geometric improvements are made on the EB 
approach to reduce vehicle turn speeds and improve safety for cyclists and 
pedestrians crossing the EBR turn channel. 


The existing transit stops are accommodated on the near sides of the 
intersection. The westbound stop includes an island platform and the 
eastbound stop includes a landing zone. 


Changes to Configuration 


The proposed design includes the removal of the EBL and WBL turn lanes, 
as well as one on-street parking lane on Gladstone west of the intersection. 
Removal of turn and parking lanes may have impacts on traffic, transit, and 
parking supply and will need to be reviewed in more detail at functional 
design. The NB and SB approach lanes are also narrowed to 4 m, which 
meets the minimum requirement of 8 m between curbs. 


Turning Radii Accommodated 


As a collector-collector intersection, the desired effective turning radius is 
12 m. Heavy vehicles turn at this intersection at very low rates: 


• 3 heavy vehicles per day for NBR movement 


• 5 heavy vehicles per day for EBR movement 


• 5 heavy vehicles per day for SBR movement 


• 3 heavy vehicles per day for WBR movement 


Trucks are prohibited on Booth Street, which accounts for the low turning 
volumes. Based on these restrictions and associated low volumes, it is 
proposed that a lower effective radius of 9 m be accommodated in the 
design. This will encourage slower vehicle turning speeds and create more 
corner storage space for pedestrians and cyclists. On the NE corner an 
effective radius of 9 m is provided with a physical radius of 5 m and a set 
back stop bar for southbound traffic. 


Truck aprons are also proposed on the NW and SE corners to slow turning 
speeds for passenger vehicles while still accommodating the low volume of 
heavy vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation of the intersection be 
maintained. Leading bicycle and pedestrian intervals are recommended on 
all legs to improve visibility of vulnerable road users. Peak-hour left turn 
restrictions may be required, particularly for the NBL and WBL movements 
which are high during the PM peak. The WBR movement is proposed to be 
prohibited based on direction from City staff. 


Fully prohibited right-on-red is recommended for all right turn movements 
to reduce potential conflicts and improve safety for pedestrians and 
cyclists. 


Additional Considerations 


• Autoturn analysis is required at functional design to verify that the 
desired control vehicles (emergency vehicles) can complete turns 
at the intersection without impacting bike boxes or curbs 


Cost Estimate 


The concept design has an estimate cost (Class D) of $792,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(12) Gladstone Avenue and Preston Street 


Context 


This intersection was selected based on the collision history of the 
intersection. The intersection is signal controlled and does not have any 
protected phases. The EB stop bar is set back approximately 8 m from the 
crosswalk. The NBL and WBL turn lanes are also set back 7 and 9 m from the 
intersection, respectively. The surrounding land use is mixed residential 
and commercial. The Adult High School is located on the southeast corner. 
Ottawa Fire Station No. 11 is located on Preston Street 4 blocks north of 
Gladstone. There is a PXO located 80 m north of the intersection on Preston 
Street. 


Overview of Existing Intersection Characteristics 
Characteristic Gladstone Avenue Preston Street 


Road Classification Major Collector Arterial 


Speed Limit 40 km/h 50 km/h 


Truck Route East of Preston Yes 


Transit Route 14 (frequent) 
and 114. EB stop far 
side and WB stop near 
side 


Route 85 (frequent), NB 
near side stop, SB far 
side stop 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route with 
bike route signage 


None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration WBL lane and through 
lane, One EB lane 


NB and SB left turn lane 
and one through lane 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Gladstone Avenue Preston Street 


Affordable Cycling 
Project List 


West of Preston listed as 
P1-28 


Not listed 


Ultimate Cycling 
Network 


Spine Route Local Route 


Cross-Town Bikeway Not listed Not listed 


Gladstone Avenue is a Transit Priority Corridor and a Traditional Mainstreet, 
and Preston Street is a Traditional Mainstreet in the Official Plan. 


The future Gladstone O-Train station will be located 200 m west of the 
intersection.  A large public housing development is proposed on the north 
side of Gladstone adjacent to the O-Train corridor. 


Collision History 


There have been 55 reported collisions at this intersection from 2009 to 
2018. Nineteen resulted in non-fatal injuries, and the remainder resulted in 
only property damage or were not reportable. There have been six 
collisions involving pedestrians. Eight collisions involved a person cycling. 
All the collision occurred in clear, dry conditions during the day, except for 
one was at night. All 8 of the collisions led to non-fatal injuries. All of the 
collisions occurred while the cyclist was making a through movement, 6 EB, 
and 2 WB. Six of the collisions involved vehicle turning movements 
resulting in the collision with the through cyclist. Of these collisions, two 
were EBR, two were EBL, and two were WBL movements. There were no 
trends in pedestrian collisions. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
June 2017. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 20-Jun-2017 


Time Period 7AM-6PM 


Vehicles 12688 


% Trucks/Buses 6% 


% Bicycles (on-road) 4% 


Bicycles (on-road) 470 


Pedestrians 1596 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle traffic heavier N-S (59%), while bicycles heavier E-W (71%) 


• Generally low-volume peak hour turning movements 


• SBL is moderate during AM peak and WBL and NBL are moderate 
during PM peak 


• Bicycles make up 4% of overall traffic and 7-11% of E-W through 
traffic 


• Higher percentage of heavy vehicles, highest on N-S through 
movements 


• Heavy vehicles account for 12% of WBR volumes and 14% of SBL 
volumes 


• Moderate volume of pedestrians, fairly balanced across all leg 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 4:25 
PM. The following observations are noted: 


• Observed cycle times total 70 seconds, N-S = 35s, E-W = 35s 


• Very constrained, poor sightlines on NW and SW corners 


• EB and WB cyclists have no dedicated space at far side of 
intersection 


• Cyclists making two-stage turns have very little space to queue 


• EB and WB approaches are significant downhill grades 


• Minimal sidewalk cycling 


• Lots of trucks travelling N-S 


• Frequent red-light running 


Car stopped in crosswalk during site visit 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Potential for conflicts between E-W cyclists and turning vehicles 
given visual constraints at intersection, and while bikes are 
travelling downhill to/through intersection 


• E-W posted speed limit and vehicles volumes are not suitable for 
mixed traffic operations, as per TAC Geometric Design Guidelines 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Existing buildings on the NW and SW corners are built to the 
property line and impose significant constraints on the intersection. Due 
to a significant roadway width restriction on the west leg, the design 
facilities are a westbound on-street bike lane, and mixed traffic operation 
eastbound. The westbound bicycle lane is prioritized over eastbound as 
westbound cyclists are travelling uphill and will experience a larger speed 
differential with vehicles. 


The proposed design is a dedicated intersection with adjacent crossings, as 
there is insufficient space for a fully protected intersection. Bicycle stop 
bars are placed 2 m ahead of vehicle stop bars, and left turning cyclists are 
accommodated with turn boxes on all corners. On the eastbound 
approach, cyclists share the lane with vehicles. 


Existing transit stops on all legs are accommodated in the design in their 
present near-side locations. 


Changes to Configuration 


Left turn lanes on the southbound, northbound, and westbound 
approaches are removed to provide space for cycle tracks. On-street 
parking lanes on Preston Street are also removed. Removal of lanes may 
have significant impacts on traffic, transit operations, emergency response 
operations, and parking supply and will need to be reviewed in more detail 
at functional design. Vehicle lanes on Gladstone Avenue on the west leg of 
the intersection are reduced to 3.5 m to accommodate the westbound 
bicycle lane within the existing curb-to-curb width. 


Seven metre “pinch points” are created on the east, south, and north legs 
of the intersection on the approaches, as a strategy to reduce travel speeds 
and create space for the proposed design. 


Turning Radii Accommodated 


As an arterial-collector intersection, the desired effective turning radius is 
12 m. Heavy vehicles turn at this intersection at varying rates: 


• 27 heavy vehicles per day for NBR movement 


• 12 heavy vehicles per day for EBR movement 


• 8 heavy vehicles per day for SBR movement 


• 78 heavy vehicles per day for WBR movement 


Given that the NE and SE corners carry the majority of the heavy vehicle 
turns, the desired 12 m effective radius is provided on these corners, while 
still providing tighter physical corners for pedestrians. The effective turning 
radius for the SBR and EBR movements is increased over the existing 
design by offsetting the vehicle paths further from the curb, but the 12 m 
desired effective radius is not met due to physical constraints. 


Truck aprons are proposed on all corners to encourage slower turning 
speeds for passenger vehicles, while still accommodating the daily volume 
of turning heavy vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation of the intersection be 
maintained. Leading bicycle and pedestrian intervals are recommended on 
all legs to improve visibility of vulnerable road users. Peak-hour left turn 
restrictions may be required, although left turn volumes are low to 
moderate during peak periods (22-85 vehicles per hour). 


Fully prohibited right-on-red is recommended for all right turn movements 
to reduce conflict potential and improve safety for pedestrians and cyclists. 


Additional Considerations 


• Autoturn analysis is required at the functional design stage to 
verify that the desired control vehicle (emergency vehicles) can 
complete turns at the intersection without impacting bike boxes 
or curbs 
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• Review of loading requirements for large vehicles on Gladstone 
Avenue west of the intersection will be required at functional 
design. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $680,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(13) Hazeldean Road and Eagleson Road 


Context 


This intersection was selected based on consultation. Hazeldean Road and 
Eagleson Road is a signalized intersection with protected phases in all 
directions, including EB and WB double left. Hazeldean Road becomes 
Robertson Road east of the intersection. All right turn movements have 
right turn channels. The surrounding area includes low-density residential 
and commercial land uses, and the Greenbelt to the east. Hazeldean Mall is 
located on the southwest corner of the intersection, with access to the mall 
via Eagleson Road.  


Overview of Existing Intersection Characteristics 
Characteristic Hazeldean Road Eagleson Road 


Road Classification Arterial Arterial 


Speed Limit 60 km/h 60 km/h, 80 km/h north 
of intersection 


Truck Route Yes Yes 


Transit Route 88 (frequent), no Route 164, 168, SB far 
stops at intersection, side stop 
turns onto Eagleson to 
stop at Hazeldean Mall 


Emergency Route Yes Yes 


Cycling Facilities None at intersection, None 
intermittent facilities 
along Hazeldean 


Pedestrian Facilities Sidewalks both sides On west side only 
west of Eagleson, none 
east 


Configuration NB left, two through, EB two left, three 
right channel through, right turn 


SB left, two through, channel 


right channel WB two left, three 
through, right turn 
channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Hazeldean Road Eagleson Road 


Affordable Cycling P3-6 listed west of Not listed 
Project List Eagleson – Segregated 


Bike Facility 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Hazeldean Road is a Transit Priority Corridor and an Arterial Mainstreet and 
Eagleson Road is a Transit Priority Corridor in the Official Plan 


Collision History 


There have been 158 reported collisions at this intersection from 2009 to 
2018. Twenty-one collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage only. One collision involved a 
pedestrian and one collision involved a person cycling. The collision 
occurred in the early morning in clear and dry conditions. The cyclist was 
heading through the intersection EB, and was hit by a NBR vehicle, 
resulting in a non-fatal injury. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
August 2016. No major physical changes have occurred at this intersection 
since then. 
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Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 18-Aug-2016 


Time Period 7AM-6PM 


Vehicles 30170 


% Trucks/Buses 2% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 45 


Pedestrians 65 


Based on the traffic volume data provided, (and detailed in Appendix A), 
the following additional observations are observed: 


• Consistent high vehicle volumes on all intersection legs, slightly 
higher N-S (58%), cyclist volumes higher E-W (73%) 


• Heavy vehicles follow same pattern with double the volume for N-
S vs. E-W 


• High peak hour volume for all turns except WB right during AM 


• Heavy vehicles about 2% of traffic at all movements, 3-4% at EB 
right and WB left 


• Bus movement N-S along Eagleson every 30 minutes in each 
direction, more frequent E-W on Hazeldean 


• Low overall volume of pedestrians, with most on west leg (80%) 


Site Visit Notes 


A site visit was conducted at this intersection on October 28, 2019 at 11:45 
PM. The following observations are noted: 


• Observed cycle times total 110 seconds, 4 phases with fully 
protected left movements. N-S = 54s, E-W = 20s. N-S pedestrian 
phase pretimed, E-W pedestrian phase fully actuated 


• Right turn channels on every corner 


• Red light camera on NW corner facing south 


• Hydro pole on SW corner 


• Paved shoulders on Robertson 350 m east of intersection 


• High posted speed limit creates potential safety issue: Eagleson 
changes from 80km/h to 60km/h SB just north of intersection 


• SBR channel has excessive turn radii, which allows drivers to 
proceed through channel at high speeds 


Left: Cars 
queuing for 
a protected 
left 
movement 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High posted speed limit and high volumes of cars are not 
acceptable for mixed traffic cycling, according to TAC Geometric 
Design Guidelines 


• Potential conflicts at right turn channels, especially free-flow SBR 
channel 


• Transition from 80 km/h to 60 km/h on Eagleson Road north of 
intersection may lead to excessive speeds through the 
intersection 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                     


  


  


 
  


  
  


 
 


 
 


  
 


 
 


 
 


 


  
  


 


   
 


 


 
   


 


 
   


 


 
 


   


  
   


 
 


  


    
  


  


    
   


 


  
  


  
 


  
 


   
 


 


  
 


  
 


 
 


Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on both Hazeldean Road and Eagleson Road. 
Due to the high posted speed limit and volumes, and generous boulevards, 
cycle tracks are proposed as 2.0 m wide, separated from the roadway by a 
1.5 m buffer. The proposed solution is a fully-protected intersection. 


As right turn volumes on all legs exceed 150 vehicles during peak hour, 
fully protected right turns are proposed on all legs, to fully separate all 
turning conflict points between vehicles and pedestrians. This involves the 
removal of all right turn channels and associated acceleration lanes. An 
alternative design is provided showing the footprint of smart channels, 
which improve the operational performance for right-turn movements, 
reduce signal infrastructure requirements, and shortened pedestrian and 
cyclist crossing distances. Smart channels require a larger amount of space 
to construct and require yield-controlled rather than fully-protected 
crossings for pedestrians and cyclists. 


The existing far-side southbound transit stop is accommodated as a 
landing zone style bus stop.  The remainder of the existing transit stops are 
set back from the intersection and are not a factor in the proposed 
intersection design. 


Changes to Configuration 


Existing through and turn lanes are maintained. Existing right turn 
channels are converted to adjacent turn lanes, and acceleration lanes are 
removed. 


The proposed configuration increases the pedestrian crossing distances by 
approx. 3 m on the north and east legs. 


Turning radii accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at moderate rates, with the 
highest being the EBR (79 heavy vehicles per day). A physical radius of 15 m 


is provided at all corners to easily facilitate heavy vehicle movements on all 
legs. Truck aprons are not necessary to reduce turning speeds, as right 
turning vehicles are signal-separated from cyclists and pedestrians. 


Suggested Traffic Changes 


The existing four-phase operation of the intersection can be maintained by 
operating the fully protected right turn movements in conjunction with 
dual left movements (e.g. WBR and EBR would operate in conjunction with 
NBL and SBL). Fully prohibited right-on-red is required as a condition of the 
fully protected turns. In conjunction with the concept design, it is also 
recommended that the speed limit on Eagleson Road be reduced to 60 
km/h further in advance of this intersection to provide a potentially safer 
and more comfortable operating environment for all road users. 


Additional Considerations 


• Bidirectional cycling facilities may be considered appropriate for 
this context as a cost-savings measure, given the lack of driveways 
and large distances between intersections 


• The design is well-suited for the placement of future bus stops on 
the far side of the intersection, as buses would not need to merge 
back into traffic from the right-turn lane.  They would be designed 
as an extension of the existing pedestrian refuges 


• Length of right turn lanes to accommodate queuing vehicles will 
be reviewed at functional design. 


• Under the current guidance of OTM Book 12, the intersection as 
shown is too large to accommodate traffic signals within the 
recommended 55 m longitudinally of the opposite stop bar. To 
enable the design to be compliant with Book 12, two solutions are 
suggested: 


o Removal of one through lane in each direction (reduction 
from three to two) 


o Replacement of right turn lanes with smart channels, 
which provide opportunities for signals to be placed 
closer to the intersection. A second version of the 
intersection is provided showing the approximate 
footprints for smart channels. 
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• The smart channel option will move the crossings and stop bars 
closer to the centre of the intersection, modifying the paths of left 
turning vehicles at this intersection. Autoturn analysis required at 
the functional design stage to verify that left turn paths will not 
overlap. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,290,000 for the 
base option, and $1,520,000 for the option with smart channels.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule A+ will 
be required. For the smart channel option, it is expected that a MCEA 
Schedule B will be required. 
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(14) Hazeldean Road and Terry Fox Drive 


Context 


This intersection was selected based its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Hazeldean Road and 
Terry Fox Drive is a signalized intersection with protected double left turn 
phases in all directions. All right turn movements have right turn channels. 
The surrounding area includes low-density residential, industrial, and 
commercial land uses. There is a shopping plaza on the southeast corner, 
and a grocery store on the southwest, with residential subdivisions setback 
from the intersection. The Kanata Recreation Complex is on the northwest 
corner, and the Hazeldean Industrial Park on the northeast corner. 


Overview of Existing Intersection Characteristics 
Characteristic Hazeldean Road Terry Fox Drive 


Road Classification Arterial Arterial 


Speed Limit 60 km/h 70 km/h 


Truck Route Yes Yes 


Transit Route 88 (frequent), 61 
(rapid), stops set back 
from intersection. 


Route 88 (frequent), 167, 
stops set back from 
intersection 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB two left, two through, 
right channel 


SB two left, two through, 
right channel 


EB two left, two through, 
right turn channel 


WB two left, two through, 
right turn channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Hazeldean Road Terry Fox Drive 


Affordable Cycling 
Project List 


P3-6 listed east of Terry Fox 
– Segregated Bike Facility 


Not listed 


Ultimate Cycling 
Network 


Spine Route Spine Route 


Cross-Town Bikeway Not listed Yes – Route 8 


Hazeldean Road is a Transit Priority Corridor and an Arterial Mainstreet and 
Terry Fox Drive is a Transit Priority Corridor in the Official Plan 


Collision History 


There have been 176 reported collisions at this intersection from 2009 to 
2018. Forty collisions resulted in non-fatal injuries, with the remainder 
resulting in property damage only. One collision involved a pedestrian and 
three collisions involved a person cycling. Two of these collisions occurred 
in clear and dry conditions. All of the cyclist collisions were angle collisions. 
Two of the collisions resulted in non-fatal injuries, the other resulted in 
property damage. There were no other prevailing similarities between the 
collisions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
March 2016. No major physical changes have occurred at this intersection 
since then. 
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Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 3-Mar-2016 


Time Period 7AM-6PM 


Vehicles 28736 


% Trucks/Buses 4% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 1 


Pedestrians 102 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• N-S and E-W vehicle volumes are balanced; a similar pattern is 
seen for heavy vehicles 


• Higher cyclist volumes seen in June 2014 data (136) with higher 
volumes on NB and EB movements 


• Consistently high overall turn movements at all right and left 
turns. Highest SB right and EB left 


• High volume peak turns for all movements excluding NB right 


• Moderate-heavy vehicle volumes, high heavy vehicle percentages 
at SB left (7%) and WB right (8%) 


• Bus traffic every 20 minutes N-S through and every 12 minutes E-
W through 


• Low pedestrian volumes, highest on the south leg. Triple the 
volume in June from March 


Site Visit Notes 


A site visit was conducted at this intersection on October 28, 2019 at 11:25 
PM. The following observations are noted: 


• Observed cycle times total 110 seconds, 4 phases, fully protected 
lefts. Pedestrian phases semi-actuated (N-S phase pretimed, E-W 
phase fully actuated) 


• Right turn channels on every corner 


• Floating bike lanes every approach 


• N-S hydro line on west side 


• Many heavy trucks present 


• Frequent vehicles speeding up at end of each cycle 


• Terry Fox posted 70 km/h 


• Frequent bus turning movement: SBL and WBR 


A truck making a 
right turn during the 
site visit. The hydro 
line on the north 
side can also be 
seen 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High posted speed limit and high volumes of cars are not 
acceptable for mixed-traffic cycling according to TAC Geometric 
Design Guidelines 


• Potential conflicts between vehicles and pedestrians/cyclists at 
right turn channels 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                     


  


  


  
  


   
   


 


 
 


 
 


   
 


 
 


 
 


  
 


 


   
  


 


 


 
 


   
 


 
 


   


  
   


 
 


  


    
 


 


  


  
  


  
 


  
 


 
  


  
  


 


 


 
 


 


 


 
 


Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on both Hazeldean Road and Terry Fox Drive. Due to the high posted 
speed limit and volumes, and generous boulevards, cycle tracks are shown 
are 2.0 m wide, separated from the roadway by a 1.5 m buffer. The 
proposed solution is a fully-protected intersection. 


Right turn volumes on all legs exceed 150 vehicles during peak hour, so 
fully protected right turns are proposed on all legs, to fully separate all 
turning conflict points between vehicles and pedestrians. This involves the 
removal of all right turn channels and their associated acceleration lanes. 
An alternative design is provided showing the footprint of smart channels, 
which improve the operational performance for right-turn movements, 
reduce signal infrastructure requirements, and shorten pedestrian and 
cyclist crossing distances. Smart channels require a larger amount of space 
to construct and require yield-controlled rather than fully-protected 
crossings for pedestrians and cyclists. 


The existing transit stops are set back from the intersection and are not a 
factor of the proposed intersection design. 


Changes to configuration 


Existing through and turn lanes are maintained. Existing right turn 
channels are converted to adjacent turn lanes, and acceleration lanes are 
removed. 


Turning Radii Accommodated 


This is an arterial-arterial intersection, so the desired effective turning 
radius is 15 m. Heavy vehicles turn at this intersection at a high rate, with 
the highest being the westbound right (134 heavy vehicles per day). A 
physical radius of 15 m is provided at all corners to easily facilitate heavy 
vehicle movements on all legs. Truck aprons are not necessary to reduce 
turning speeds since right turning vehicles are signal-separated from 
cyclists and pedestrians. 


Suggested Traffic Changes 


The existing four-phase operation of the intersection can be maintained by 
operating the fully protected right turn movements in conjunction with 
dual left movements (so WBR and EBR would operate in conjunction with 
NBL and SBL). Fully prohibited right-on-red is required as a condition of the 
fully protected turns. In conjunction with the concept design, it is also 
recommended that the speed limit on Terry Fox Drive be reduced to 60 
km/h to provide a potentially safer and more comfortable operating 
environment for all road users, which may require design changes to the 
corridor to accommodate this speed. 


Additional Considerations 


• The design is well-suited for the placement of future bus stops on 
the far side of the intersection, as buses would not need merge 
back into traffic from the right-turn lane.  They would be designed 
as an extension of the existing pedestrian refuges 


• Due to the generally unconstrained context of this intersection, 
smart channels may be considered on all corners as an alternative 
design, which may improve performance of right turn movements. 
This should be considered at the functional design stage 


• The smart channel option will move the crossings and stop bars 
closer to the centre of the intersection, modifying the paths of left 
turning vehicles. Autoturn analysis required at the functional 
design stage to verify that left turn paths will not overlap. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,170,000 for the 
base option, and $1,360,000 for the smart channel option. Property will be 
required to implement the concept design.  A full breakdown of the cost 
estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(15) West Hunt Club Road and Merivale Road 


Context 


This intersection was selected based its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). West Hunt Club Road 
and Merivale Road is a signalized intersection with protected left turn 
phases for all directions. All right turn movements have right turn channels. 
The surrounding land use is low-density commercial and industrial uses. 


Overview of Existing Intersection Characteristics 
Characteristic West Hunt Club Road Merivale Road 


Road Classification Arterial Arterial 


Speed Limit 80 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 96B, 199, stops 
setback from intersection 


Route 80 (frequent), 186, 
stops setback from 
intersection 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB two left, two through, 
right channel 


WB left, three through, 
right channel 


NB left, two through, 
right turn channel 


SB two left, two through, 
right turn channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
West Hunt Club Road Merivale Road 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway No No 


Merivale Road is a Transit Priority Corridor (continuous lanes) and an 
Arterial Mainstreet and West Hunt Club Road is a Transit Priority Corridor 
(isolated measures) in the Official Plan. 


Collision History 


There have been 253 reported collisions at this intersection from 2009 to 
2018. Thirty-six collisions resulted in non-fatal injuries, and one resulted in 
a fatality, with the remainder resulting in property damage only. No 
reported collisions involved a pedestrian. One collision involved a person 
cycling, resulting in a fatal injury. It occurred during the day in clear, wet 
conditions. The cyclist was EB making an unknown movement and was hit 
by an EBR truck and trailer. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
April 2016. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


     


                 


 


  
  


    
    


 


   
    


   


     


   


  
  


  
  


 


   


    


     


    
 


  
 


  
  


  
  


 


 
    


 
  


 
 


  


   


  
  


 


   
     


 
      


    
 


  


  


 
  


 


  
 


  


  


  


  


  


  


  


   


 
 


  


Collection Method Miovision 


Date Collected 26-Apr-2016 


Time Period 7AM-6PM 


Vehicles 37144 


% Trucks/Buses 4% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 24 


Pedestrians 207 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle movements balanced in both directions 


• 30-40% of vehicles at all legs make a turn at the intersection 
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• Similar patterns for heavy vehicles except higher volume of NB 
turns 


• Peak hour turns high for all movements except EB right - highest 
for PM SB right and WB right 


• Significantly higher bicycle volumes in June 2013 vs. April 2016 


• Bicycle movements mainly N-S and E-W through, with highest 
volume of turns NB right (June) 


• Up to 9% heavy vehicle traffic, particularly at NB and EB right, and 
WB and NB left 


• Bus route N-S on Merivale every 15 minutes in both directions 


• Low pedestrian volumes, balanced volumes at all legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 16, 2019 at 12:30 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, P1: NBL, SBL (21s), P2: N-S 
(38s), P3: EBL, WBL (17s), P4: E-W (34s) 


• Very small RT channels all legs 


• Painted bike lane West Hunt Club Roadboth directions 


• Bus stops on Merivale Road: NB far side, SB near side; none on 
West Hunt Club Road 


• Very high volumes for both roads 


• Very high posted speed limit on West Hunt Club (80km/h) 


• Few pedestrians, very few cyclists 


Pedestrians waiting on island to cross road 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Extremely long floating bike lane east of intersection which is 
uncomfortable for cyclists and has the potential to create conflicts 
between cyclists and vehicles 


• High posted speed limit and high volumes on Merivale Road are 
not appropriate for mixed-traffic cycling, according to TAC 
Geometric Design Guidelines 


• High heavy vehicle movements EBR, NBL, NBR according to traffic 
data, which may present conflicts for cyclists 


• Potential conflicts between vehicles and pedestrians/cyclists at 
right turn channels 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on both West Hunt Club Road and Merivale Road. Due to the high speed 
limit and volumes, and generous boulevards, cycle tracks are shown are 2.0 
m wide, separated from the roadway by a 1.5 m buffer. The proposed 
solution is a fully-protected intersection. 


As right turn volumes on all legs exceed 150 vehicles during peak hour, 
fully protected right turns are proposed on all legs, to fully separate all 
turning conflict points between vehicles and pedestrians. This involves the 
removal of all right turn channels and their associated acceleration lanes. 
An alternative design is provided showing the footprint of smart channels, 
which improve the operational performance for right-turn movements, 
reduce signal infrastructure requirements, and shorten pedestrian and 
cyclist crossing distances. Smart channels require a larger amount of space 
to construct and require yield-controlled rather than fully-protected 
crossings for pedestrians and cyclists. 


The existing transit stops are set back from the intersection and are not a 
factor of the proposed intersection design. 


Changes to Configuration 


Existing through and turn lanes are maintained. Existing right turn 
channels are converted to adjacent turn lanes, and acceleration lanes are 
removed. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at a moderate to high rate, with 
the highest being the northbound right (131 heavy vehicles per day). A 
physical radius of 15 m is provided at all corners to easily facilitate heavy 
vehicle movements on all legs. Truck aprons are not necessary to reduce 
turning speeds since right turning vehicles are signal-separated from 
cyclists and pedestrians. 


Suggested Traffic Changes 


The existing four-phase operation of the intersection can be maintained by 
operating the fully protected right turn movements in conjunction with 
dual left movements (so WBR and EBR would operate in conjunction with 
NBL and SBL). Fully prohibited right-on-red is required as a condition of the 
fully protected turns. In conjunction with the concept design, it is also 
recommended that the speed limit on West Hunt Club Road be reduced to 
60 km/h to provide a potentially safer and more comfortable operating 
environment for all road users, which may require design changes to the 
corridor to accommodate this speed. 


Additional Considerations 


• The design is well-suited for the placement of future bus stops on 
the far side of the intersection, as buses would not need merge 
back into traffic from the right-turn lane.  They would be designed 
as an extension of the existing pedestrian refuges 


• Under the current guidance of OTM Book 12, the east-west cross 
section as shown is too large to accommodate traffic signals 
within the recommended 55 m longitudinally of the opposite stop 
bar. To enable the design to be compliant with Book 12, two 
solutions are suggested: 


o Removal of one through lane in each direction on West 
Hunt Club Road (reduction from three to two) 


o Replacement of right turn lanes with smart channels, 
which provide opportunities for signals to be placed 
closer to the intersection. Note that the existing building 
on the SW corner is in conflict with the footprint of a 
smart channel at that location. A second version of the 
intersection is provided showing the approximate 
footprints for smart channels. 


• The smart channel option will move the crossings and stop bars 
closer to the centre of the intersection, modifying the paths of left 
turning vehicles at this intersection. Autoturn analysis required at 
the functional design stage to verify that left turn paths will not 
overlap. 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $1,150,000 for the 
base option and $1,340,000 for the option with smart channels. Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(16) West Hunt Club Road and Prince of Wales Drive 


Context 


This intersection was selected based its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). West Hunt Club Road 
and Prince of Wales Drive is a signalized intersection with protected left 
turn phases for all directions. All right turn movements have right turn 
channels. The surrounding land use is low-density commercial and 
industrial uses to the west of the intersection. To the east is the Rideau 
River. West Hunt Club Road is one of the few bridges that crosses the 
Rideau River in the southern part of the City. On the east side of the river is 
Ottawa International Airport and the airport business park. 


Overview of Existing Intersection Characteristics 
Characteristic West Hunt Club Road Prince of Wales Drive 


Road Classification Arterial Arterial 


Speed Limit 80 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 96, stops setback None 
from intersection 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB two left, two through, NB left, two through, 
right channel right turn channel 


WB two left, two SB two left, two through, 
through, right channel right turn channel; tapers 


to one through lane each 
direction north and south 
of intersection 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
West Hunt Club Road Prince of Wales Drive 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Spine Route, Major 
Network Pathway on east side 


Cross-Town Bikeway No Yes, Route 6 


West Hunt Club Road is a Transit Priority Corridor in the Official Plan. 


Collision History 


There have been 309 reported collisions at this intersection from 2009 to 
2018. Forty-eight collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage only. No reported collisions 
involved a pedestrian. One collision involved a person cycling, resulting in 
property damage only. It occurred during the day in clear, dry conditions. 
The cyclist was WB making a through movement and was hit by a WBR car. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2016. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 10-Jul-2016 


Time Period 7AM-6PM 


Vehicles 47825 


% Trucks/Buses 4% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 220 


Pedestrians 82 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Volumes for vehicles and cyclists balanced E-W and N-S, slightly 
higher E-W volumes for vehicles (58%) 


• High NB right and WB left turns 


• High peak hour turns at all movements except NB left and EB right 


• Majority through movements for bicycles, but high turn 
movements at WB right and EB left 


• Moderate percentage of trucks, higher percentage (5-6%) at WB 
right and EB right 


• Low volumes of buses (every hour) 


• Low pedestrian volumes. Preference for south and west legs (45 
and 29% respectively) 


Site Visit Notes 


A site visit was conducted at this intersection on October 28, 2019 at 12:30 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, with 4 phases, including 
fully protected lefts 


• Very large right turn channels on every corner and large islands 


• Long pedestrian crossing distances 


• Floating bike lanes east-west and north of intersection 


• Recently implemented bicycle right-turn channel crossings on SE 
and SW legs 


• Two-stage bicycle turn boxes on all corners 


• Poor vehicle yield rates to pedestrians through channels 


• High volume of trucks 


• Many turning vehicles 


• Heavy volumes all legs especially E-W 


At left: Cyclists 
going through the 
intersection with a 
truck following 
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At left: 
Recently 
implemented 
cycling 
improvement 
from in-
boulevard 
cycling facility, 
across right 
turn channel 
to on-road 
facility 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High speed right turn channel design can lead to poor yield 
compliance and potential conflicts at corners 


• Floating bike lanes for long distances present potential for 
conflicts between vehicles and cyclists 


• High speeds and volumes are not appropriate for mixed-traffic 
cycling, according to TAC Geometric Design Guidelines 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on both West Hunt Club Road and Prince of Wales Drive. Due to the high 
posted speed limit and volumes, and generous boulevards, cycle tracks are 
shown at 2.0 m wide and separated from the roadway by a 1.5 m buffer. 
Vehicle right turn volumes are exceptionally high at this intersection for the 
NBR (900+ vehicles peak hour) and the WBR movements. To accommodate 
these movements, smart channels are proposed on all legs, to manage 
vehicle turning speeds and support vehicles yielding to pedestrians and 
cyclists. Mixing smart channels with non-channelized corners can present 
geometric issues for crosswalks and crossrides, and thus smart channels are 
proposed on all legs. 


The existing transit stops are set back from the intersection and are not a 
factor of the proposed intersection design. 


Changes to Configuration 


Existing through and turn lanes are maintained. Existing right turn 
channels are converted to smart channels, and acceleration lanes are 
removed. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at a high rate, with the highest 
being the northbound right (176 heavy vehicles per day). A truck apron 
radius of 7 m is provided at all smart channel corners to encourage slower 
turning speeds for passenger vehicles, while still accommodating the daily 
volume of turning heavy vehicles. 


Suggested Traffic Changes 


No changes are proposed to the existing four-phase operation of the 
intersection. In conjunction with the concept design, it is recommended 
that the speed limit on West Hunt Club be reduced to 60 km/h to provide a 
potentially safer and more comfortable operating environment for all road 


users, and to reduce potential for conflicts at the smart channel. A 
reduction in speed limit may require design changes to the corridor to 
accommodate this speed. 


Additional Considerations 


• This intersection carries the highest volume of traffic of all study 
intersections (47,825 ADT). Given the significant turning volumes 
at this intersection (especially WBR and NBR), underpasses or 
overpasses for cyclists and pedestrians may be an optimal solution 
from a safety and operations perspective (see image below for 
example) 


• The truck apron geometry is subject to refinement based on 
Autoturn analysis to ensure that a WB-20 can complete a turn 
using the apron 


• Protected corners with fully protected right turns were considered 
for the SBR and EBR movements due to lower turning volumes, 
however a mix of smart channels and protected corners would 
create significant skews for bicycle and pedestrian crossings, and 
thus this solution was not advanced in the design 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $1,650,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule A+ will 
be required. 


Above: Intersection with MUP underpass on west side near Amsterdam, NL 


Source: 
https://www.google.ca/maps/@52.4266031,4.8280396,342a,35y,354h/data 
=!3m1!1e3 
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(17) Island Park Drive and Richmond Road 


Context 


This intersection was selected based on the collision history of the 
intersection. The intersection is signal controlled with no protected phases. 
The surrounding land use is mixed, medium-density, with proposed high-
density developments along the Richmond Road/Wellington Street West 
corridor, including at the northeast corner of the intersection. Hilson 
Avenue Public School is one block west of the intersection. 


Overview of Existing Intersection Characteristics 
Characteristic Richmond Road Island Park Drive 


Road Classification Arterial Federally Owned Road 


Speed Limit 50 km/h 40 km/h 


Truck Route Yes No 


Transit Frequent routes 11, 51, No 
and route 153. EB near 
side, WB far side stops 


Emergency Route Yes Yes 


Cycling Facilities None Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB and WB wide lanes NB left, general 
accommodate two SB left, general 
vehicles 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Richmond Road Island Park Drive 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Richmond Road/Wellington Street West is a Transit Priority Corridor and a 
Traditional Mainstreet in the Official Plan.  As a federal roadway, Island Park 
Drive is under the jurisdiction of the National Capital Commission. 


Collision History 


There have been 91 reported collisions at this intersection from 2009 to 
2018. Thirteen resulted in non-fatal injuries, one collision was not 
reportable, and the remainder resulted in only property damage. There has 
been one collision involving a pedestrian. Six collisions involved a person 
cycling. One collision occurred during rainy, wet conditions, while the 
others occurred in clear, dry conditions in the afternoon and evening times. 
Four of the collisions led to non-fatal injuries. All of the collisions occurred 
while the cyclist was making a through movement, with no prevailing 
pattern in the travel direction of the cyclists. Three of the collision were 
turning movement impacts, two of the impacts were sideswipe impacts. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2016. No major physical changes have occurred at this intersection since 
then. 


Existing Traffic Volume Summary 
Summary Data 


    


                 


 


  
  


 
   


    


   
   


   


   


   


   
 


    


 


   


   


    


  


 


 


 


  


   
  


 
   


 
 


   


   


    
  


 


 


   
    


      
      


   
    


  
  


  


  


  


 


  
 


  


 


  


  


  


  


  


   


  
 


Collection Method Miovision 


Date Collected 26-Jul-2016 


Time Period 7AM-6PM 


Vehicles 15692 


% Trucks/Buses 2% 


% Bicycles (on-road) 3% 


Bicycles (on-road) 505 


Pedestrians 712 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 
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• Trucks/buses account for 5-7% of vehicles in E-W direction 


• No high-volume peak hour turning movements 


• N-S direction carries more vehicles (59%) 


• E-W direction carries more bicycles (56%) 


• Pedestrians mostly cross N and S legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 7, 2019 at 4:30 
PM. The following observations are noted: 


• Observed cycle times total 85 seconds, N-S = 45s, E-W = 40s 


• LT vehicles frequently block one lane in E-W movement, leading to 
sharp lane changes as drivers go around 


• Intersection performing well, no signal movement failures 


• No left turn queueing area for bikes despite frequent left turns 
observed 


• Cyclists frequently cross by riding through crosswalk 


SB cyclist going through the intersection 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Frequent vehicle lane changes E-W create could create a 
significant hazard for all road users, especially cyclists 


• Potential for reduced visibility for cyclists at intersection 


• Lack of separation for cyclists E-W, which is inappropriate for this 
type of road based on TAC Geometric Design Guidelines 


• Lack of integration of trail/pathway on NE corner could create 
potential for conflicts 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. There are no physical building constraints at the intersection, 
though the north leg is significantly skewed. 


The proposed solution is a protected intersection. The existing pedestrian 
path to the NE is proposed as upgraded to separated walking and cycling 
facilities, and is integrated into the design of the NE corner. 


Existing eastbound and westbound near-side transit stops are 
accommodated in the design as far-side stops. The westbound stop has an 
island platform and the eastbound stop has a landing zone. 


Changes to Configuration 


To accommodate the proposed cycle tracks on Richmond Road, the peak 
period travel lanes (off-peak parking lanes) are removed. Dedicated left 
turn lanes are provided at the intersection. The removal of traffic and 
parking lanes may have impacts on traffic, transit operations, and parking 
supply and will need to be reviewed in more detail at functional design. 
The existing lane configurations on Island Park Drive are maintained, 
although the roadway width is narrowed north and south of the 
intersection. 


Turning Radii Accommodated 


As an arterial-federal intersection with trucks prohibited on Island Park 
Drive and no transit turning movements, the assumed effective turning 
radius is 9 m on all corners. Heavy vehicles turn at this intersection at very 
low rates, between 0 and 4 per day. 


Suggested Traffic Changes (signals, operations) 


It is proposed that the existing two-phase operation of the intersection be 
maintained. Fully prohibited right-on-red is recommended for all right turn 
movements to reduce conflict points and improve safety for pedestrians 
and cyclists. In conjunction with the concept design, a lower posted speed 


limit of 40 km/h is recommended for Richmond Road, which may require 
design changes to the corridor to accommodate this speed. 


Additional Considerations 


• The conversion from four lanes to three on Richmond Road could 
improve safety for all road users, including motorists. The current 
configuration is observed to encourage sudden lane changes as 
motorists change lanes to bypass left-turning queued vehicles. 
This contributes to side-swipe collisions involving motorists and 
cyclists. 


• The bidirectional neighbourhood connection to the NE may create 
demand for southbound cyclists to cross on the east leg. However, 
this demand is expected to be very low, as SBL cyclists will likely 
choose to travel east through local streets rather than detouring 
west to reach this intersection. A demand study should be 
conducted at functional design 


• Impacts to existing vegetation should be considered at functional 
design 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,010,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(18) King Edward Avenue and Sussex Drive 


Context 


This intersection was selected based its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). King Edward Avenue 
and Sussex Drive is a signalized intersection with protected/permissive left 
turn WB phase. There is a WBR restriction, NB through restriction and EBL 
restriction from Monday to Friday 3-6 PM. The surrounding land use is 
institutional and recreational. The north leg of the intersection is the 
driveway to the National Research Council Canada building. The Global 
Affairs Canada Pearson Building is southwest of the intersection and the 
Diefenbaker Building is southeast, on Green Island. The adjacent sites on 
the Ottawa and Rideau rivers are popular tourist destinations. There are 
many nearby embassies. King Edward Avenue SB has access to the 
Macdonald-Cartier Bridge to Quebec. There are multiple pathways near the 
intersection. 


Overview of Existing Intersection Characteristics 
Characteristic King Edward Avenue Sussex Drive 


Road Classification Arterial Arterial 


Speed Limit 40 km/h 60 km/h 


Truck Route Yes West of King Edward 


Transit None Route 9, WB near side, EB 
far side 


Emergency Route Yes Yes 


Cycling Facilities MUP on east side Bike Lane, floating lane 
approach EB 


Pedestrian Facilities Sidewalk on west side, 
MUP on east side 


Sidewalks both sides 


Configuration NB left, through/right 
lane 


EB two through, right 
turn lane 


SB left, through/right 
lane 


WB left, two through 
lanes 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
King Edward Avenue Sussex Drive 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Major Pathway on east Spine Route 
Network side 


Cross-Town Bikeway Not listed Not listed 


Collision History 


There have been 55 reported collisions at this intersection from 2009 to 
2018. Nine collisions resulted in non-fatal injuries, with the remainder 
resulting in property damage. No reported collisions involved a pedestrian. 
Two collisions involved a person cycling, both resulting in non-fatal 
injuries. In both collisions, the cyclist was making an EB through 
movement, and was hit by a WB left turning car. Both collisions occurred 
during the day in clear, dry conditions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
May 2017. No major physical changes have occurred since then. 
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Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 18-May-2017 


Time Period 7AM-6PM 


Vehicles 18097 


% Trucks/Buses 2% 


% Bicycles (on-road) 4% 


Bicycles (on-road) 647 


Pedestrians 937 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Significantly higher vehicles (light and heavy) and cyclist volumes 
for E-W movements 


• Majority of NB vehicles turn east or west (driveway ahead), 
significant volume of WB vehicles turn left and EB turn right 


• High peak turns at WB left and EB right 


• High bicycle volumes, 4% of total vehicles, but particularly >10% 
of WB and NB through and SB and NB left 


• Most northbound and southbound bicyclists turn, with >90% of 
NB cyclists turning left 


• Almost all EB and WB cyclists are moving through the intersection, 
with 5% EB turning right 


• Overall low volume of trucks at 2%, higher percentage of heavy 
vehicles at NB through and NB right 


• Bus volumes E-W every 30 minutes in each direction 


• Moderate pedestrian volumes, majority at south leg (60%) 


Site Visit Notes 


A site visit was conducted at this intersection on October 31, 2019 at 7:20 
AM. The following observations are noted: 


• Observed cycle times total 80 seconds, P1: N-S [King Edward] (30s), 
P2: WBL, WBT (20s), P3: E-W [Sussex] (30s) 


• Overly large intersection; large radius right turns 


• Painted bike lanes with flex posts on Sussex 


• Green painted “floating” lane EB on Sussex 


• MUP on east side of King Edward but meets 25m SE of intersection 


• North leg is NRC access 


• WB near side bus stop on Sussex 


• Construction at 125 Sussex is blocking full extent of EB right lane--
normally this lane starts 150m further west with that additional 
length intended for busses only, with bike lane floating between 
bus lane and general purpose lanes 


• Heavy E-W and EBR traffic; very light NB traffic 


• Vehicles block floating bike lane while queuing for EBR onto King 
Edward 


• No cyclists observed but weather very rainy 
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Looking SW at intersection. The EB floating bike lane on the W approach can be seen 
(Google Streetview) 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Vehicles blocking floating bike lane when turning EBR 


• Many vehicles enter bus lane prior to start of right turn lane, 
creating potential for conflicts with cyclists and other vehicles 


• Uncomfortable for cyclists in long floating bike lane 


• E-W cyclists have potential for conflicts with WBLT 


• NB bikes cannot turn left comfortably 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on Sussex Drive, and a bidirectional cycle track 
on the east side of King Edward Avenue, extending through the 
intersection. The existing bridge east of the intersection imposes a cross-
sectional constraint on the east leg, but this is assumed to be beyond the 
scope of the intersection design. 


The proposed design is a protected intersection, with a smart channel on 
the SW corner (note that Sussex is assumed to be the east-west roadway). 
Protected corners are proposed on the NE, SE, and NW corners. The smart 
channel on the SW corner is proposed in order to accommodate the very 
high EBR turn volume during peak hours (762 during PM peak) 


The existing eastbound far-side transit stop is accommodated in the 
proposed design as an island platform stop. 


Changes to Configuration 


The existing lane configurations are maintained on the east, south, and 
west legs of the intersection. The southbound left turn lane from the 
driveway is removed. The eastbound right turn lane is replaced with a 
smart channel with a raised crossing to improve vehicle operation 
encouraging yielding to pedestrians and cyclists. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles make right turns at this intersection at low to high rates: 


• 18 heavy vehicles per day for NBR movement 


• 111 heavy vehicles per day for EBR movement 


• 0 heavy vehicles per day for SBR movement 


• 1 heavy vehicles per day for WBR movement 


The high volume EBR movement for heavy vehicles is accommodated with 
the smart channel design. The minimum physical radius of 5 m is provided 
on the NE and NW corners in response to the very low volume of heavy 
turning vehicles here. A physical radius of 12 m is provided on the SE 
corner to create an effective radius of 15 m for the NBR movement. 


A truck apron is proposed on the SW corner to slow turning speeds for 
passenger vehicles while still accommodating the low volume of heavy 
vehicles. 


Suggested Traffic Changes 


It is proposed that the existing signal phasing operation of the intersection 
be maintained. Fully prohibited right-on-red is recommended for the NBR 
and WBR movements to reduce conflict points and improve safety for 
pedestrians and cyclists. 


The SBL is very low volume, carrying just 55 vehicles all day. It is proposed 
that this movement be fully prohibited, requiring SBL traffic to detour to 
the nearest signalized intersection 175 m to the west or use the 
roundabout at Union Street and King Edward Avenue. This mitigates the 
need for a fully protected movement, which would be required in 
conjunction with the bidirectional crossride on the east leg. 


Additional Considerations 


• While the SBL is proposed as prohibited at this intersection, it is 
possible to accommodate the movement by providing a fully 
protected phase for this movement, as required due to the 
presence of a conflicting bidirectional cycling facility crossing (a 
current requirement of the City of Ottawa). This would require an 
additional phase to the operation of the intersection, which would 
likely impact the intersection’s capacity. This should be 
investigated at the functional design stage. 


o Alternatively, a permissive left may be acceptable; the 
MassDOT Separated Bike Lane Planning & Design Guide 
(2015) suggests a threshold for protecting a left turn 
across a bidirectional cycling facility and one lane of 
traffic of 50 vehicles during peak hour. For the SBL 
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movement, the peak hour turn volume is only 12 vehicles 
per hour, well below the threshold 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,130,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule A+ will 
be required. 
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(19) King Edward Avenue and St Patrick Street 


Context 


This intersection was selected based its collision history. King Edward 
Avenue and St Patrick Street is a signalized intersection with a protected 
WBR phase. St Patrick is one-way WB. The surrounding land use includes 
medium-density residential and commercial uses. The ByWard Market is to 
the southwest of the intersection. There are also many nearby hotels. 


Overview of Existing Intersection Characteristics 
Characteristic King Edward Avenue St Patrick Street 


Road Classification Arterial Arterial 


Speed Limit 40 km/h 50 km/h 


Truck Route Yes West of King Edward 


Transit Route 56, stops near side Route 6, no stops near 
set back from intersection 
intersection 


Emergency Route Yes Yes 


Cycling Facilities Shared Lane Bike Lane, floating lane 
approach 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB three through WB two through, two 


SB two queue for left, 
two through, reserved 


right turn lanes with 
channel 


bus/bike lane (peak) 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
King Edward Avenue St Patrick Street 


Affordable Cycling Not listed West of King Edward 
Project List listed as P1-35 


Ultimate Cycling No Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


King Edward Avenue is a Transit Priority Corridor and Traditional 
Mainstreet and St. Patrick Street is a Transit Priority Corridor in the Official 
Plan. 


Collision History 


There have been 152 reported collisions at this intersection from 2009 to 
2018. Twenty-two collisions resulted in non-fatal injuries, and one resulted 
in fatal injuries, with the remainder resulting in property damage. Three 
reported collisions involved a pedestrian. Five collisions involved a cyclist. 
All collisions occurred during the day in clear, dry conditions. Four of the 
collisions resulted in non-fatal injuries. In four of the collisions, the cyclist 
was WB, but the manoeuvre, other vehicle movement and impact type 
varied. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
May 2016. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 9-May-2016 


Time Period 7AM-6PM 


Vehicles 24692 


% Trucks/Buses 8% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 86 


Pedestrians 755 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 
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• Higher N-S vehicle volumes (63%), higher WB volumes for cyclists 
(76%) 


• Dominant vehicle movements are SB and NB through as well as 
WB right 


• Majority of WB vehicles turn (73%, largely right) 


• High peak hour turns at WB right and left - all other turns except 
SB right are prohibited 


• High percentage of heavy vehicles at N-S through movements 


• WB buses every 15 minutes, N-S busses less frequent 


• Low-moderate pedestrian volumes, west leg is dominant (45%) 


• Note: Significant number of EB through cyclists even though St 
Patrick is one-way WB 


Site Visit Notes 


A site visit was conducted at this intersection on October 30, 2019 at 5:30 
PM. The following observations are noted: 


• Observed cycle times total 100 seconds, P1: WB (35s), P2: N-S (50s), 
P3: SB, WBR (15s) 


• WB green painted floating bike lane b/w two right turn lanes and 
through lanes 


• Three NB and three SB general purpose lanes on King Edward (one 
SB lane is bus/bike in peak hours) 


• SB bus stop (STO) near side 


• 40km/h speed limit on King Edward 


• Very heavy NB and WBR traffic; medium SB and WB traffic 


• Very few bikes (one observed SB), though rain present 


• Several STO buses on King Edward and turning WB onto St. Patrick 


• WB vehicles cross green floating bike lane when WBR signal is 
green; block green floating bike lane when WBR signal red 


Left: View from WB bike 
lane across King 


Edward 


Below: SB lanes, with 
two left turn, time 


reserved bus and bike 
lane signage 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Vehicles queueing where floating bike lane begins—potential 
conflict for WB cyclists 


• SB vehicle right turns could conflict with through bike movements 
as this is a shared bike/bus lane 


• Length of floating bike on St. Patrick presents higher conflict 
potential and low comfort level 


• Uncomfortable for cyclists SB in bus/bike lane 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on King Edward, and a westbound unidirectional 
cycle track on the north side of St Patrick. 


The proposed design includes a combination of design strategies. 
Protected corners are provided on the NW and SW, and SE corners. On the 
NE corner, cyclists cross the dual right turn lanes to the corner island at a 
signalized crossing with pedestrians, with space being provided on the 
island for pedestrian and cyclist movements. 


The existing northbound nearside transit stop is accommodated in the 
proposed design as an island platform stop. The existing southbound 
transit stop is located north of the intersection and is considered beyond 
the scope of the intersection design. 


Changes to Configuration 


The proposed design maintains the same lane configuration westbound on 
St. Patrick, but moves the on-street bike lane into the boulevard as a cycle 
track, which eliminates the 150 m long “floating” bike lane between the 
through and right turning lanes. West of the intersection, one on-street 
parking lane is removed on St. Patrick to accommodate the proposed cycle 
track. On King Edward, the existing southbound peak bus/bike (off-peak 
parking) lane and one northbound general traffic lane are removed to 
accommodate the proposed cycle tracks. Removal of lanes may have 
impacts on traffic, transit operations, and parking supply and will need to 
be reviewed in more detail at functional design. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles make right turns at this intersection at moderate to high 
rates: 


• 250 heavy vehicles per day for SBR movement 


• 69 heavy vehicles per day for WBR movement 


The desired effective radius is provided for both movements. For the SBR 
movement, heavy vehicles are expected to turn into the outer westbound 
lane to achieve the 15 m effective radius. 


A truck apron is proposed on the NW corner to slow turning speeds for 
passenger vehicles while still accommodating the low volume of heavy 
vehicles. 


Suggested Traffic Changes 


It is proposed that the existing operation of the intersection be maintained. 
It is proposed to prohibit right-on-red at all time periods for the SBR 
movement to reduce conflict points and improve safety for pedestrians 
and cyclists. 


Additional Considerations 


• The removal of the travel lanes on King Edward could significantly 
affect operational performance of the intersection for vehicles. A 
broader network analysis and strategy is required to support this 
intervention and should be considered in more detail at the 
functional design stage 


• The proposed cycle track treatment on St. Patrick can still function 
as a standalone design intervention if cycle tracks on King Edward 
are determined to be infeasible. 


• Bicycle storage on the island will be reviewed at functional design 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,120,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(20) Laurier Avenue and King Edward Avenue 


Context 


This intersection was selected based on the intersection characteristics 
(cycling volumes, vehicle volumes, speed limit, and road classification). 
Laurier Avenue and King Edward Avenue is a signalized intersection with a 
protected-permissive EBR phase. There is an EBL restriction implemented 
in early 2019. There is a WBL, SB RTOR and EB RTOR restriction from 7 AM – 
7 PM. The land use around the intersection is mixed-use, and adjacent to 
the University of Ottawa campus. Fire Station No. 13 is located on the 
northwest corner of the intersection. The Angolan Embassy is located on 
the northeast corner. 


Overview of Existing Intersection Characteristics 
Characteristic Laurier Avenue King Edward Avenue 


Road Classification Arterial west of King Arterial 
Edward, major collector 
east of King Edward 


Speed Limit 50 km/h 40 km/h 


Truck Route No No 


Transit Route 19, WB nearside 
stop 


Route 56 


Emergency Route Yes Yes 


Cycling Facilities None None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB through, right 


WB through lane 


NB left, through 


SB left. through, right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Laurier Avenue King Edward Avenue 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Local Route None 
Network 


Cross-Town Bikeway Not listed Not listed 


Collision History 


There have been 134 reported collisions at this intersection from 2009 to 
2018. Thirty-six resulted in non-fatal injuries, and the remainder only 
resulted in property damage. 


Seven collisions involved a person cycling. One cyclist involved collision 
occurred during rain at night, and two others occurred early in the morning 
in dry conditions. The rest occurred in dry, clear conditions during the day. 
All collisions led to non-fatal injuries except for one which resulted in only 
property damage. Six of the 7 collisions occurred with cyclists making 
through movement and being hit by a turning vehicle, but there was no 
prevalent pattern with the cyclist direction of travel or the vehicle direction 
of travel. 


Twelve collisions involved pedestrians, four of which occurred in wet 
conditions, while the remainder occurred during dry conditions. Three of 
the collisions occurred at night. One collision resulted in only property 
damage, while the remainder resulted in non-fatal injuries. The most 
common vehicle movements that resulted in collisions are EBL and SBL, 
which both had four collisions. There have been two collisions that 
involved two pedestrians, one from an EBL and one from a NBL. Four 
collisions involved NB vehicles with a split between movements. Only one 
collision involved a WB vehicle. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
August 2016. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 3-Aug-2016 


Time Period 7AM-6PM 


Vehicles 14601 


% Trucks/Buses 5% 


% Bicycles (on-road) 7% 


Bicycles (on-road) 981 


Pedestrians 3862 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Motor vehicle traffic slightly higher N-S (61%), while bicycle traffic 
is almost exclusively E-W (94%) 


• NBL and EBR are moderate-high volume turning movements 


• Bicycles account for 7% of vehicle traffic 


• Minimal bicycle turning movements, nearly all bicycle traffic is E-W 
through 


• Buses/trucks account for 5% of vehicle volumes 


• Highest bus/truck movements are EBR and NBL and account for 
22-25% of all vehicles making these movements (a notable 
proportion of which are likely buses) 


• High volume of pedestrians, mostly crossing N and S legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 5:30 
PM. The following observations are noted: 


• Observed cycle times total 80 seconds, P1: E-W = 31s, P2: NBT, NBL, 
EBR = 17s, P3: N-S = 31s 


• High driver workload at intersection, lots of signals and signs 


• NW and NE corners constrained 


• Generally slow speeds 


• Heavy pedestrian volumes 


• N and S approaches backed up 


• Minimal bicycle traffic 


The intersection has high pedestrian and vehicle volumes 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                     


 


  


 
 


  
  


  


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• E-W bicycle through movements have the potential to conflict 
with turning vehicles, especially EBR heavy vehicles 


• Painted buffer at curb on eastbound approach makes it attractive 
for cyclists to sneak up on right side, creating a potential hazard 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. Buildings are present on all corners but are not built to the 
property line. 


The proposed design is a dedicated intersection with adjacent crossings, as 
there is insufficient space for a fully protected intersection. Bicycle stop 
bars are placed 2 m ahead of vehicle stop bars, and left turning cyclists are 
accommodated with turn boxes on all corners. 


The existing westbound and northbound transit stops are accommodated 
on the near sides of the intersection, both with landing zones. 


Changes to Configuration 


The proposed design includes the removal of the SBR and EBR turn lanes 
due to limited space. Removal of lanes may have significant impacts on 
traffic, transit operations, and parking supply and will need to be reviewed 
in more detail at functional design. Seven metre “pinch points” are created 
on the east and west legs of the intersection on the approaches as a 
strategy to reduce travel speeds and create space for the proposed design. 


Turning Radii Accommodated 


As an arterial-arterial-collector intersection, the desired effective turning 
radius is 15 m for the NW and SW corners and 12 m for the NE and SE 
corners. Heavy vehicles turn at this intersection at low to high rates: 


• 16 heavy vehicles per day for NBR movement 


• 191 heavy vehicles per day for EBR movement 


• 16 heavy vehicles per day for SBR movement 


• 5 heavy vehicles per day for WBR movement 


The counts analyzed were taken in August 2016. At that time, the EBR 
movement was part of the temporary OC Transpo Transitway during the 
Confederation LRT construction. As of Fall 2019, the volume of buses 


making this movement has significantly decreased to one bus (Route 16) 
every 30 minutes all-day, plus overnight bus routes, and occasional light 
rail replacement service. 


Given the relatively low volume of heavy vehicles making the SBR 
movement, an effective radius of 12 m is proposed rather than 15 m. The 
desired effective turning radius is provided at the other corners. 


Truck aprons are proposed on all corners to slow turning speeds for 
passenger vehicles while still accommodating the low volume of heavy 
vehicles. 


Suggested Traffic Changes 


The proposed operation of the intersection is for three phases, including a 
lagging protected-permissive phase for NBL and SBL during peak periods. 
Leading bicycle and pedestrian intervals are recommended on all legs to 
improve visibility of vulnerable road users. The existing EBL restriction is 
proposed to be maintained. Fully prohibited right-on-red is recommended 
for all right turn movements to reduce conflict points and improve safety 
for pedestrians and cyclists. 


Additional Considerations 


• Consultation with emergency services is required at functional 
design due to the proximity to a fire station 


Cost Estimate 


The concept design has an estimate cost (Class D) of $671,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(21) Montréal Road and Aviation Parkway 


Context 


This intersection was selected based its characteristics. Montréal Road and 
Aviation Parkway is a signalized intersection with left turn protected 
phases for all directions. All right turn movements have a right turn 
channel. The surrounding land use varies with residential, commercial, and 
institutional uses. Montfort Hospital is located on the northeast corner of 
the intersection, with access from both Aviation Parkway and Montréal 
Road. The Canadian Mortgage and Housing Corporation offices are located 
on the southeast corner. 


Overview of Existing Intersection Characteristics 
Characteristic Montréal Road Aviation Parkway 


Road Classification Arterial Federally Owned Road 


Speed Limit 60 km/h 60 km/h 


Truck Route Yes No 


Transit Route 12, 15, 20, stops 
near side set back from 
intersection 


Route 25 (Occasional 
Service) 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane MUP on west side 


Pedestrian Facilities Sidewalks both sides MUP on west side only 


Configuration EB left, two through, 
right channel 


WB left, two through, 
right channel 


NB left, through, right 
channel 


SB left, through, right 
channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Montréal Road Aviation Parkway 


Affordable Cycling 
Project List 


Not listed Not listed 


Ultimate Cycling 
Network 


Spine Route Major Pathway on west 
side 


Cross-Town Bikeway Not listed Not listed 


Montreal Road is a Transit Priority Corridor and Arterial Mainstreet in the 
Official Plan. 


The City’s Transportation Planning department is working on the Montréal 
-Blair Road Transit Priority Corridor EA that will result in a functional design 
for the corridor with ultimate design configurations. 


Collision History 


There have been 183 reported collisions at this intersection in the past 10 
year. Fifty collisions resulted in non-fatal injuries, with the remainder 
resulting in property damage. Three reported collisions involved a 
pedestrian. One collision involved a person cycling. The collision occurred 
during the day in clear, dry conditions. The collision resulted in non-fatal 
injuries. The cyclist was heading SB making a left turn movement, and was 
hit by a NB vehicle going though the intersection. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
January 2018. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 25-Jan-2018 


Time Period 7AM-6PM 


Vehicles 24742 


% Trucks/Buses 3% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 4 


Pedestrians 584 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle volumes higher E-W (73%) 


• Significant volume of vehicles turning right WB, NB and EB 


• High peak turn volumes at all turns except SB right and EB left 


• July 2014 bicycle counts (without turn data) show WB, NB, and EB 
at about 100 cyclists each 


• Low % of heavy vehicles (3%), higher at WB through (5%) 


• Most SB heavy vehicles (90%) turn left 


• E-W bus routes with frequent service 


• Low-moderate ped volumes, majority at north (41%) and south 
(39%) legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 29, 2019 at 5:30 
PM. The following observations are noted: 


• Observed cycle times total 95 seconds, P1: NBL, SBL (10s), P2: N-S 
(30s), P3: EBL, WBL (15s), P4: E-W (40s) 


• Left turn lanes on all directions; Right turn channels all corners 


• Hydro pole on northeast island 


• No sidewalk on Aviation (MUP on west side) 


• Painted bike lanes on Montréal 


• Heavy EW traffic, especially eastbound (during afternoon peak) 


• Medium-heavy NBL and SBLs 


• Some bikes observed crossing intersection to access MUP 


Vehicles queuing for NB left turn 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Long pedestrian crossings are not comfortable for pedestrians 


• Floating bike lanes are not comfortable for cyclists 


• Cyclists cannot ride through intersection from MUP, which is 
uncomfortable for cyclists 


• Inappropriate volumes and posted speeds for mixed-traffic 
cycling, according to TAC Geometric Design Guidelines 


• Right turning channels have wide radii, which could lead to 
excessive speeds and potential conflict points for cyclists and 
pedestrians 


Concept Design 


A concept design was not completed for this intersection as designs will be 
included in the Montreal Road Transit Priority Corridor Planning and 
Environmental Assessment study, which covers this intersection. 
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(22) Moodie Drive and Robertson Road 


Context 


This intersection was selected based on feedback from consultation. 
Moodie Drive and Robertson Road is a signalized intersection with left turn 
protected phases for all directions. The NB and SB have double left turn 
lanes. All right turn movements have a right turn channel. The surrounding 
land uses are a variety of residential and commercial uses. Commercial uses 
are primarily north on Moodie, and both directions on Robertson. 
Residential uses are set back south and east from the intersection. Bells 
Corners Public School is east of the intersection at Robertson Road and Old 
Richmond Road. 


Overview of Existing Intersection Characteristics 
Robertson Road 


Road Classification Arterial Arterial 


Speed Limit 60 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 57, 58, 252, 256, 
stops set back from 
intersection 


Route 88, 252, 256, stops 
set back from intersection 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB two left, two through, 
right channel 


EB left, two through, bus 
through, right channel 


SB two left, two through, 
right channel 


WB left, two through, bus 
through, right channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Moodie Drive Robertson Road 


    


                 


 


 
       


    
   


     
  


    
  


 


   
    


   


     


   


   
  


 


  
   


   


    


   


     
  


   
  


   
   


  
  


 


 
  


 
   


 


 
 


  


   


  
 


 


  
       


    
  


  


 
  


  
 


  


  


  


  


  


  


  


   


Characteristic Moodie Drive 


Affordable Cycling Not listed East - listed as P2-4 – 
Project List Segregated Bike Facility 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway Not listed Yes, Route 2 


Robertson Road is a Transit Priority Corridor and an Arterial Mainstreet in 
the Official Plan. 


Collision History 


There have been 125 reported collisions at this intersection from 2009 to 
2018. Twenty-five collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage. Two reported collisions involved 
a pedestrian. No collisions involved a person cycling. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
March 2016. No major physical changes have occurred since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 8-Mar-2016 


Time Period 7AM-6PM 


Vehicles 26417 


% Trucks/Buses 3% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 3 


Pedestrians 443 
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Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Slightly higher E-W volumes (59%) for light vehicles, heavy 
vehicles balanced in all directions 


• Over 60% of NB and SB vehicles turn. High overall volume of SB 
left turns and NB right and left turns 


• High peak hour turns in PM peak at all movements 


• Higher cyclist volumes in June 2014 (99) with higher volumes E-W 


• E-W bus route (4/hr/direction) 


• Low pedestrian volumes - balanced at all intersection legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 28, 2019 at 12:00 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, 4 phases, fully protected 
lefts. E-W pedestrian phase pre-timed. N-S pedestrian phase fully 
actuated 


• Right turn channels on every corner 


• All right turn channels appear to be “smart channel” design 


• All turn channel islands are quite small 


• N-S hydro line running on east side 


• Lots of trucks 


• Lots of peds at lunch hour crossing intersection 


Pedestrians crossing the intersection 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• N/S floating bike lanes are very long - 130 m on north leg, 95 m 
which could be uncomfortable for cyclists 


• Potential for turning conflicts as right turning vehicles must cross 
bike lane 


• Inappropriate posted speed limit for on-street bike lanes, 
according to TAC Geometric Design Guidelines 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on both Moodie Drive and Robertson Road. Due 
to the high posted speed and volumes, and generous boulevards, cycle 
tracks are proposed as 2.0 m wide, separated from the roadway by a 1.5 m 
buffer. The proposed solution is a fully-protected intersection. 


As right turn volumes on all legs exceed 150 vehicles during peak hour, 
fully protected right turns are proposed on all legs, to fully separate all 
turning conflict points between vehicles, cyclists and pedestrians. This 
includes the removal of all right turn channels and associated acceleration 
lanes. An alternative design is provided showing the footprint of smart 
channels, which improve the operational performance for right-turn 
movements, reduce signal infrastructure requirements, and shorten 
pedestrian and cyclist crossing distances. Smart channels require a larger 
amount of space to construct and require yield-controlled rather than fully-
protected crossings for pedestrians and cyclists. 


The existing far-side transit stops on Robertson Road are accommodated as 
island platform stops. 


Changes to Configuration 


Existing through and turn lanes are maintained. Existing right turn 
channels are converted to adjacent turn lanes, and acceleration lanes are 
removed. 


The proposed configuration increases the pedestrian crossing distances by 
approx. 2 m on the south and north legs. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at moderate rates, between 35 
and 43 heavy vehicles per day. A physical radius of 15 m is provided at all 
corners to easily facilitate heavy vehicle movements on all legs. Truck 


aprons are not necessary to reduce turning speeds, as right turning 
vehicles are signal-separated from cyclists and pedestrians. 


Suggested Traffic Changes 


The existing four-phase operation of the intersection can be maintained by 
operating the fully protected right turn movements in conjunction with 
dual left movements (e.g. WBR and EBR would operate in conjunction with 
NBL and SBL). Fully prohibited right-on-red is required as a condition of the 
fully protected turns. 


Additional Considerations 


• The northbound and southbound vehicle peak hour though 
volumes are relatively low (176-433 vehicles), and may not warrant 
the presence of two through lanes north-south 


• The outer east-west through lanes operate as transit queue-jump 
lanes in the existing condition. In the proposed design, the outer 
through lanes could be repurposed as transit-only lanes 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,150,000 for the 
base option, and $1,330,000 for the option with smart channels.  Property 
will be required to implement the smart channel concept design. A full 
breakdown of the cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule A+ will 
be required. 
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(23) Nelson Street and Rideau Street 


Context 


This intersection was selected based on its collision history. Nelson Street 
and Rideau Street is a signalized intersection with an EB left turn protected 
phase. Nelson Street is fully closed to through car traffic one block south of 
the intersection. The surrounding land use is medium- to high-density 
residential and commercial uses including a grocery store on the NE corner. 


Overview of Existing Intersection Characteristics 
Characteristic Nelson Street Rideau Street 


Road Classification Local Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route No Yes 


Transit None Route 7, 12, 14, 15, 17, 18, 
stops near side 


Emergency Route No Yes 


Cycling Facilities None Shared bike/bus lane 
during peak hours 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB through, SB through EB left, through, bus/bike 
only/right 


WB left, through, 
bus/bike only/right turn 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Nelson Street Rideau Street 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling No No 
Network 


Cross-Town Bikeway Not listed Not listed 


Rideau Street is a Transit Priority Corridor and Traditional Mainstreet in the 
Official Plan. 


Collision History 


There have been 50 reported collisions at this intersection in the past 10 
years. Seventeen collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage. Ten reported collisions involved a 
pedestrian. Six collisions involved a person cycling. All of these collisions 
occurred in clear, dry conditions during the day, except for one which 
occurred at night. Five of the collisions resulted in non-fatal injuries. All 
cyclists were making through movements, but there is no prevailing trend 
in the direction of travel or with the other vehicle involved in the collision. 
Of the pedestrian collisions, four involved a westbound right-turning 
vehicle failing to yield right-of-way to a pedestrian and three occurred 
where a pedestrian was crossing without the right-of-way. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
December 2015. No physical changes have occurred since. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 1-Dec-2015 


Time Period 7AM-6PM 


Vehicles 8124 


% Trucks/Buses 7% 


% Bicycles (on-road) 1% 


Bicycles (on-road) 48 


Pedestrians 5900 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 
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• Significantly higher vehicle volumes E-W (87%), slightly higher E-W 
volumes of cyclists (60%) 


• Almost all SB vehicles turn left or right, similarly, almost all NB 
vehicles turn (87%), note: no exit south on Nelson. 


• Higher peak hour turns at EB left and SB left and WB right 


• Significant bike volumes for December (48), high percentage of NB 
and SB through (20% and 38%). Higher volumes in June 2011 (157) 


• Higher truck volumes at 7%, 9-10% of WB and EB through, high 
total volume of turns SB right and EB left 


• E-W high frequency bus routes (15/hr each direction) 


• Very high pedestrian volumes, with pedestrian crossings 70% of 
total volumes. High on all legs but most on north (39%) 


Site Visit Notes 


A site visit was conducted at this intersection on October 30, 2019 at 6:50 
PM. The following observations are noted: 


• Observed cycle times total 65 seconds, N-S = 20s, E-W = 45s 


• Two general purpose lanes each direction, centre left turn lane on 
Rideau. Peak hour curb bus lanes on Rideau 


• One general purpose lane each direction on Nelson 


• Nelson is cul-de-sac south of Rideau 


• Near side bus stops on Rideau (several frequent routes) 


• High pedestrian volumes 


• Common pedestrian and cyclists crossing N-S on red signal 


• EBL vehicles start turn without looking for peds or bikes then stop 
midway through turn to let peds/bikes proceed 


• Some trucks present, likely for loading at grocery store on NE 
corner (loading bay on Nelson) 


EB bus stopped near side 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• E-W through bicycles conflicting with vehicle turning movements 
according to collision data, which possibly originates from cut-
through traffic 


• Uncomfortable for cyclists on Nelson Street and Rideau Street as 
there are no dedicated cycling facilities 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on Rideau Street and mixed traffic on Nelson Street. The intersection is 
located in a dense urban area and buildings are present on all corners, 
although parking lots on the NW and SW corners provide some 
opportunity for widening to accommodate the design. 


The proposed design includes a combination of treatments. 


• On the south leg, eastbound cyclists cross at an adjacent crossing, 
which is considered acceptable due to the physical space 
constraints on the SE corner as well as the very low volume of EBR 
vehicles conflicting with the through cycling movement (61 
vehicles all day). EBL cyclists are accommodated with a two-stage 
turn box 


• On the north leg, a five-metre set back crossing with pedestrian 
refuge is provided for the westbound cycle track, where the 
conflicting WBR vehicle volumes are higher (692 per day). Bicycle 
right-turn channels are also provided on the north leg, allowing 
WBR and SBR bicycles to turn without using the signal 


• On the northbound approach, where existing lanes are narrow 
and vehicle volumes are very low (160 per day), cyclists are 
expected to approach and queue in mixed traffic 


• On the southbound approach, minor widening to the property 
line is proposed to provide cyclists the opportunity to bypass 
vehicles 


The proposed design improves upon the skew of the west leg crosswalk, 
but keeps the east crosswalk skew because any further offset from the SE 
corner would place pedestrians out of sight of NBR turning drivers. The 
proposed design also slightly improves the north-south horizontal offset of 
the intersection, although it is still present. 


The eastbound near-side transit stop is relocated as a far-side stop, and has 
a 1.2 m landing zone due to physical constraints. The existing westbound 


near-side stop will remain in its present position as it serves the community 
well.  It will have a 1.2 m landing zone due to physical constraints. 


Changes to Configuration 


The existing EB and WB turn lanes are removed due to low volumes and to 
accommodate the proposed cycle tracks at the intersection. The wide curb 
lanes, which function as transit lanes in the peak-hour and parking lanes 
during off peak, are narrowed to the 3.5 m minimum width, and the centre 
lanes are narrowed to the 3.25 m minimum width. The centre lanes will 
accommodate all through traffic during off-peak hours.  However, since 
parked vehicles will not use the full width of the curb lane the remaining 
additional space will act as effective centre lane width. 


Turning Radii Accommodated 


As an arterial-local intersection, the desired effective turning radius is 9 m. 
Heavy vehicles turn at this intersection at low to moderate rates: 


• 2 heavy vehicles per day for NBR movement 


• 2 heavy vehicles per day for EBR movement 


• 23 heavy vehicles per day for SBR movement 


• 13 heavy vehicles per day for WBR movement 


The desired effective radius is provided on all corners. For the NBR and SBR 
movements, it is assumed the effective radius is achieved by vehicles 
turning into the inner WB and EB lanes, allowing for lower corner physical 
radii to be used on the NW and SE corners. 


Suggested Traffic Changes 


It is proposed that the intersection operate in a basic two-phase operation. 
WBL and EBL movements are proposed as prohibited during AM and PM 
peak periods to improve intersection operation and prioritize vehicle and 
transit through movements. Fully prohibited right-on-red is recommended 
for all right turn movements to reduce conflict points and improve safety 
for pedestrians and cyclists, and is required for the NBR movement in 
conjunction with the proposed two-stage turn box. 
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Due to the skew of the intersection, it is recommended that the NB and SB 
through movements be prohibited, with bicycles excepted. These 
movements are very low-volume (10 and 21 vehicles per day, respectively), 
so operational impacts are expected to be minimal. 


Additional Considerations 


• The transit lanes have been designed to accommodate off-peak 
parking by providing a minimum of 0.7 m buffer between the 
cycle tracks and the roadway. If the transit lanes are intended to 
operate as transit-exclusive all-day, the buffer can be reduced to 
0.5 m 


• The proposed design has been developed for the intersection 
only, with mid-block cross-sections not considered.  It is 
recommended that this design not be implemented in isolation of 
a continuous bicycle facility on Rideau Street. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $621,000. Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(24) Preston Street and Prince of Wales Drive 


Context 


This intersection was selected based on the characteristics (cycling 
volumes, vehicle volumes, speed limit, and road classification) and collision 
history of the intersection. The intersection is signal controlled with an 
EBL/SBR protected-permissive phase. There is also a channel for WBR 
movements. The land to the northwest of the intersection is included in the 
plans for the new Ottawa Civic Hospital campus that is planned to open 
2026. Commissioners Park on the northeast corner is a main site of the 
Tulip Festival. To the south of the intersection is HMCS Carleton, Dow’s 
Lake Pavilion, Dow’s Lake, and the Arboretum. The Rideau Canal Pathway 
runs along the south side of Queen Elizabeth Driveway, and south through 
the Arboretum. The Trillium Pathway adjacent to O-Train Line 2 terminates 
at the northwest corner of the intersection, but also has a crossing option 
west of the intersection onto the pathway off of Navy Private. 


Overview of Existing Intersection Characteristics 
Characteristic Preston Street Prince of Wales 


Drive 
Queen 
Elizabeth 
Driveway 


Road Classification Arterial Arterial Federally 
Owned 
Roadway 


Speed Limit 50 km/h 60 km/h 40 km/h 


Truck Route Yes Yes No 


Transit No Route 88 – No 
Occasional service 


Emergency Route Yes Yes Yes 


Cycling Facilities None MUP on north side, MUP on 
Bike Lanes south side 


Pedestrian Facilities Sidewalks both Sidewalks both MUP and 
sides sides boardwalk 


on south side 


Configuration SB left/through, right EB left, general WB left, 
general, right 
channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Preston Street Prince of Wales 


Drive 
Queen 
Elizabeth 
Driveway 


  


                


 


   
  


  
  


  


  
 


 
 


 
 


   
  


 
 


 
 


    


 


     


    


   
 


 


    


  
 


 
 


  
 


 
 


 


 


    


 


 


   
 


 
 


 
 


 
 


 


    


 
 


    


 
 


 


 
 


 
 


 


 


 
 


 


   
       


      
      


    
    


  
 


  
 


Affordable 
Cycling Project 
List 


Not listed Not listed Not listed 


Ultimate Cycling 
Network 


Local Route Spine Route Not listed 


Cross-Town 
Bikeway 


Trillium Pathway 
west of Preston is 
Cross-Town 
Bikeway 6 


Yes, west from 
Trillium Pathway is 
part of Cross-Town 
Bikeway 6 


Not listed 


Queen Elizabeth Driveway is a Federal Roadway and thus is under the 
jurisdiction of the NCC. 


Collision History 


There have been 45 reported collisions at this intersection from 2009 to 
2018. Twelve resulted in non-fatal injuries, 2 collisions were non-
reportable, and the remainder resulted in only property damage. There has 
been one collision involving a pedestrian. Five collisions involved a person 
cycling. All collisions occurred in clear, dry conditions during the day. Two 
of the collisions led to non-fatal injuries. Four of the collisions occurred 
while the cyclist was making a through movement and were considered as 
angle impacts. Three of these collisions were with EB cyclists and SB 
vehicles making right turns or going through. Three of the collisions were 
in a crosswalk.  
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
January 2018 (*out-of-season for cyclists). 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 10-Jan-2018 


Time Period 7AM-6PM 


Vehicles 13768 


% Trucks/Buses 2% 


% Bicycles (on-road) 0%* 


Bicycles (on-road) 12* 


Pedestrians 1466 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Very high vehicle turning volumes on all legs except driveway on 
south leg (SBR, SBL, WBR, EBL) 


• Low number of heavy vehicles using intersection (2%), despite 
Preston and POW being truck routes 


• Majority of heavy vehicle movements are EBR and NBL 


• All-day volumes are highest on SBR and EBL turning movements 
(turning between Preston and POW) 


• Ped volumes highest on E, S, and W legs 


• Very low volumes to and from driveway on south leg 


• Three Miovision datasets were provided for this intersection. One 
set (Aug 6, 2018) is from a Saturday and limited to 5PM-midnight. 
The second set (Jul 22, 2015) is from 3PM to 11PM and misses the 
AM peak period. The third set (Jan 10, 2018) contains a full 
weekday of data but likely underrepresents cyclists due to 
seasonality. The third set is selected as it is the only one that 


captures a full weekday of traffic volumes. A site visit was used to 
confirm bicycle movement patterns at this intersection. 


• Site visit confirmed that most bicycles are off-road at this 
intersection using trails, and crossing in the crosswalk, so bicycles 
are not accurately represented in on-road data 


• Miovision data from Jul 22, 2015 shows that most on-road bicycle 
movements are to and from the west leg driveway, which provides 
access to the NCC trail 


Site Visit Notes 


A site visit was conducted at this intersection on October 9, 2019 at 4:10 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, P1: N-S = 50s, P2: EBL, EBT, 
SBR = 45s, P3: E-W = 35s 


o Preston Street is considered N-S 


• Large amount of open space surrounding intersection 


• Permissive SB right-on-red leads to potential conflicts between 
motorists and peds/bikes 


• Heavy traffic volumes in all directions, very long queues 


• Cyclists mostly cross using crosswalks, especially south crosswalk 
(due to off-road trail connections), lots of bike/ped/vehicle 
potential conflicts there 


• Very long cycle time causes delays for cyclists and pedestrians 


• Most cyclists travel between MUP leg on SE corner and Trillium 
path, but access to path is split between cutting through parking 
lot and taking off-road trail along QE driveway (which is approx. 
100m longer) 
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Above, cyclists crossing intersection in crosswalk; below illustration showing cyclist 
movements 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Long signal cycle time leads to long delays for pedestrians and 
cyclists (PLOS D on west leg using City's MMLOS guidelines), and 
could lead to midblock crossing at the foot of the Trillium Pathway 


• Multiple pathways in different directions could be confusing for 
users or could create conflicts 


• Potential for major conflict with SBR vehicle movement on west 
crossing leg, and corner radius is excessively wide 


• Lack of defined space for pedestrians and cyclists at corners 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on Preston, a unidirectional eastbound cycle 
track on the south side of Prince of Wales, a bidirectional cycle track on the 
north side of Prince of Wales Drive, plus the existing south side MUP on 
Queen Elizabeth Driveway, and other trails branching off from the 
intersection. 


The intersection is heavily skewed, which can lead to increased turning 
speeds and could limit sightlines. For the purposes of this design, the 
existing roadway alignment is maintained, though this should be reviewed 
at the functional design stage. There are no other physical constraints that 
affect the design. 


The proposed design is a unique approach involving mixed corners. 
Pedestrians and cyclists are not separated, but coloured concrete on the 
inside of each corner is used to encourage cyclists to cross on the inside of 
the intersection. The proposed operation is a dedicated pedestrian-cyclist 
phase, timed to provide pedestrians enough time to cross one leg, 
enabling cyclists to cross up to two legs in a phase. 


The mixed approach is a response to the significant number and mix of 
facility types (trails and cycle tracks) converging on the intersection. In the 
site visit, it was observed that few cyclists choose to travel through the 
intersection on-road, instead electing to cross using the pedestrian 
crosswalks. This design acknowledges and responds to this behaviour. 
Wide corner areas with minimal visual obstructions create an environment 
that is more conducive to pedestrians and cyclists mixing. 


There are no existing transit stops at this intersection. 


Changes to Configuration 


The existing WBR turn channel is replaced with a smart channel with a 
raised crossing. The WBL turn lane is removed due to low volumes (25 
vehicles per day), and to create more space for a buffer between the 
roadway and the south-side trail on QE Driveway. Removal of a turn lane 


may have impacts on traffic and will need to be reviewed in more detail at 
functional design. 


Turning Radii Accommodated 


As an arterial-arterial-federal intersection with a private driveway on the 
south leg, the desired effective turning radius varies by corner. Heavy 
vehicles are prohibited on QE Driveway. Heavy vehicles make right turns at 
this intersection at low to high rates: 


• 2 heavy vehicle per day for NBR movement 


• 0 heavy vehicles per day for EBR movement 


• 96 heavy vehicles per day for SBR movement 


• 9 heavy vehicles per day for WBR movement 


The desired arterial-arterial effective turning radius of 15 m is provided on 
the NW corner for the high volume SBR movement. A 15 m effective radius 
is also provided for the WBR movement. Five metre physical radii are 
proposed for the driveway entrance due to the very low volumes. 


Suggested Traffic Changes 


The proposed operation is to maintain the existing vehicle phase 
configuration, and add a dedicated pedestrian-cyclist phase: 


• P1: EBT, EBL, SBR (no ped-cyclist crossings permitted) 


• P2: EBT, WBT, EBL (permissive) (no ped-cyclist crossings permitted) 


• P3: SBR, SBT, SBL (no ped-cyclist crossings permitted) 


• P4: SBR, SBT, NBT (no ped-cyclist crossings permitted) 


• P5: Bike-ped only phase; pedestrians and cyclists cross all legs with 
no vehicle movements permitted 


The ped-bike phase would be timed to provide pedestrians enough time to 
cross one leg, enabling cyclists to cross up to two legs in a phase. This 
operation addresses the high level of conflict identified in the collision data 
between high-volume turning movements and vulnerable road users, 
especially at the NW corner. The ped-bike phase would be subject to 
further traffic analysis. 
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 Due to low volumes, the WBL lane is removed. WBL is proposed as 
prohibited, with buses excepted, as it is noted that tour buses access the 
driveway seasonally. 


Fully prohibited right-on-red for the SBR, EBR, and NBR movements is a 
requirement for the proposed operation of the intersection. 


Additional Considerations 


• Pedestrian and cyclist delay can be reduced by implementing two 
bike-ped phases in the overall cycle, by adding another phase 
between P2 and P3. The impacts of this on the operation of the 
intersection should be studied at the functional design stage 


• The design as proposed can function without the pedestrian-
cyclist phase, but allowing turning movements permissively with 
cyclist and pedestrian crossings exposes vulnerable road users to 
potential conflicts, especially on the NW corner where the SBR 
movement is very high-volume. 


• This intersection should be considered within the context of the 
new Civic Hospital campus planned on the adjacent sites. This 
redevelopment will increase travel volumes through the site but 
also create broader opportunities to improve pedestrian and 
cycling connectivity, through measures such as grade separated 
crossings and improved roadway alignments 


• The desired design and control vehicle for the private driveway 
should be established at the functional design stage, with the SE 
and SW corner radii adjusted accordingly 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,230,000. Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(25) Preston Street and Somerset Street 


Context 


This intersection was selected based on the characteristics (cycling 
volumes, vehicle volumes, speed limit, and road classification) and collision 
history of the intersection. The intersection is signal controlled with leading 
pedestrian intervals for both directions. The surrounding land use is mixed 
residential and commercial. The Plant Recreation Centre is at the southwest 
corner of the intersection. Fire Station No. 11 is located south of the 
intersection at Preston Street and Eccles Street. 


Overview of Existing Intersection Characteristics 
Characteristic Preston Street Somerset Street 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes Yes 


Transit Route 85 (frequent), NB 
and SB near side stops. 
Shelter at NB stop 


Route 11 (frequent), 
WB far side stop, EB 
near side stop 


Emergency Route Yes Yes 


Cycling Facilities None Suggested Route with 
bike route signage 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB left, general 


SB left, general 


EB left, general 


WB left, general 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Preston Street Somerset Street 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Local Route Spine Route 
Network 


Cross-Town Bikeway Not listed Not listed 


Somerset Street is a Transit Priority Corridor and Traditional Mainstreet and 
Preston Street is a Traditional Mainstreet in the Official Plan. 


Collision History 


There have been 46 reported collisions at this intersection from 2009 to 
2018. Seventeen resulted in non-fatal injuries, and the remainder resulted 
in only property damage. 


Nine collisions involved a person cycling. All the collision occurred in clear, 
dry conditions, and all were during the daytime except for 2 which were at 
night. All of the collisions occurred while the cyclist was making a through 
movement, 5 WB, and 3 EB, and one SB. Five of the collisions involved 
vehicle turning movements resulting in the collision with the through 
cyclist. Of these collisions, 3 involved vehicles making a WBR movement, 
one from a WBL, and one from a NBL. 


There were 5 collisions involving pedestrians, all of which occurred during 
the day in clear, dry conditions. All of the collision resulted in non-fatal 
injuries. The vehicle movements of the collisions were split between all the 
directions, with two SB vehicles. Three of the collisions were right turn 
movements, and two were left turn movements. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
June 2017. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 20-Jun-2017 


Time Period 7AM-6PM 


Vehicles 11530 


% Trucks/Buses 6% 


% Bicycles (on-road) 5% 


Bicycles (on-road) 530 


Pedestrians 1893 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle volumes balanced E-W and N-S 


• Generally low turning volumes during peak periods, NBL is 
moderate during AM and PM peaks 


• Majority of bicycle traffic is E-W through (80%), and bicycles make 
up 8-10% of vehicle volumes over this movement 


• Higher percentage of trucks/buses, most of which travel N-S 
through 


• Trucks/buses account for 9-10% of N-S through vehicles 


• Moderate volume of pedestrians, evenly spread across all legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 23, 2019 at 
5:00PM. During the site visit the NW corner and WB lane were closed due to 
construction, with WB traffic diverted through the EBL lane. The following 
observations are noted: 


• Observed cycle times total 70 seconds, N-S = 35s, E-W = 35s. RTOR 
restricted at all legs (7AM-7PM Monday-Friday). LPIs on all 
crossings. Signal exists to allow a protected-permissive NBL, but 
the phase is only active during firehall signal preemption. 


• Only NW corner is constrained physically (building edge) 


• EBL lane closed at time of visit due to construction on the west leg 
of intersection 


• Lots of large trucks using intersection, especially Preston 


• No vehicle backlogs, despite EBL lane being closed 


• Bike movements observed in many directions, most dominant 
being NBT and SBT (which is contrary to traffic data) 


• Most cyclists are not riding on sidewalk 


• No speeding issues observed, speeds are fairly low 


• Moderate hill directly to east and 150m west of intersection 
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During the site visit, high truck traffic on Preston was noted. Construction on NW corner 
can be seen on the left side of the photo 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High volume of through moving cyclists have potential to conflict 
with turning vehicles.  


• Potential for low visibility for cyclists with buildings at street and 
increased cyclist speeds westbound due to downhill 


• High volume of trucks, including turning trucks could create 
conflicts with pedestrians and cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. There is a building built to the property line on the NW corner, 
and the other three corners are unconstrained by buildings. 


The proposed design includes a combination of treatments. Protected 
corners with two-stage pedestrian crossings are provided on the NE, SE, 
and SW corners, and an adjacent crossing is provided on the NW corner 
due to the existing building constraint. The southbound bicycle stop bar is 
placed 2 m ahead of the southbound vehicle stop bar, and westbound left 
turning cyclists are accommodated with a turn box on the NW corner. 


The existing transit stops are accommodated in their existing locations. The 
northbound stop has an island platform, while the eastbound, westbound 
and southbound stops have 1.2 m landing zones. 


Changes to Configuration 


To accommodate the proposed cycle tracks on Somerset Street, one lane of 
on-street parking is removed. Left turn lanes on Somerset Street and 
Preston Street are also removed. Removal of lanes may have significant 
impacts on traffic, transit operations, emergency vehicle egress, and 
parking supply and will need to be reviewed in more detail at functional 
design. 


Seven metre “pinch points” are created on all legs of the intersection on 
the approaches as a strategy to reduce travel speeds and create space for 
the proposed design. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at low to moderate rates: 


• 9 heavy vehicle per day for NBR movement 


• 58 heavy vehicles per day for EBR movement 


• 15 heavy vehicles per day for SBR movement 


• 11 heavy vehicles per day for WBR movement 


Due to the low volume of heavy vehicles making SBR, WBR, and NBR 
movements, reduced effective turning radii of 12 m are proposed on the 
NE, NW, and SE corners. The desired 15 m effective radius is provided on 
the SW corner to accommodate the higher volume of heavy vehicles 
making the EBR movement. 


Truck aprons are proposed on all corners to encourage slower turning 
speeds for passenger vehicles, while still accommodating turning heavy 
vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation of the intersection be 
maintained. It is recommended to prohibit right-on-red for all time periods 
for all legs to reduce conflict points and improve safety for pedestrians and 
cyclists. In conjunction with the concept design, a lower posted speed limit 
of 40 km/h is recommended for Somerset Street, along with the necessary 
design changes to the corridor to accommodate this speed. 


Left turn movements are low to moderate at this intersection (18 to 84 
vehicles peak hour), and therefore turn restrictions are not suggested. 
However, the impacts of the left turn lane removals should be assessed at 
the functional design stage. 


Additional Considerations 


• Due to the lack of constraints on the NE and SE corners, it may be 
possible to widen the intersection further to accommodate NBL 
and SBL vehicle turn lanes 


• Time-based left turn restrictions may be desirable to maintain the 
peak period performance of the intersection; this should be 
assessed at the functional design stage 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $902,000.  Property 
will be required to implement the concept design.  A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







(26) Prince of Wales Drive and Fisher Avenue 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Prince of Wales Drive 
and Fisher Avenue is a three-leg signalized intersection with a NB left turn 
protected phase. The SBR and EBR have right turn channels. The 
surrounding land use is mainly low-density residential, with some 
commercial. There are a few nearby places of worship. 


Overview of Existing Intersection Characteristics 
Characteristic Prince of Wales Drive Fisher Avenue 


Road Classification Arterial Arterial 


Speed Limit 60 km/h 50 km/h 


Truck Route South of Fisher Yes 


Transit None None 


Emergency Route Yes Yes 


Cycling Facilities None Paved Shoulder 


Pedestrian Facilities None South side only at 
intersection 


Configuration NB left, through, 


SB through, right 
channel 


EB left, right channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Prince of Wales Drive Fisher Avenue 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route, Major Spine Route 
Network Pathway on west side 


Cross-Town Bikeway Yes, Route 6 Not listed 


Fisher Avenue is a Transit Priority Corridor in the Official Plan. 


Collision History 


There have been 61 reported collisions at this intersection from 2009 to 
2018. Fourteen collisions resulted in non-fatal injuries. No reported 
collisions involved a pedestrian or a cyclist. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
April 2016. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


    


                 


 


   
 


      
    


   


   
   


   


     


    


   


   


   


   
 


   


  
 


 


 


 
   


 
  


 
  


 


   


 


 


   
       


    


  


  
  


 


  
 


  


 


  


  


  


  


  


   


  
 


     


 


 


Collection Method Miovision 


Date Collected 6-Apr-2016 


Time Period 7AM-6PM 


Vehicles 18215 


% Trucks/Buses 3% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 14 


Pedestrians 7 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• N-S higher vehicle volumes (78%) and cyclists (86%) 


• All EB vehicles turn (t-intersection), with 98% majority turning 
right. Very high NB left turns. 


• Very high peak hour movements for NB left and EB right 


• Bicycle volumes predominantly in through movements 


• Heavy vehicle volumes low, concentrated in through movement 
and NB left and EB right 
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• Paved shoulder on Prince of Wales Drive on both sides 


• Pedestrian crossings majority on west leg. No pedestrian crossing 
on east leg (driveway) 


Site Visit Notes 


A site visit was conducted at this intersection on October 16, 2019 at 12:10 
PM. The following observations are noted: 


• Observed cycle times total 80 seconds, P1: EB (actuated), P2: NBT, 
NBL (actuated), P3: N-S (resting). Cycle time varies based on called 
movements (max = 80s). NB permissive LT arrow 


• Large right turn channels for EBR and SBR movements 


• Hydro poles on west side, but not too close to roadway 


• No sidewalk on POW or Fisher north side 


• SB bike lane through intersection only--cyclists forced to cross EBR 
acceleration lane 


• SB to WB and EB to SB deceleration and acceleration lanes. 


• Pedestrian crossing possible on all legs 


• Rural cross-section east side POW 


• No bus routes or stops 


• High posted speeds on POW (60km/h, changes to 50km/h 100m 
north of intersection) 


Pedestrian waiting to cross WB with actuated signal 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• SB cyclists must cross SBRT and EBRT turn channels, which could 
create conflicts 


• NBL is over-capacity and the permissive phase could cause 
conflicts with SB cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. There are no physical building constraints at the intersection. 


The proposed solution is a protected intersection with a smart channel on 
the SW corner. 


There are no existing transit stops at this intersection. 


Changes to Configuration 


The proposed design includes the removal of the SBR turn channel due to 
very low volumes (117 all day). The large EBR turn channel is converted to a 
smart channel to maintain an acceptable capacity while reducing turning 
speeds and increasing yield rates to pedestrians and cyclists. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m on all corners. Heavy vehicles turn at this intersection at low to high 
rates: 


• 191 heavy vehicles per day for EBR movement 


• 5 heavy vehicles per day for SBR movement 


The desired effective turn radius is accommodated for the EBR movement 
with the smart channel design. It is recommended that heavy vehicle turns 
be prohibited for the SBR movement, based on the low volumes. The 
proposed design provides a 9 m effective turn radius while directing 
passenger vehicles through a tighter 5 m turn radius using a truck apron. 


Suggested Traffic Changes 


It is proposed that the existing phasing of the intersection be maintained. 
Fully prohibited right-on-red is recommended for the SBR movement to 
reduce conflict points and improve safety for pedestrians and cyclists. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,000,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(27) Prince of Wales Drive and Meadowlands Drive 


Context 


This intersection was selected based on its collision history. Prince of Wales 
Drive and Meadowlands Drive is a signalized intersection with left turn 
protected phases for all directions. The EBR and WBR have right turn 
channels. East of the intersection, Meadowlands Drive becomes Hog’s Back 
Road. The surrounding land use is a mix of low- to high-density residential, 
as well as commercial and recreational uses. Rideauview Mall is on the 
northwest corner, and Hog’s Back Plaza is on the southwest corner. There is 
a gas station at the northwest corner.  East of the intersection is Hog’s Back 
Falls, the Rideau Canal, and Mooney’s Bay Park and Beach which hosts 
many large festivals. 


Overview of Existing Intersection Characteristics 
Characteristic Prince of Wales Drive Meadowlands Drive 


Road Classification Arterial Major Collector 


Speed Limit 50 km/h south, 40 km/h 
north 


50 km/h west, 60 km/h 
east 


Truck Route Yes No 


Transit Route 111, stops set back 
north of intersection 


Route 111, stops set back 
west of intersection 


Emergency Route Yes Yes 


Cycling Facilities Bike Lane, NB floating 
lane 


None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB left, two through, 
right 


SB left, through, 
through/right 


EB left, two through, right 
channel 


WB left, left/through, 
through, right channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Prince of Wales Drive Meadowlands Drive 


Affordable Cycling 
Project List 


Not listed East of intersection P1-
21A MUP on south side 


Ultimate Cycling 
Network 


Spine Route, Major 
Pathway on east side 


Spine Route, Major 
Pathway on south side 


Cross-Town Bikeway Yes, Route 6 No 


Prince of Wales Drive and Meadowlands Drive are Transit Priority Corridors 
in the Official Plan. Hog’s Back Road is a Federal Roadway and thus is under 
the jurisdiction of the NCC. 


Collision History 


There have been 155 reported collisions at this intersection from 2009 to 
2018. Twenty-eight collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage. No reported collisions involved a 
pedestrian. Eight collisions involved a cyclist. All of the collisions occurred 
in clear, dry conditions during the day. Seven of the collisions resulted in 
non-fatal injuries. Four of the collisions involved a NBR vehicle colliding 
with a cyclist and 2 involved a WB through cyclist. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in July 
2016. No major physical changes have occurred since then. 
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Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 20-Jul-2016 


Time Period 7AM-6PM 


Vehicles 22803 


% Trucks/Buses 2% 


% Bicycles (on-road) 2% 


Bicycles (on-road) 358 


Pedestrians 848 


Based on the traffic volume data provided (and detailed in the Appendix), 
the following additional observations are observed: 


• No significant higher vehicle volumes in a particular direction, 
higher E-W bicycle volumes (65%) 


• Significant WB left and NB right turns for motor vehicles 


• Peak hour turns high for SB and WB left, NB and WB right, and 
significant for EB left 


• Dominant EB through for cyclists, nearly 80% of WB cyclists turn 
left and 40% of NB cyclists turn right 


• Bicycles comprise 4% of EB through 


• Generally low % of total heavy vehicles, 5-6% at SB right and EB 
left 


• Bus route turning SB right and EB left (4-5/hr) 


• Low-moderate pedestrian volumes, dominant leg is south with 
40% 


Site Visit Notes 


A site visit was conducted at this intersection on October 16, 2019 at 11:50 
AM. The following observations are noted: 


• Observed cycle times total 140 seconds, P1: EB (actuated), P2: NBL, 
SBL (actuated), P3: N-S (resting), P4: WB (actuated). Cycle times 
vary based on called movements (max = 140s). NB permissive RT 
arrow. Meadowlands has alternating signal phases (i.e., all WB 
movements, then all EB movements) 


• Right turn channels EBR and WBR 


• No on-street parking 


• No TWSIs 


• Good sightlines 


• Red light camera for north-south traffic 


• Painted bike lanes on POW, but substandard width (1.0m approx.) 


• Hydro pole on NW and SW corner directly behind sidewalk. 


• Bus stops: 


o WB Meadowlands (far side 100m from intersection) 


o EB Meadowlands (near side 100m from intersection) 


o NB POW (far side 60m from intersection) 


o SB POW (near side 60m from intersection) 


• Hog’s Back bridge closed--temporary impacts on traffic for east leg 
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Cyclist EB on Meadowlands at intersection 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Long floating bike lane NB could cause conflicts between vehicles 
and cyclists 


• Potential for conflicts between cyclists and turning vehicles 


• Cyclists cannot easily make WBLT from south side MUP 


• Narrow bike lanes on SB direction 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                     


 


  


  
 


  


 
  


 
 


 
 


 


  


  
 


  


  
  


  
  


  


 


  
  


  


  


   


    


  
  


 
  


   


 
 


    


    


  


    
 


 
 


   
 


 


 


 


 
 


  


  
    


 


Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on the north, west, and south legs, and a 
bidirectional cycle track on the south side of Hog’s Back Road on the east 
leg. There are no significant building physical constraints. 


The proposed design includes a combination of treatments. Protected 
corners with two-stage pedestrian crossings are provided on the NW, SW, 
and SE corners, and a smart channel is provided on the NE corner. The 
smart channel on the NE corner is proposed due to the acute angle skew of 
the corner, and reduces crossing pedestrian and cyclist crossing distances. 


The existing transit stops are set back from the intersection and are not 
considered to be within the scope of this design. 


Changes to Configuration 


The proposed design includes a significant number of changes to the 
configuration of the intersection. 


• One through lane is removed in the southbound, northbound, and 
eastbound directions 


• A second northbound right lane is added 


• The eastbound right turn channel is removed and that movement 
is prohibited 


• The northbound left turn lane is removed and that movement is 
prohibited 


• The westbound right turn channel is converted to a smart channel 


Turning Radii Accommodated 


As an arterial-collector intersection, the desired effective turning radius is 
12 m. Heavy vehicles turn at this intersection at low to moderate rates: 


• 47 heavy vehicle per day for NBR movement 


• 9 heavy vehicles per day for EBR movement 


• 32 heavy vehicles per day for SBR movement 


• 8 heavy vehicles per day for WBR movement 


A 12 m effective turning radius is provided on the NE, NW, and SE corners. 
On the NW corner, this is accomplished by the control vehicle turning into 
the inner westbound lane. On the SW corner, the effective radius is not 
provided as this movement is proposed as prohibited. 


Suggested Traffic Changes 


It is proposed that the existing split phase operation of the intersection be 
removed, with phasing as follows: 


• P1: WBL, EBL, NBR 


• P2: WBT, EBT (peds and cyclists cross north and south legs) 


• P3: SBT, SBL (advance left turn) 


• P4: SBT, SBL (permissive), NBT, NBL (permissive) (peds and cyclists 
cross east and west legs) 


In order to meet AODA and City of Ottawa signal requirements, the audible 
pedestrian signals for the north and south legs will need to play different 
tones or have special messaging. It is preferred that the split phasing 
operation be maintained, as it caters to the high volume WBL, WBT and 
NBR vehicle movements (525, 657, and 581 vehicles per peak hour, 
respectively). 


The NBL movement is proposed as prohibited due to low volumes (272 
vehicles per day) and a lack of space for a dedicated turn lane. OC Transpo 
buses are to be excepted from this restriction, though safety and sightlines 
associated with this movement will need to be reviewed at functional 
design. The EBR movement is proposed as prohibited due to low volumes 
(246 vehicles per day) and the space requirements to accommodate a right 
turn with the desired effective radius of 12 m. 


Fully prohibited right-on-red is required for the NBR movement, and is 
recommended the SBR movement to reduce conflict points and improve 
safety for pedestrians and cyclists. 
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Additional Considerations 


• The design can be modified to remove the split phasing operation; 
however, this would involve the removal of the second WBL lane, 
which would likely impact the capacity of the intersection. This 
should be assessed further at the functional design stage. 


• The design can be modified to provide a smart channel to 
accommodate the EBR movement, however this would require 
significant land acquisition on the SW corner to accommodate. 
Alternatively, passenger vehicles may be permitted to turn EBR, 
with heavy vehicles restricted. The current heavy vehicle turning 
demand is low; 9 vehicles per day. 


• Sightlines for NB and SB left turning vehicles will be reviewed at 
functional design. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,360,000.  Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(28) Smyth Road and Riverside Hospital 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Smyth Road and the 
Riverside Hospital driveway is three-leg signalized intersection with a SB 
bicycle only signal. The intersection is near the on- and off-ramps for 
Riverside Drive. There is a pathway north of the intersection to Frobisher 
Lane. The surrounding land use is a mix of low- to high-density residential 
as well as some offices. Riverside Hospital is to the south of the intersection, 
and this intersection is one of two public road entrances to the site. 


Overview of Existing Intersection Characteristics 
Characteristic Smyth Road Riverside Hospital 


Road Classification Arterial Not listed 


Speed Limit 50 km/h Not listed 


Truck Route Yes No 


Transit Route 55, EB far side, WB 
near side stop 


None 


Emergency Route Yes No 


Cycling Facilities None at intersection, 
Bike Lane west of 
Riverside ramps 


None, pathway on north 
leg of intersection 


Pedestrian Facilities Sidewalks both sides Sidewalks on west side 
south of intersection, 
pathway north 


Configuration EB two through, 
through/right 


WB left, through, 
bus/right 


NB left, through, right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Smyth Road Riverside Hospital 


Affordable Cycling Not listed P1-23A north of 
Project List intersection and P1-23B 


south – MUP and Shared 
Lanes 


Ultimate Cycling 
Network 


Spine Route Pathway Link north of 
intersection, Local Route 
south 


Cross-Town Bikeway No No 


There have been multiple complaints about the conditions for people 
cycling west of the intersection at the Riverside Drive on- and off-ramps 
where there is no cycling treatment and the bike lanes end west of the 
ramps. 


Collision History 


There have been 31 reported collisions at intersection from 2009 to 2018. 
Six collisions resulted in non-fatal injuries. No reported collisions involved a 
pedestrian or cyclist. At the western approach to the intersection there 
have been 4 EB/SB collisions involving bikes in the last 10 years, all 
classified as sideswipes. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
November 2016. No major physical changes have occurred at this 
intersection since then. 
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Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 20-Nov-2016 


Time Period 7AM-6PM 


Vehicles 14726 


% Trucks/Buses 3% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 50 


Pedestrians 158 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicle and cyclist volumes are higher E-W, 96% and 74% 
respectively 


• Dominant intersection movements are E-W through, with all turns 
showing significant volumes 


• Significant (but on the lower end of the NACTO threshold) peak 
volumes for WB left (AM) and NB left (PM) 


• High bicycle turn movements NB left (3% of vehicles) and EB right 
(4% of vehicles) 


• High percentage of trucks on NB right and WB left at 7% of all 
vehicles each 


• Low E-W through bus volumes (2/hour each direction) 


• Pedestrian use equal for west, south, and east legs (no crossing on 
north leg) 


Site Visit Notes 


A site visit was conducted at this intersection on October 21, 2019 at 4:00 
PM. The following observations are noted: 


• Observed cycle time total max 80 seconds, P1: E-W (40s actuated), 
P2: N-S (10s [vehicle actuated], 40s [pedestrian actuated]) 


• North leg (SB) is ped and bike only with dedicated bicycle signal 


• NBLT, WBLT lanes 


• Bus stops: EB far side, WB near side both with shelter 


• TWSI on NW corner only 


• Heavy E-W vehicular volume; Light NB volume 


• Medium N-S bike volume; Low E-W bike volume, but bikes 
positioned between right and centre lane (both EB and WB) 


• No hydro or utility poles 


Southbound MUP approaching intersection 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Cyclists have no dedicated facility on Smyth Road and may ride on 
narrow sidewalks on Transitway bridge, which may present safety 
issue with presence of low railings 


• Potential conflicts for E-W through cyclist movements with turning 
vehicles 


• Conflict points for cyclists and pedestrians on ramps to the west 


• North leg multi-use path is not as wide as current City policy 
directs 


• Potential for reduced visibility of MUP and cyclists using north leg 
of the intersection 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on Smyth Road, on-street buffered bike lanes on 
Riverside Hospital and a bidirectional cycle track and sidewalk connection 
on the north leg of the intersection connecting to Frobisher Lane. The 
existing Transitway bridge on the west leg of the intersection imposes a 
constraint on the available cross section width, including at the SW and NW 
corners of the intersection. Given their close proximity to the intersection, 
the access ramps to Riverside Drive just west of the intersection are also 
considered within the scope of the design. 


The proposed design is a protected intersection. Where Smyth Road 
crosses the access ramps to Riverside Drive, tightened turning radii and set 
back bicycle and pedestrian crossings are proposed to improve sightlines 
and reduce vehicle turning speeds. The cycle tracks tie into the existing on-
road protected bike lanes on Smyth Road to the west of the intersection. 


The existing eastbound and westbound transit stops are accommodated in 
their existing locations as island platform stops. Where the curb lanes west 
of the intersection are repurposed as right turn lanes onto Riverside Drive, 
transit queue jump lanes are proposed allowing transit vehicles to 
continue straight. 


Changes to Configuration 


The existing acceleration / right turn lanes running east-west through the 
intersection are removed to create space for the proposed cycle tracks. On 
Riverside Hospital, the NBL lane is removed to create space for on-street 
buffered bike lanes. 


At the Riverside Drive access ramps, the outer through lanes on Smyth are 
proposed as right-turn only lanes. The geometry of the ramps is also 
reconfigured to resemble that of smart channels, to encourage slower 
turning speeds and improved yielding to pedestrians and cyclists. 


Turning Radii Accommodated 


As an arterial-private intersection, the desired effective turning radius is 
unknown. Heavy vehicles make right turns at this intersection at low to 
moderate rates: 


• 38 heavy vehicles per day for NBR movement 
• 11 heavy vehicles per day for EBR movement 


An effective turning radius of 12 metres is provided for the NBR movement, 
and an effective radius of 9 metres is provided for the low-volume EBR 
movement. Given the low volume of northbound vehicles (846 all day) and 
the lack of an overlapping vehicle southbound movement, it is assumed 
that heavy vehicles at this intersection can deviate from the typical path of 
travel to achieve a turn in the more constrained space. The northbound 
stop bar can be set back to provide more maneuvering space for the EBR 
movement. It is also noted that an additional hospital access point for 
heavy vehicles is available from Riverside Drive, 500 metres to the south, 
where larger radii are available. 


Suggested Traffic Changes 


It is proposed that the existing signal phasing operation of the intersection 
be maintained. Fully prohibited right-on-red is recommended for the NBR 
and EBR movements to reduce conflict points and improve safety for 
pedestrians and cyclists. 


Additional Considerations 


• Vehicle turning volumes at the Riverside Drive ramps were not 
considered as part of this design. Functional design should 
analyze the operational performance of the proposed 
configuration of the roadway west of the intersection. 


• A fully-protected WBL should be considered at the functional 
design stage as a safety improvement, which would reduce the 
risk of collisions between WBLT vehicles and cyclists 


• A sightline analysis is required at functional design 
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Cost Estimate 


The concept design has an estimate cost (Class D) of $1,510,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(29) Somerset Street and Bronson Avenue 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification) and collision history. 
Somerset Street and Bronson Avenue is a signalized intersection with 
leading pedestrian intervals and RTOR restrictions during the day. The 
surrounding land use is mixed, with medium- and high-density residential 
and street-level commercial uses. The Chinatown neighbourhood is 
centred along Somerset Street west of the intersection including the Royal 
Gateway just west of Bronson Avenue. The Primrose Family Medicine 
Centre is one block northwest of the intersection. Peace Tower Church is 
on Bronson Avenue one block south of the intersection. 


Overview of Existing Intersection Characteristics 
Characteristic Somerset Street Bronson Avenue 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes Yes 


Transit Route 11 (frequent), EB 
far side stop, WB near 
side stop 


Route 10 (frequent), NB 
and SB near side stops 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB left, general 


WB left, general 


NB two general 


SB two general 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Somerset Street Bronson Avenue 


Affordable Cycling 
Project List 


Not listed Not listed 


Ultimate Cycling 
Network 


Spine Route Not listed 


Cross-Town Bikeway Not listed Not listed 


Somerset Street and Bronson Avenue are Transit Priority Corridors and 
Traditional Mainstreets in the Official Plan. 


Collision History 


There have been 109 reported collisions at this intersection from 2009 to 
2018. Thirty-four resulted in non-fatal injuries while the remainder resulted 
in property damage only, or were not reportable. 


Seven collisions involved a person cycling, 6 of which resulted in non-fatal 
injuries. Five of the collisions occurred in clear, dry conditions, 2 in wet, 
rainy conditions. Six of the collisions involved EB or WB cyclists. Four of the 
collisions were turning movement impacts. 


There were 15 pedestrian-involved collisions.  Most collisions were during 
the day in clear, dry conditions, except for three in wet and one in slushy 
conditions. Fourteen resulted in non-fatal injury and one in property 
damage. Seven of the collisions involved NB vehicles, two making left 
movements, two making right movements, and three making through 
movements. The other collisions are split evenly among the other 
directions. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
August 2016. No major physical changes have occurred at this intersection 
since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 18-Aug-2016 


Time Period 7AM-6PM 


Vehicles 15750 


% Trucks/Buses 4% 


% Bicycles (on-road) 3% 


Bicycles (on-road) 516 


Pedestrians 2801 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Vehicles volumes largely balanced, very slightly higher N-S vs. E-W 
for light vehicles, smallest volume of vehicles EB 


• Significant higher cyclist volumes E-W as opposed to N-S 


• High WB left peak turn movements, significant right peak hour 
movements 


• For cyclists, through movements predominate for both directions, 
with some SB right and EB left. 


• Heavy vehicles significant volumes at all right turns, especially EB 
and NB right. Significant WB left. 


• High ped volumes, with higher volumes on north and south legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 
8:15AM. The following observations are noted: 


• Observed cycle times total 95 seconds, N-S = 58s, E-W = 37s, LPIs 
in both directions, RTOR restrictions (7am-7pm Mon-Fri) all 
directions 


• Pedestrian crowding at nearside southbound transit stop due to 
narrow sidewalk and waiting area 


• EB and WB cyclists are forced to shift to left at far sides of 
intersection, which may create conflict point 


• Heavy vehicle volumes north-south, but queues clear on each 
signal cycle 


• Frequent vehicle lane changes and high posted speed limit N-S 


• Most cyclists go through intersection on LPI 


Cyclists using LPI to get ahead of traffic 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Potential for reduced visibility for cyclists at intersection given 
angled and constrained geometry 


• Turning movements for vehicles may create conflicts with cyclists 
and pedestrians 


• No dedicated space for E-W through cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
on all legs. The intersection is skewed, with a constrained right-of-way and 
there are buildings tight to the property line on the NW and SE corners. 


The proposed design is a dedicated intersection with adjacent crossings, as 
there is insufficient space for a fully protected intersection. Bicycle stop 
bars are placed 2 m ahead of vehicle stop bars, and left turning cyclists are 
accommodated with turn boxes on all corners. 


There are existing transit stops on each leg of the intersection. The 
northbound, southbound, and westbound stops are maintained as near-
side stops, and designed with 1.2 m landing zones. The eastbound far-side 
stop is relocated to the near-side of the intersection due to space 
constraints on the far side, and designed with a 1.2 m landing zone. 


Changes to Configuration 


The proposed design includes the removal of the EBL and WBL turn lanes 
on Somerset Street in order to accommodate the proposed cycle tracks. 
On-street parking lanes on Somerset Street near the intersection are also 
removed to accommodate the cycle tracks. The peak-travel (off-peak 
parking) curb lanes on Bronson Avenue are removed to accommodate the 
cycle tracks, with a NBL turn lane added. Removal of lanes may have 
significant impacts on traffic, transit operations, and parking supply and 
will need to be reviewed in more detail at functional design. 


Seven metre “pinch points” are created on the east and west legs of the 
intersection on the approaches as a strategy to reduce travel speeds and 
create space for the proposed design. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at low rates: 


• 19 heavy vehicles per day for NBR movement 


• 20 heavy vehicles per day for EBR movement 


• 15 heavy vehicles per day for SBR movement, 


• 13 heavy vehicles per day for WBR movement 


Given the low volume of heavy vehicle turns, and due to the exceptional 
space constraints of this intersection, a smaller effective turning radius of 
12 m is provided on all corners. 


Truck aprons are provided on all corners to slow turning speeds for 
passenger vehicles while still accommodating the low volume of heavy 
vehicles. 


Suggested Traffic Changes 


It is proposed that the existing two-phase operation of the intersection be 
maintained. Leading bicycle and pedestrian intervals are recommended on 
all legs to improve visibility of vulnerable road users. Fully prohibited right-
on-red is recommended for all right turn movements to reduce conflict 
points and improve safety for pedestrians and cyclists. 


One anticipated traffic challenge is the accommodation of the high volume 
of westbound left traffic during peak hours (234 vehicles during the PM 
peak hour). There is insufficient space to accommodate a westbound left 
lane in the proposed design, and as such, this movement may need to be 
restricted all-day or during peak periods. This should be explored further in 
the functional design stage. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $844,000.  No 
additional property is required.  A full breakdown of the cost estimate is 
included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(30) Somerset Street and Kent Street 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification). Somerset Street and 
Kent Street is a signalized intersection with no protected signal phase. Kent 
Street is one-way NB. The surrounding land use is mixed, with medium-
and high-density residential and commercial uses. 


Overview of Existing Intersection Characteristics 
Characteristic Somerset Street Kent Street 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes Yes 


Transit Route 11 (frequent), EB 
near side stop, WB far 
side stop 


None 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route None 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB left, through; 


WB general 


NB left, three through 
lanes 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Somerset Street Kent Street 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling Spine Route Not listed 
Network 


Cross-Town Bikeway Not listed Not listed 


Somerset Street is a Transit Priority Corridor and a Traditional Mainstreet in 
the Official Plan. 


Collision History 


There have been 48 reported collisions at this intersection from 2009 to 
2018. Thirteen resulted in non-fatal injuries while the remainder resulted in 
property damage only. Seven collisions involved pedestrians. Two 
collisions involved a person cycling, in clear, dry conditions. Both of these 
collisions involved WBT cyclists and a WBR vehicle. Six of the seven 
pedestrian collisions involved a northbound left-turning vehicle.  Five of 
these six collisions occurred in dark or dusk conditions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
September 2014. No major physical changes have occurred at this 
intersection since then. 


Existing Traffic Volume Summary 
Summary Data 


  


                 


 


  
    


    
   


  


   
    


   


   


   


   
    
  


 


   


   


     


   


 


 
 


 


 
  


 
  


 
 


  


   


  
 


 


   
     


  
  


    
 


 


  


 
 


 


  
 


  


 


  


  


  


  


  


   


  
  


 
  


 
 


Collection Method Miovision 


Date Collected 10-Sep-2014 


Time Period 7AM-6PM 


Vehicles 14061 


% Trucks/Buses 3% 


% Bicycles (on-road) 4% 


Bicycles (on-road) 497 


Pedestrians 4076 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• NB volumes higher for all vehicles except bicycles, which have 
higher E-W volumes 


• PM peak EB left and NB left and right have high volumes 


• Bicycle movements predominantly through EW but also 
significant NB through; highest turns NB and EB left 
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• High heavy vehicle turns for all turns 


• Consistent pedestrian volumes at all intersection legs 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 
8:35AM. The following observations are noted: 


• Observed cycle times total 75 seconds, N-S = 48 s, E-W = 27 s 


• NE corner is constrained 


• Heavy vehicle volumes and congestion northbound on both sides 
of intersection 


• EB vehicles backed up from Bank Street 


• Lots of children present 


• EB nearside bus stop was influencing capacity at the intersection 
and driver behaviours (people going around the stopped bus in 
the EB-LT lane) 


Heavy NB vehicle congestion 


Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• High volume of E-W through cyclists, but not dedicated space for 
cyclists, despite wide intersection 


• Potential for reduced visibility of E-W cyclists due to close 
buildings 


• WBR turning movements may create conflicts with WBT cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are cycle tracks 
running east-west on Somerset Street, and cycle tracks northbound on 
Kent Street. Existing buildings are built to the property edge on all corners 
except for a parking lot on the NW corner. The proposed solution is a 
partially-protected intersection, with protected corners on the NE and NW 
corners, and an adjacent crossing for eastbound and northbound cyclists. 
Cyclists making an EBL movement are accommodated by a two-stage turn 
box. 


The existing westbound far-side transit stop is shifted approximately 40 m 
to the west, and the existing eastbound near-side stop roughly 50 m east 
of the intersection.  These shifts are made due to the constrained right-of-
way at the intersection itself.  Both stops have 1.2 m landing strips. 


Changes to Configuration 


On-street parking is removed on Somerset Street to accommodate the 
proposed cycle tracks. Kent Street is reconfigured to convert one peak-
period through travel lane to a NB cycle track and a permanent on-street 
parking lane north of the intersection. The former NBL dedicated lane is 
also replaced with a bump-out to shorten the pedestrian crossing. Removal 
of traffic and parking lanes may have significant impacts on traffic, transit 
operations, and parking supply and will need to be reviewed in more detail 
at functional design. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles turn at this intersection at a low to moderate rate, 
between 19-27 times per day. It is expected that large vehicles will 
accomplish turns by deviating from the typical turn path. NBR and NBL 
heavy vehicles turn from the centre lane rather than the curb lane, and 
WBR heavy vehicles turn into the far receiving lane. The EBL stop bar is set 
back so that a NBL vehicle can turn from the centre lane onto Somerset 
Street. 


Suggested Traffic Changes 


Fully prohibited right-on-red is recommended for all turning movements 
to reduce conflict points, and is required for the NBR due to the two-stage 
turn box. In conjunction with the concept design, it is also recommended 
that the speed limits on Somerset Street and Kent Street both be reduced 
to 40 km/h to provide a safer and more comfortable operating 
environment for pedestrians and cyclists, which may require design 
changes to the corridors to accommodate this speed. 


No changes are suggested to the existing signal phasing, which operates 
on a basic two-phase cycle. A leading bicycle and pedestrian interval is 
proposed for the northbound movement, to provide higher visibility for 
vulnerable road users and reduce turning conflicts. 


Additional Considerations 


• In a full reconstruction, it may be possible to accommodate on-
street parking on one side of Somerset by narrowing the existing 
sidewalks and/or consolidating the buffer spaces (as shown, there 
is a 0.5m buffer between the sidewalk and the cycle track, and the 
cycle track and the roadway) 


• To further manage turning speeds of WBR vehicles, a truck apron 
with a radius of 5 m may be considered on the NE corner 


• The proposed design will lower the capacity of the intersection to 
accommodate NBT movements as only two NBT lanes are 
proposed. The existing three-lane NBT configuration could be 
accommodated by removing the curb extensions on the west side 
of the roadway and the proposed on-street parking lane 


Cost Estimate 


The concept design has an estimate cost (Class D) of $740,000. Property 
will be required to implement the concept design. A full breakdown of the 
cost estimate is included in Appendix E. 
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Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(31) St. Laurent Boulevard and Ogilvie Road 


Context 


This intersection was selected based on its characteristics (cycling volumes, 
vehicle volumes, speed limit, and road classification) and collision history. 
St Laurent Boulevard and Ogilvie Road/Coventry Road is a signalized 
intersection with a protected left signal phase for all directions, including 
an EB and WB double left. There are right turn channels in all directions. 
The surrounding land use is primarily commercial with some low-density 
residential. The St. Laurent Shopping Centre is on the southwest corner of 
the intersection, with access on both St Laurent Boulevard and Coventry 
Road. St-Laurent O-Train Station is located south of the mall adjacent to 
Highway 417. 


Overview of Existing Intersection Characteristics 
Characteristic St Laurent Boulevard Ogilvie/Coventry Road 


Road Classification Arterial Arterial 


Speed Limit 60 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 7, 14, 19, 24, stops 
set back from 
intersection 


Route 24 on Ogilvie, EB 
stop far side, WB stop set 
back from intersection 


Emergency Route Yes Yes 


Cycling Facilities None Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration NB left, three through, 
right channel 


SB left, three through, 
right channel 


EB two left, two through, 
right channel 


WB two left, two through, 
right channel 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
St Laurent Boulevard Ogilvie/Coventry Road 


Affordable Cycling Not listed P1-2 – Bike Lanes west of 
Project List intersection 


Ultimate Cycling 
Network 


Spine Route Spine Route, Major 
Pathway west of 
intersection on north side 


Cross-Town Bikeway Not listed Yes, Route 3 


St. Laurent Boulevard and Oglivie Road are Transit Priority Corridors and 
designated as Mixed Use Centre in the Official Plan. 


Collision History 


There have been 262 reported collisions at this intersection from 2009 to 
2018. Forty-seven collisions resulted in non-fatal injuries, with the 
remainder resulting in property damage. Three reported collisions involved 
a pedestrian. Five collisions involved a cyclist. All of these collisions 
occurred in clear conditions during the day, one occurred in wet 
conditions. Four of the collisions resulted in non-fatal injuries. There was no 
prevailing trend among the collisions. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
June 2017. No major physical changes have occurred since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 1-Jun-2017 


Time Period 7AM-6PM 


Vehicles 32143 


% Trucks/Buses 4% 


% Bicycles (on-road) 1% 


Bicycles (on-road) 257 


Pedestrians 1483 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Slightly higher motor vehicle volumes N-S (59%) 


• Significantly higher bicycle volumes E-W (90%), 4% of total 
vehicles 


• High peak right turns for NB and SB right, and EB right (PM), high 
peak left (WB, NB and EB) 


• Bicycle volumes focus on through movement, high % of total 
turns for NB/SB right (4%) 


• Moderate heavy vehicle volumes, 5% for EB right and 7% for NB 
left; High heavy vehicle right turns at NB right; 


• Moderate pedestrian volumes at all legs, dominant at west leg 
with 45% of total 


• High frequency bus routes N-S through, lower frequency bus route 
turns NB left and WB left 


Site Visit Notes 


A site visit was conducted at this intersection on October 24, 2019 at 5:20 
PM. The following observations are noted: 


• Observed cycle times total 130 seconds, P1: EW (35s), P2: EWLT 
(20s), P3: NS (55s), P4: NSLT (20s). Actuated pedestrian signal EW 


• Painted bike lanes on Ogilvie/Coventry with “bikes permitted” 
signage (green circle) 


• Dual LT lanes E-W, single LT lanes N-S:  all LTs fully protected 


• Right turn channels on all corners 


• NB near side bus stop with bench 


• Hydro pole on SE right turn channel (directly at edge of roadway) 


• Very heavy NS and WBL traffic 


• Medium-heavy EBL, NBL and SBL traffic 


• Few cyclists, those that are present on Coventry/Ogilvie (E-W) 


• Many heavy trucks and buses 


Floating EB bike lane and utility pole in island 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Free-flow right turn channels may create conflict points at turns 


• Excessively large curb radii at corners may lead to high turning 
speeds 


• Infrastructure design may lead to high vehicle speeds 


• Floating bike lanes are uncomfortable for cyclists 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on all legs of the intersection. There are no major 
physical constraints that affect the design. The proposed solution includes 
a combination of design treatments. Protected corners are provided on the 
NE and SW corners, and smart channels are provided on the NW and SE 
corners due to higher turning volumes and acute intersection corner 
angles.  An alternative option is provided that shows the footprint of a 
smart channel on the SW corner as well. 


The existing northbound near-side transit stop is relocated to the far side 
with a 2.5 m landing zone. 


Changes to Configuration 


The proposed design involves the conversion of the NBR and SBR turn 
channels to smart channels, and the removal of the EBR and WBR channels. 
A dedicated right turn lane is provided for the EBR, while a shared through-
right lane is provided for the WBR due to very low volumes. St. Laurent 
Boulevard is reduced to two through lanes in each direction to 
accommodate the proposed cycle tracks, which is suggested to be feasible 
for existing traffic volumes based on the traffic count data (759-850 peak 
hour through volumes for N-S), however, further analysis will need to occur 
at functional design. Existing left turn lanes are retained. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles make right turns at this intersection at low to high rates: 


• 129 heavy vehicles per day for NBR movement 


• 60 heavy vehicles per day for EBR movement 


• 29 heavy vehicles per day for SBR movement 


• 2 heavy vehicles per day for WBR movement 


The desired effective radius is provided for all movements in the design, 
except for the WBR, which carries a very low volume of heavy vehicles. An 
effective radius of 12 m is proposed for this movement, with a physical 
radius of 8 m. 


Suggested Traffic Changes 


It is proposed that the existing four-phase operation of the intersection be 
maintained by operating the fully protected EBR turn movement in 
conjunction with the NBL and SBL protected left movements. Fully 
prohibited right-on-red is required for the fully-protected EBR movement 
and is recommended for the WBR movement to reduce conflict points and 
improve safety for pedestrians and cyclists. 


Additional considerations 


• The removal of two southbound lanes on St. Laurent create an 
opportunity for a landscaped boulevard on the south leg of the 
intersection 


• The design is well-suited for the placement of bus stops on the far 
side of the intersection, designed as an extension of the existing 
pedestrian refuges 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,310,000 for 
conventional design, and $1,480,000 with a smart channel on the 
southwest corner. Property will be required to implement the smart 
channel concept design. A full breakdown of the cost estimate is included 
in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule B will be 
required. 
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(32) St Patrick Street and Sussex Drive 


Context 


This intersection was selected based on its characteristics. St Patrick Street 
and Sussex Drive is a signalized intersection with a NB protected left signal 
phase and left turn on red restriction. St Patrick Street and Sussex Drive are 
one-way streets, WB and NB respectively, with Sussex transitioning to a 
two-way street to the north. The surrounding land use is a mix of mid-
density residential as well as commercial, institutional, and tourism uses. 
The National Gallery is on the northwest corner and Notre-Dame Basilica is 
on the northeast corner. Southeast of the intersection is the ByWard 
Market. The US Embassy is southwest of the intersection. St Patrick Street 
west of the intersection becomes the Alexandra Bridge to Quebec. The 
Mackenzie Avenue and Murray Street intersection involves a multi-stage 
protected bicycle crossing to the Mackenzie Avenue bi-directional cycle 
track. 


Overview of Existing Intersection Characteristics 
Characteristic St Patrick Street Sussex Drive 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route Yes Yes 


Transit STO limited service Route 9, no stops nearby 


Cycling Facilities Buffered Bike Lane Bike Lane 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration WB one through, one NB left, two through 
through/right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
St Patrick Street Sussex Drive 


Affordable Cycling P1-35 east of Sussex No 
Project List Drive – Shared Use Lanes 


Ultimate Cycling 
Network 


Spine Route Spine Route 


Cross-Town Bikeway To the west, Alexandra 
Bridge is Route 1 


Not listed 


The intersection is within the Central Area in the Official Plan. 


Collision History 


There have been 41 reported collisions at this intersection in the past 10 
year. Seven collisions resulted in non-fatal injuries, with the remainder 
resulting in property damage. No reported collisions involved a pedestrian. 
Four collisions involved a cyclist. Two of these collisions occurred in rainy, 
wet conditions, and two in clear, dry conditions. All occurred during the 
day. Three resulted in non-fatal injuries. There were no prevailing 
commonalities between the collisions. 


Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
May 2016. The buffered bike lane on St Patrick did not exist at this time. 


City of Ottawa – Cycling Safety Review of High-Volume Intersections Alta Planning + Design 







                     


  
 


  


  


  


  


  


  


  


   


   
 


  


    
      


 


  
 


  


   
 


  
  


  


  


  


 


 


     
 


    
 


  
 


  


  


   


  


  
 


    


 


 


 


 


 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 9-May-2016 


Time Period 7AM-6PM 


Vehicles 12703 


% Trucks/Buses 5% 


% Bicycles (on-road) 3% 


Bicycles (on-road) 394 


Pedestrians 2811 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• N-S has higher volumes for vehicles (79%) and bicycles (76%) 


• Data shows that all SB vehicles turn right to proceed through 
intersection (there is no distinction between traffic turning onto 
Alexandra Bridge) 


• Highest movements are SB right and NB through, with significant 
WB through 


• Peak hour turns high for SB right and NB left in PM peak 


• Bikes high as percentage of total (4%) on WB through and NB 
through movements, 2% at SB right 


• Similar patterns for heavy vehicles, but higher WB through than 
NB through and SB right 


• High percentage of heavy vehicles for WB through (12%) 


• Low frequency bus volumes N-S on Sussex 


• High pedestrian volumes, dominant across east leg and north leg 


Site Visit Notes 


A site visit was conducted at this intersection on October 30, 2019 at 5:10 
PM. The following observations are noted: 


• Observed cycle times total 105 seconds, P1: N-S (30s), P2: NBL, NBT 
(45s), WB (30s) 


• Buffered bike lane WB through intersection, and SB bike lane 
north of intersection 


• Island between NB and SB and WB lanes 


• High NB volumes, medium SB and WB volumes 


• Many STO buses going WB. 


• Some bikes NB and SB despite rainy weather 


• Some WB bikes use separated lane to go SB, others use general 
purpose lane 


• Many vehicles (inc. heavy vehicles) cut into SB bike lane at corner 


Looking NW 
at 
intersection 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Large delay for cyclists to proceed SB via diverted route – they 
may still merge with traffic, which is where conflicts can occur 


• SB vehicles observed to encroach on painted bike lane, which can 
cause conflict point 


Concept Design 


A concept design was not completed for this intersection as a functional 
design has already been completed as part of the Byward Market Public 
Realm Study. 
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(33) Wellington Street and Lyon Street 


Context 


This intersection was selected based on its characteristics. Wellington 
Street and Lyon Street is a signalized intersection with multiple protected 
signal phases. The SB and NB lanes of Lyon Street are separated by a wide 
15m grass median. The Lyon NB lanes are restricted to bus traffic and 
traffic from the parking garage at Sparks Street. North of the intersection is 
federal parking lot access. The surrounding land use is high-density 
commercial and institutional uses, with many federal buildings 
surrounding the intersection. Lyon O-Train station is two blocks south at 
Queen Street. 


Overview of Existing Intersection Characteristics 
Characteristic Wellington Street Lyon Street 


Road Classification Arterial Arterial 


Speed Limit 50 km/h 50 km/h 


Truck Route East of Lyon Yes 


Transit Routes 15, 17, and STO 
buses. Stops set back 
west of intersection 


Routes 15, 17, no stops at 
intersection 


Emergency Route Yes Yes 


Cycling Facilities Suggested Route with 
sharrows 


Sharrows SB 


Pedestrian Facilities Sidewalks both sides Sidewalks both sides 


Configuration EB right turn, RT, and 
through lane. WB left 
turn lane 


2 NB and SB lanes 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Wellington Street Lyon Street 


Affordable Cycling Listed as P2-16 Not listed 
Project List 


Ultimate Cycling Spine Route Spine Route 
Network 


Cross-Town Bikeway Yes Not listed 


The intersection is located within the Central Area designation in the 
Official Plan. 


Collision History 


There have been 183 reported collisions at this intersection in the past 10 
years. Twelve resulted in non-fatal injuries while the remainder resulted in 
property damage only, and 2 were not reportable. Two collisions involved 
pedestrians. Three collisions involved a person cycling, all of which resulted 
in non-fatal injuries. All 3 collisions occurred in clear, dry conditions during 
the day. All of the collisions involved EB cyclist, 2 making through 
movements, one making a RT. Two collisions involved an EBR vehicle, and 
one EB vehicle overtaking the cyclist. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
September 2019. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 4-Sep-2019 


Time Period 7AM-6PM 


Vehicles 16946 


% Trucks/Buses 6% 


% Bicycles (on-road) 4% 


Bicycles (on-road) 637 


Pedestrians 3442 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• Significantly higher volumes WB and EB movements, specifically 
WB through and left, and EB through and right (NB is a driveway 
and EB/WB is major street) 


• Similar traffic patterns for cyclists, significant WB and EB through, 
as well as EB right 


• Similar traffic patterns for trucks, high % of total, 8-9% of all WB 
movements, 10% of EB through (despite Wellington west of Lyon 
not being a truck route) 


• High peak hour turns at WB left, EB right 


• Majority of pedestrians on north and east leg, very few on west 
leg. Total volume moderate-high 


Site Visit Notes 


A site visit was conducted at this intersection on October 10, 2019 at 
8:50AM. The following observations are noted: 


• Observed cycle times total 145 seconds, P1: NBT, NBL, EBR = 30s 
P2: EBT, WBT = 27s P3: EBT, EBR, WBT = 55s P4: WBT, WBL = 30s P5 
(actuated only): SB driveway, EB RTOR restricted 


• EBR lanes are narrow and cyclists have no dedicated space 


• Buses making EBR encroach into both RT lanes 


• EB and SB direction is uphill 


• Very heavy volumes and queues for EBR 


• Heavy bicycle movements for EBR 


• Awkward EBT movement for bicycles - either cross as pedestrians 
or cut across two lanes to use through lane 


• EBT high volumes, lots of STO buses 


• Moderate pedestrian volumes, high pedestrian delay 


• Many cyclists make EBR movement on red 


Heavy EBR vehicle movements 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Long cycle times lead to high pedestrian delay (PLOS F on east leg) 


• Potential conflict for through cyclists and EBR vehicle movement 
as there is no separation of bikes mixed with a very high volume of 
vehicles 


• Difficult for EBT bicycles to travel through intersection given lane 
configuration 


Concept Design 


A concept design was not completed for this intersection. The Bay Street 
cycling facilities (under construction) are expected to mitigate safety 
concerns for cyclists bound for destinations south of Wellington Street. 
Long-term plans will include an off-road bi-directional cycling facility on 
the north side of Wellington Street, which would mitigate safety concerns 
for eastbound bicycles. 
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(34) Industrial Avenue and Riverside Drive 


Context 


This intersection was selected based on consultation. Industrial Avenue 
and Riverside Drive is a signalized intersection with protected left turn 
phases in all directions, including SB and WB double left, and WB triple 
right protected phase. The NBR and WBR movements both have right turn 
channels. West of the intersection, Industrial Avenue becomes Terminal 
Avenue. The surrounding area includes a mix of industrial, commercial, and 
residential land uses. The Canada Post distribution centre is located at the 
northeast corner of the intersection. Cancer Survivors Park is on the 
southeast corner. To the east of the intersection is the Trainyards 
commercial district. Hurdman O-Train station is 400 m west of the 
intersection off of Terminal Avenue. The MUP on the south side of 
Industrial Avenue connects to the MUPs to Hurdman Station and to the 
NCC Rideau River Pathway. 


Overview of Existing Intersection Characteristics 
Characteristic Industrial Avenue Riverside Drive 


Road Classification Arterial east, Collector Arterial 
west of intersection 
(Terminal Ave) 


Speed Limit 60 km/h 60 km/h 


Truck Route Yes Yes 


Transit Route 9 west on Terminal 
to Hurdman Station 


Route 9 north on 
Riverside 


Emergency Route Yes Yes 


Cycling Facilities MUP on south side None 


Pedestrian Facilities MUP on south side, 
sidewalk on north side 


Sidewalks both sides 


Configuration EB left, through, right 


WB two left, through, 
three right (inc. bus lane) 
and right channel 


NB left, three through, 
right channel 


SB two left, two through, 
right 


Planning Considerations 


Ottawa Cycling Plan (2013) Classifications 
Industrial Avenue Riverside Drive 


Affordable Cycling Not listed Not listed 
Project List 


Ultimate Cycling 
Network 


Spine Route east, Major 
Pathway west 


Spine Route 


Cross-Town Bikeway Yes, Route 4 both on 
road and MUP on south 


Not listed 


side to Hurdman Station 


The intersection is in an area designated Mixed Use Centre in the Official 
Plan. 


Collision History 


There have been 181 reported collisions at this intersection from 2009 to 
2018. Twenty-eight collisions resulted in non-fatal injuries and one in fatal 
injuries. Two collisions involved a pedestrian, including the fatal injury 
inflicted by a southbound vehicle. Three collisions involved a person 
cycling. All of the cyclist-involved collisions were during clear, dry 
conditions during the day. They all resulted in non-fatal injuries. Two of the 
collisions were turning movement impacts, the other collision was an angle 
impact. All of the cycling collisions involved cars making turning 
movements. 
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Existing Traffic Volumes 


Traffic data for this intersection was collected with Miovision sensors in 
November 2017. No major physical changes have occurred since then. 


Existing Traffic Volume Summary 
Summary Data 


Collection Method Miovision 


Date Collected 29-Nov-2017 


Time Period 7AM-6PM 


Vehicles 37308 


% Trucks/Buses 6% 


% Bicycles (on-road) 0% 


Bicycles (on-road) 17 


Pedestrians 365 


Based on the traffic volume data provided (and detailed in Appendix A), 
the following additional observations are observed: 


• N-S volumes higher for vehicles (70%) 


• Nearly all WB vehicles turn (73% right), nearly all NB vehicles move 
through or turn right (24%) 


• High peak hour turns for all turns except NB left, EB right and left 


• Bikes high as percentage of total (5%) for EB through movement, 
highest volume of cyclists on SB right 


• Similar patterns for heavy vehicles, higher percentage of turns (SB 
right and EB left) 


• Note that WB leg (Terminal Ave) has diamond lane for transit 


• Very high percentage of heavy vehicles for specific movements 
(likely due to buses): 41% of SB right, 24% of WB through, and 26% 
and 86% of EB through and left respectively 


• Low volume of pedestrians, mainly on south leg (54%) 


Site Visit Notes 


A site visit was conducted at this intersection on October 28, 2019 at 5:30 
PM. The following observations are noted: 


• Observed cycle times total 120 seconds, P1: SBL, SBT, WBR (35s), 
P2: N-S (30s), P3: WBL, WBT (15s), P4: E-W (40s) 


• WBR has three lanes (inc. 1 bus lane) and signal controlled 


• RT channels on SE (very small) and NE (very large) sides 


• MUP approaches intersection from SW and SE, but no crossride 


• Very heavy traffic: SBL, WBR, N-S; Medium traffic: NBR, WBL; Light 
traffic: EW 


• Some buses present, but most use Terminal Avenue overpass to 
avoid intersection to access Hurdman 


• Very few bikes and peds, those that exist are all on south side MUP 


Cyclists dismount sign 
where MUP crosses 
Riverside 
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Potential Issues Identified 


Based on the review of the intersection context, the following potential 
issues were identified, which will be addressed by the concept design: 


• Potential for conflict points between vehicles and 
pedestrians/cyclists at NBR channel 


• Cyclists crossing both directions on south side of intersection 
despite lack of crossride 


• High delays for cyclists and pedestrians crossing on the south side 


• NBR channel island is small and cannot accommodate a cyclist 
comfortably 
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Concept Design 


Design Approach 


The assumed ultimate cycling facilities for this intersection are 
unidirectional cycle tracks on Riverside Drive, and a bidirectional cycle track 
on the south side of Industrial Avenue. There are no major physical 
constraints that affect the design. 


The proposed design includes a combination of treatments. Protected 
corners are proposed on the SE and SW corners, a signalized channel 
crossing is provided on the NE corner, and an adjacent crossing is provided 
on the NW corner. 


The existing transit stops are set back from the intersection and are not a 
factor of the proposed intersection design. 


Changes to Configuration 


The existing NBR turn channel is replaced with a dedicated right turn lane, 
and the corresponding acceleration lane is removed. The EBR turn lane is 
removed and the EBT lane is converted to a through-right lane. Other 
vehicle lane configurations are left as existing. 


Turning Radii Accommodated 


As an arterial-arterial intersection, the desired effective turning radius is 15 
m. Heavy vehicles make right turns at this intersection at low to high rates: 


• 113 heavy vehicle per day for NBR movement 


• 4 heavy vehicles per day for EBR movement 


• 742 heavy vehicles per day for SBR movement* 


• 577 heavy vehicles per day for WBR movement* 


The desired effective turning radius is provided on all corners. Truck aprons 
are provided on all corners to slow turning speeds for passenger vehicles 
while still accommodating the low volume of heavy vehicles. 


*The counts provided to support the development of the concept design were 
taken on Nov 29, 2017 when the Stage 1 LRT was under construction and the 
temporary transitway alignment required a high volume of buses to make the 
SBR and WBR movements at this intersection. Heavy vehicles, the majority of 
which were likely buses, accounted for 40% of SBR vehicles at the time of the 
counts. With the Confederation LRT in service as of Fall 2019, the volume of 
heavy vehicles making these movements has likely declined significantly, 
changing the traffic patterns of the intersection. 


Suggested Traffic Changes 


The NBR and SBR are high volume movements and are proposed as fully 
protected signalized right turns, to eliminate conflicts between motorists 
and vulnerable road users. An alternative option is provided showing the 
approximate footprint of smart channels to accommodate these 
movements. 


The proposed signal operation of the intersection is the same as the 
existing four-phase operation, with the protected NBR and SBR phases 
operating at the same time as the EBL and WBL. 


Fully prohibited right-on-red is a requirement for the NBR, WBR and SBR 
movements, and is recommended for the EBR movement to reduce conflict 
points and improve safety for pedestrians and cyclists. 


Additional Considerations 


• Given the change in traffic patterns experienced following the 
discontinuation of the temporary transitway detour, updated 
counts should be acquired for this intersection prior to traffic 
modeling at the functional design stage. 


• If the updated traffic counts reveal that SBR volumes are 
significantly lower since the LRT opening, it may be permissible to 
provide a set back cycle track crossing for southbound cyclists on 
the NW corner, with a permissive SBR movement 


• The importance of the east-west cycling route, combined with the 
very high volumes of this intersection, support the feasibility of a 
dedicated overpass or underpass for pedestrians and cyclists 
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crossing the south leg. This may be considered at the functional 
design stage. 


Cost Estimate 


The concept design has an estimate cost (Class D) of $1,390,000 for the 
base option and $1,550,000 with smart channels on the NW and SE corners.  
Property will be required to implement the smart channel concept design. 
A full breakdown of the cost estimate is included in Appendix E. 


Municipal Class Environmental Assessment 


Based on the concept design, it is expected that a MCEA Schedule A+ will 
be required for the base option and MCEA Schedule B for the smart 
channel option. 
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APPENDIX A: TRAFFIC SUMMARY DATA 


Cycling Safety Review of High‐Volume Intersections 


ASSUMPTIONS AND METHODOLOGY 
Light vehicles include cars and motorcycles 
Heavy vehicles include buses and trucks 
Total vehicle counts include light, heavy, bikes (peds are excluded) 
Bicycles travelling on off‐road pathways are either not counted, or classified as pedestrians. As a result, bicycles 
are underrepresented at some intersections 
Unless otherwise stated, Miovision data is the sole source of all counts. When multiple Miovision datasets are 
available, a single set is chosen on the basis of:
 ‐ Coverage of a full day (minimum 7AM‐6PM preferred)
 ‐ Time of year, with preference for peak cycling season (May‐Sep)


 ‐Day of week, with strong preference for weekdays
 ‐ If ideal motor vehicle volume data and bicycle volume data are located in different datasets, volumes may be 
Time span for analysis is based on availability from Miovision data 
Peak hour turning movements are compared to NACTO's thresholds for consideration of protected turning phases 
to reduce cycling conflicts at intersections (see below) 


Guidance for Considering Protected Signal Phasing (Source: NACTO Don't Give Up at the Intersection (2019)) 
Consider phased separation when:
 ‐ Adjacent turning lane volume exceeds 120‐150 vph
 ‐ Conflicting left‐turning volume exceeds 60‐90 vph
 ‐When vehicle turns cross multiple vehicle lanes 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                           


                 


                


                               


         


APPENDIX A: TRAFFIC SUMMARY DATA 


(1) ALTA VISTA @ INDUSTRIAL 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 21‐Nov‐2017 
Time Period 7AM‐6PM 
Vehicles 23614 
% Trucks/Buses 6% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 31 
Pedestrians 517 


ORIENTATION 
Leg Street 
North Alta Vista 
East Industrial 
South Alta Vista 
West Industrial 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1447 693 206 2346 70% 
Westbound 224 4942 1212 6378 23% 
Northbound 1251 697 3502 5450 87% 
Eastbound 2736 4765 591 8092 41% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 341 51 85 477 89% 
Westbound 65 258 18 341 24% 
Northbound 26 98 65 189 48% 
Eastbound 64 206 40 310 34% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  7  2  9  22%  
Westbound 0  3  1  4  25%  
Northbound 2 5 3 10 50% 
Eastbound 3  5  0  8  38%  


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 158 75 22 
Westbound 30 768 150 
Northbound 123 89 528 
Eastbound 504 517 63 
PM PEAK Right Thru Left 
Southbound 346 152 52 
Westbound 33 605 148 
Northbound 213 129 501 
Eastbound 289 713 99 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 1% 1% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 1% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 19% 7% 29% 17% 
Westbound 22% 5% 1% 5% 
Northbound 2% 12% 2% 3% 
Eastbound 2% 4% 6% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 23 24 47 9% 
East 152 193 345 67% 
South 53 65 118 23% 
West 3  4  7  1%  


Notes: 
1. Major changes have occurred at this intersection since this count was taken ‐ LRT opened, 
significantly reducing the number of buses on‐road making SBR movements 
2. Right turn channels at NW and SW corners 
3. Existing bike lanes at south leg on Alta Vista Dr, bike route sign on north leg 
4. MUP connection at SE corner 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                               


             


APPENDIX A: TRAFFIC SUMMARY DATA 


(2) BANK @ FIFTH 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Jul‐2017 
Time Period 7AM‐6PM 
Vehicles 14246 
% Trucks/Buses 5% 
% Bicycles (on‐road) 6% 
Bicycles (on‐road) 798 
Pedestrians 4966 


ORIENTATION 
Leg Street 
North Bank 
East Fifth 
South Bank 
West Fifth 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 291 4680 182 5153 9% 
Westbound 244 304 631 1179 74% 
Northbound 282 4971 113 5366 7% 
Eastbound 327 344 412 1083 68% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 19 280 7 306 8% 
Westbound 13 3 20 36 92% 
Northbound 6 296 4 306 3% 
Eastbound 4 7 8 19 63% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 7 220 2 229 4% 
Westbound 19 102 22 143 29% 
Northbound 13 252 3 268 6% 
Eastbound 27 115 16 158 27% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 29 384 12 
Westbound 23 36 49 
Northbound 24 755 13 
Eastbound 25 54 59 
PM PEAK Right Thru Left 
Southbound 44 714 22 
Westbound 18 78 82 
Northbound 32 461 11 
Eastbound 45 70 54 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 4% 1% 4% 
Westbound 7% 25% 3% 11% 
Northbound 4% 5% 3% 5% 
Eastbound 8% 25% 4% 13% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 6% 5% 4% 5% 
Westbound 5% 1% 3% 3% 
Northbound 2% 5% 3% 5% 
Eastbound 1% 2% 2% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 472 452 924 19% 
East 907 1041 1948 39% 
South 289 425 714 14% 
West 597 783 1380 28% 


Notes: 
1. Miovision data was also available for April 2017 at this intersection, however it is deemed that 
summer volumes are more appropriate for this study 







       


       


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


         


             


               


                               


                             


APPENDIX A: TRAFFIC SUMMARY DATA 


(3) BANK @ RIVERSIDE N 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 16‐Jul‐2015 
Time Period 7AM‐6PM 
Vehicles 23522 
% Trucks/Buses 3% 
% Bicycles (on‐road) 3% 
Bicycles (on‐road) 618 
Pedestrians 581 


ORIENTATION 
Leg Street 
North Bank 
East Riverside 
South Bank 
West Riverside 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1500 4068 5568 27% 
Westbound 1018 8384 2297 11699 28% 
Northbound 4879 2 4881 0% 
Eastbound 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 40 180 220 18% 
Westbound 30 216 57 303 29% 
Northbound 233 0 233 0% 
Eastbound 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 9 203 212 4% 
Westbound 104 60 1 165 64% 
Northbound 241 0 241 0% 
Eastbound 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 161 378 0 
Westbound 204 1031 251 
Northbound 0 889 0 
Eastbound 0 3 0 
PM PEAK Right Thru Left 
Southbound 197 665 0 
Westbound 98 1363 371 
Northbound 0 540 0 
Eastbound 0 0 0 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 5% 4% 
Westbound 9% 1% 0% 1% 
Northbound 5% 0% 5% 
Eastbound 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 4% 4% 
Westbound 3% 2% 2% 2% 
Northbound 4% 0% 4% 
Eastbound 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 26 31 57 10% 
East 104 130 234 40% 
South 26 28 54 9% 
West 109 127 236 41% 


Notes: 
1. Riverside N is one‐way westbound 
2. NBL movement is prohibited at all times 
3. Any counted movements that are restricted/infeasible are deleted 
4. Miovision data was also available from November 2018 at this intersection, however it is deemed that 
summer volumes are more appropriate for this study, and Nov 2018 overall vehicle volumes were lower 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


               


                                 


             


APPENDIX A: TRAFFIC SUMMARY DATA 


(4) BANK @ WILTON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Jul‐2017 
Time Period 7AM‐6PM 
Vehicles 16213 
% Trucks/Buses 4% 
% Bicycles (on‐road) 6% 
Bicycles (on‐road) 919 
Pedestrians 687 


ORIENTATION 
Leg Street 
North Bank 
East N/A 
South Bank 
West Wilton 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 379 4890 5269 7% 
Westbound 
Northbound 5832 1607 7439 22% 
Eastbound 1918 72 1990 100% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 5 277 282 2% 
Westbound 
Northbound 283 13 296 4% 
Eastbound 16 2 18 100% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 9 306 315 3% 
Westbound 
Northbound 424 64 488 13% 
Eastbound 115 1 116 100% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 17 393 
Westbound 
Northbound 909 237 
Eastbound 175 2 
PM PEAK Right Thru Left 
Southbound 36 782 
Westbound 
Northbound 570 239 
Eastbound 292 5 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 6% 5% 
Westbound 
Northbound 6% 4% 6% 
Eastbound 6% 1% 5% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 5% 
Westbound 
Northbound 4% 1% 4% 
Eastbound 1% 3% 1% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 32 21 53 8% 
East 
South 1  3  4  1%  
West 350 280 630 92% 


Notes: 
1. Intersection is not signalized. EB approach is stop‐controlled 
2. Miovision data was also available from Oct 2017 at this intersection, however it is deemed that 
summer volumes are more appropriate for this study 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


APPENDIX A: TRAFFIC SUMMARY DATA 


(5) BAYSWATER @ SOMERSET 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 07‐Sep‐2016 
Time Period 7AM‐6PM 
Vehicles 9336 
% Trucks/Buses 3% 
% Bicycles (on‐road) 7% 
Bicycles (on‐road) 692 
Pedestrians 1745 


ORIENTATION 
Leg Street 
North Bayswater 
East Somerset 
South Bayswater 
West Somerset 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 378 1381 701 2460 44% 
Westbound 557 1487 152 2196 32% 
Northbound 147 1417 255 1819 22% 
Eastbound 197 1473 219 1889 22% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 14 12 27 53 77% 
Westbound 26 79 1 106 25% 
Northbound 1 17 4 22 23% 
Eastbound 3  84  12  99  15%  


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 13 40 32 85 53% 
Westbound 33 282 4 319 12% 
Northbound 1 44 6 51 14% 
Eastbound 1 225 11 237 5% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 50 222 122 
Westbound 57 150 18 
Northbound 29 194 25 
Eastbound 24 253 37 
PM PEAK Right Thru Left 
Southbound 63 262 102 
Westbound 125 357 31 
Northbound 22 292 48 
Eastbound 32 246 37 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 3% 4% 3% 
Westbound 5% 15% 3% 12% 
Northbound 1% 3% 2% 3% 
Eastbound 0% 13% 5% 11% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 1% 4% 2% 
Westbound 4% 4% 1% 4% 
Northbound 1% 1% 2% 1% 
Eastbound 1% 5% 5% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 182 225 407 23% 
East 190 151 341 20% 
South 386 355 741 42% 
West 131 125 256 15% 


Notes: 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                             


                   


                                   


APPENDIX A: TRAFFIC SUMMARY DATA 


(6) BAYVIEW @ SCOTT 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 07‐Sep‐2016 
Time Period 7AM‐6PM 
Vehicles 11916 
% Trucks/Buses 14% 
% Bicycles (on‐road) 1% 
Bicycles (on‐road) 172 
Pedestrians 901 


ORIENTATION 
Leg Street 
North Bayview 
East Scott 
South Bayview 
West Scott 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 168 877 450 1495 41% 
Westbound 418 2257 429 3104 27% 
Northbound 541 1060 387 1988 47% 
Eastbound 593 2757 149 3499 21% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 17 21 30 68 69% 
Westbound 31 733 6 770 5% 
Northbound 15 13 20 48 73% 
Eastbound 9 752 11 772 3% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0 48 0 48 0% 
Westbound 1 16 0 17 6% 
Northbound 1 72 6 79 9% 
Eastbound 15 11 2 28 61% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 24 223 124 
Westbound 30 284 47 
Northbound 107 116 45 
Eastbound 76 600 20 
PM PEAK Right Thru Left 
Southbound 16 99 48 
Westbound 91 585 82 
Northbound 73 265 97 
Eastbound 104 442 19 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 5% 0% 3% 
Westbound 0% 1% 0% 0% 
Northbound 0% 6% 1% 4% 
Eastbound 2% 0% 1% 1% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 9% 2% 6% 4% 
Westbound 7% 24% 1% 20% 
Northbound 3% 1% 5% 2% 
Eastbound 1% 21% 7% 18% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 72 121 193 21% 
East 57 75 132 15% 
South 182 150 332 37% 
West 149 95 244 27% 


Notes: 
1. Major changes have occurred at this intersection since this count was taken ‐ E‐W bike path opened, 
and LRT opened, significantly reducing the number of buses on‐road 
2. Site visit confirmed that many bicycle movements at this intersection are on MUP on N side of road 
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APPENDIX A: TRAFFIC SUMMARY DATA 


(7) CUMBERLAND @ LAURIER 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 28‐Nov‐2018 
Time Period 7AM‐6PM 
Vehicles 7723 
% Trucks/Buses 7% 
% Bicycles (on‐road) 8% 
Bicycles (on‐road) 642 
Pedestrians 9983 


ORIENTATION 
Leg Street 
North Cumberland 
East Laurier 
South Cumberland 
West Laurier 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 296 236 78 610 61% 
Westbound 189 1962 228 2379 18% 
Northbound 168 361 335 864 58% 
Eastbound 202 2017 495 2714 26% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 6 9 7 22 59% 
Westbound 5 223 2 230 3% 
Northbound 6 7 8 21 67% 
Eastbound 4 225 12 241 7% 


BICYCLES (ON ROAD) Aug 28, 2013 data used to better represent peak cycling season 
Leg Right Thru Left Total % Turns 
Southbound 21 45 10 76 41% 
Westbound 17 232 11 260 11% 
Northbound 0 51 9 60 15% 
Eastbound 16 188 42 246 24% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 75 62 14 
Westbound 13 290 24 
Northbound 22 47 40 
Eastbound 28 242 42 
PM PEAK Right Thru Left 
Southbound 36 40 12 
Westbound 43 282 35 
Northbound 25 82 61 
Eastbound 29 389 94 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 7% 16% 11% 11% 
Westbound 8% 10% 5% 9% 
Northbound 0% 12% 3% 6% 
Eastbound 7% 8% 8% 8% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 3% 7% 3% 
Westbound 2% 9% 1% 8% 
Northbound 3% 2% 2% 2% 
Eastbound 2% 9% 2% 8% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 930 1571 2501 25% 
East 1545 1064 2609 26% 
South 953 873 1826 18% 
West 1608 1439 3047 31% 


Notes: 
1. Miovision data was also available from March 2018 and August 2013 at this intersection. 
November 2018 data was used as it better represents traffic during the school year. August 2013 bicycle 
traffic data was used as it better represents peak‐season bicycle volumes 
2. Fall 2019 OC Transpo service changes have resulted in large decrease in number of transit vehicles 
on Laurier and King Edward 







       


       


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


            


                                 


                       


APPENDIX A: TRAFFIC SUMMARY DATA 


(8) CUMMINGS @ OGILVIE 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 11‐Apr‐2018 
Time Period 7AM‐6PM 
Vehicles 20464 
% Trucks/Buses 2% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 94 
Pedestrians 412 


ORIENTATION 
Leg Street 
North Cummings 
East Ogilvie 
South Cummings 
West Ogilvie 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 697 1098 1544 3339 67% 
Westbound 1310 5740 882 7932 28% 
Northbound 1046 1077 193 2316 53% 
Eastbound 158 5594 559 6311 11% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 15 28 33 76 63% 
Westbound 23 91 56 170 46% 
Northbound 52 25 5 82 70% 
Eastbound 6 123 15 144 15% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 2 9 3 14 36% 
Westbound 2 29 1 32 9% 
Northbound 2  4  1  7  43%  
Eastbound 0 41 0 41 0% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 112 117 138 
Westbound 170 1078 163 
Northbound 63 112 18 
Eastbound 11 570 48 
PM PEAK Right Thru Left 
Southbound 84 165 260 
Westbound 209 739 110 
Northbound 216 163 36 
Eastbound 23 1092 110 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 1% 0% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 0% 1% 0% 
Eastbound 0% 1% 0% 1% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 2% 2% 2% 
Westbound 2% 2% 6% 2% 
Northbound 5% 2% 3% 3% 
Eastbound 4% 2% 3% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 45 29 74 18% 
East 116 27 143 35% 
South 25 59 84 20% 
West 85 26 111 27% 


Notes: 
1. Right turn chanel in SE corner 
2. Miovision data was also available from July 9th, 2015, however, a more recent and detailed data set, 
including all pedestrian and cyclist movements, is more appropriate for this study 







       


       


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


           


           


                             


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(9) DONALD @ VANIER PKWY 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 19‐Apr‐2018 
Time Period 7AM‐6PM 
Vehicles 28997 
% Trucks/Buses 2% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 51 
Pedestrians 314 


ORIENTATION 
Leg Street 
North Vanier 
East Donald 
South Vanier 
West Donald 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 51 12633 1105 13789 8% 
Westbound 862 383 614 1859 79% 
Northbound 629 10835 473 11937 9% 
Eastbound 499 322 28 849 62% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 0 208 10 218 5% 
Westbound 16 13 18 47 72% 
Northbound 18 203 5 226 10% 
Eastbound 12 8 1 21 62% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 1  3  0  4  25%  
Westbound 0 23 0 23 0% 
Northbound 0  3  0  3  0%  
Eastbound 0 21 0 21 0% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 5 1760 157 
Westbound 145 28 75 
Northbound 80 1363 38 
Eastbound 66 29 1 
PM PEAK Right Thru Left 
Southbound 0 1855 145 
Westbound 104 54 118 
Northbound 91 1603 60 
Eastbound 73 42 1 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 0% 0% 0% 
Westbound 0% 5% 0% 1% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 6% 0% 2% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 2% 1% 2% 
Westbound 2% 3% 3% 2% 
Northbound 3% 2% 1% 2% 
Eastbound 2% 2% 3% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 43 41 84 27% 
East 40 28 68 22% 
South 58 47 105 33% 
West 32 25 57 18% 


Notes: 
1. Right turn channel at SE corner 
2. Existing bike lanes on west leg 
3. Miovision data was also available from July 2015 at this intersection, however, more recent data 
within the cycling season (late April) is included 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


APPENDIX A: TRAFFIC SUMMARY DATA 


(10) GLADSTONE @ BANK 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 27‐Jul‐2016 
Time Period 7AM‐6PM 
Vehicles 13632 
% Trucks/Buses 4% 
% Bicycles (on‐road) 6% 
Bicycles (on‐road) 798 
Pedestrians 5875 


ORIENTATION 
Leg Street 
North Bank 
East Gladstone 
South Bank 
West Gladstone 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 288 3278 122 3688 11% 
Westbound 176 925 339 1440 36% 
Northbound 716 2527 697 3940 36% 
Eastbound 1059 1734 390 3183 46% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 9 167 3 179 7% 
Westbound 4 60 8 72 17% 
Northbound 17 181 16 214 15% 
Eastbound 30 81 7 118 31% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 9 285 3 297 4% 
Westbound 12 61 9 82 26% 
Northbound 21 238 11 270 12% 
Eastbound 20 110 19 149 26% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 35 339 5 
Westbound 28 112 29 
Northbound 90 514 115 
Eastbound 121 246 67 
PM PEAK Right Thru Left 
Southbound 47 724 24 
Westbound 29 172 57 
Northbound 97 347 96 
Eastbound 166 265 48 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 8% 2% 7% 
Westbound 6% 6% 3% 5% 
Northbound 3% 8% 2% 6% 
Eastbound 2% 6% 5% 4% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 4% 2% 4% 
Westbound 2% 6% 2% 5% 
Northbound 2% 6% 2% 5% 
Eastbound 3% 4% 2% 3% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 432 415 847 14% 
East 1007 1248 2255 38% 
South 513 616 1129 19% 
West 705 939 1644 28% 


Notes: 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


           


APPENDIX A: TRAFFIC SUMMARY DATA 


(11) GLADSTONE @ BOOTH 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 27‐Jul‐2016 
Time Period 7AM‐6PM 
Vehicles 10958 
% Trucks/Buses 2% 
% Bicycles (on‐road) 4% 
Bicycles (on‐road) 455 
Pedestrians 861 


ORIENTATION 
Leg Street 
North Booth 
East Gladstone 
South Booth 
West Gladstone 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 156 1230 276 1662 26% 
Westbound 253 2062 452 2767 25% 
Northbound 525 2138 489 3152 32% 
Eastbound 296 2134 219 2649 19% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 5 14 6 25 44% 
Westbound 3 89 4 96 7% 
Northbound 3 19 7 29 34% 
Eastbound 5 113 5 123 8% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 9 19 2 30 37% 
Westbound 2 175 14 191 8% 
Northbound 8 37 9 54 31% 
Eastbound 16 162 2 180 10% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 15 144 37 
Westbound 24 265 40 
Northbound 81 316 57 
Eastbound 76 364 27 
PM PEAK Right Thru Left 
Southbound 21 263 47 
Westbound 40 457 111 
Northbound 75 359 99 
Eastbound 37 316 37 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 2% 1% 2% 
Westbound 1% 8% 3% 6% 
Northbound 1% 2% 2% 2% 
Eastbound 5% 7% 1% 6% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 1% 2% 1% 
Westbound 1% 4% 1% 3% 
Northbound 1% 1% 1% 1% 
Eastbound 2% 5% 2% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 90 125 215 25% 
East 107 82 189 22% 
South 178 125 303 35% 
West 60 94 154 18% 


Notes: 
1. Trucks are prohibited on Booth Street 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                                 


       


APPENDIX A: TRAFFIC SUMMARY DATA 


(12) GLADSTONE @ PRESTON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Jun‐2017 
Time Period 7AM‐6PM 
Vehicles 12688 
% Trucks/Buses 6% 
% Bicycles (on‐road) 4% 
Bicycles (on‐road) 470 
Pedestrians 1596 


ORIENTATION 
Leg Street 
North Preston 
East Gladstone 
South Preston 
West Gladstone 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 238 2540 429 3207 21% 
Westbound 548 1751 584 2883 39% 
Northbound 641 2562 416 3619 29% 
Eastbound 392 1137 181 1710 34% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 8 195 70 273 29% 
Westbound 78 81 21 180 55% 
Northbound 27 201 16 244 18% 
Eastbound 12 77 13 102 25% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 15 54 9 78 31% 
Westbound 5 148 24 177 16% 
Northbound 6 45 5 56 20% 
Eastbound 9 145 5 159 9% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 24 378 76 
Westbound 64 189 50 
Northbound 85 405 46 
Eastbound 60 221 29 
PM PEAK Right Thru Left 
Southbound 51 375 54 
Westbound 77 475 85 
Northbound 104 381 76 
Eastbound 38 205 22 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 6% 2% 2% 2% 
Westbound 1% 7% 4% 5% 
Northbound 1% 2% 1% 1% 
Eastbound 2% 11% 3% 8% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 7% 14% 8% 
Westbound 12% 4% 3% 6% 
Northbound 4% 7% 4% 6% 
Eastbound 3% 6% 7% 5% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 160 185 345 22% 
East 253 210 463 29% 
South 150 180 330 21% 
West 192 266 458 29% 


Notes: 
1. Miovision data was also available from July 2016 at this intersection. June 2017 data was chosen 
as it is more recent 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


           


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(13) HAZELDEAN @ EAGLESON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 18‐Aug‐2016 
Time Period 7AM‐6PM 
Vehicles 30170 
% Trucks/Buses 2% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 45 
Pedestrians 65 


ORIENTATION 
Leg Street 
North Eagleson 
East Hazeldean 
South Eagleson 
West Hazeldean 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1559 5496 745 7800 30% 
Westbound 744 3697 1528 5969 38% 
Northbound 1707 5989 1676 9372 36% 
Eastbound 1663 3262 1307 6232 48% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 28 146 17 191 24% 
Westbound 16 64 50 130 51% 
Northbound 46 139 67 252 45% 
Eastbound 79 67 33 179 63% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  5  0  5  0%  
Westbound 0 20 1 21 5% 
Northbound 0  7  0  7  0%  
Eastbound 3 9 0 12 25% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 121 531 104 
Westbound 63 222 111 
Northbound 323 1159 210 
Eastbound 150 492 189 
PM PEAK Right Thru Left 
Southbound 302 1246 89 
Westbound 150 802 327 
Northbound 183 744 266 
Eastbound 322 366 175 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 1% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 3% 2% 2% 
Westbound 2% 2% 3% 2% 
Northbound 3% 2% 4% 3% 
Eastbound 5% 2% 2% 3% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 0  5  5  8%  
East 0  4  4  6%  
South 2  1  3  5%  
West 30 23 53 82% 


Notes: 
1. Right turn channel at all corners 
2. No sidewalk at NE and SE corners 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


             


         


                                 


                       


APPENDIX A: TRAFFIC SUMMARY DATA 


(14) HAZELDEAN @ TERRY FOX 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 03‐Mar‐2016 
Time Period 7AM‐6PM 
Vehicles 28736 
% Trucks/Buses 4% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 1 
Pedestrians 102 


ORIENTATION 
Leg Street 
North Terry Fox 
East Hazeldean 
South Terry Fox 
West Hazeldean 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 2373 3489 1543 7405 53% 
Westbound 1620 3413 1214 6247 45% 
Northbound 958 3944 1535 6437 39% 
Eastbound 1440 3807 2254 7501 49% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 87 148 115 350 58% 
Westbound 134 98 24 256 62% 
Northbound 32 172 45 249 31% 
Eastbound 52 133 105 290 54% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  1  0  1  0%  
Westbound 0 0 0 0 
Northbound 0 0 0 0 
Eastbound 0 0 0 0 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 218 339 137 
Westbound 148 228 84 
Northbound 165 648 154 
Eastbound 173 627 267 
PM PEAK Right Thru Left 
Southbound 415 791 275 
Westbound 294 637 243 
Northbound 108 664 240 
Eastbound 253 453 345 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 4% 4% 7% 5% 
Westbound 8% 3% 2% 4% 
Northbound 3% 4% 3% 4% 
Eastbound 3% 3% 4% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 8 16 24 24% 
East 11 14 25 25% 
South 21 22 43 42% 
West 5 5 10 10% 


Notes: 
1. Right turn channels at all corners 
2. MUP connection in SW corner 
3. Miovision data was also available from June 26th, 2014, however, a more recent and detailed data 
set, including all pedestrian and cyclist movements, is more appropriate for this study 







       


       


 


 


 


   


   


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                    


                               


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(15) HUNT CLUB @ MERIVALE


SUMMARY DATA 
Collection Method Miovision 
Date Collected 26‐Apr‐2016 
Time Period 7AM‐6PM 
Vehicles 37144 
% Trucks/Buses 4% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 24 
Pedestrians 207 


ORIENTATION 
Leg Street 
North Merivale 
East Hunt Club 
South Merivale 
West Hunt Club 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 2088 5106 1842 9036 43% 
Westbound 1708 6286 1245 9239 32% 
Northbound 1393 5527 1082 8002 31% 
Eastbound 976 5987 2381 9344 36% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 81 211 52 344 39% 
Westbound 47 201 102 350 43% 
Northbound 131 198 101 430 54% 
Eastbound 95 203 77 375 46% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  7  1  8  13%


Westbound 0 0 0 0 ‐


Northbound 0  6  1  7  14%


Eastbound 0  9  0  9  0%


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 172 481 190 
Westbound 161 644 112 
Northbound 181 1140 93 
Eastbound 92 1051 404 
PM PEAK Right Thru Left 
Southbound 357 970 195 
Westbound 275 1097 198 
Northbound 167 724 161 
Eastbound 144 717 313 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 4% 4% 3% 4% 
Westbound 3% 3% 8% 4% 
Northbound 9% 3% 9% 5% 
Eastbound 9% 3% 3% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 26 20 46 22% 
East 29 29 58 28% 
South 15 20 35 17% 
West 28 40 68 33% 


Notes: 
1. Right turn channels at all corners of the intersection 
2. Miovision data was also available from June 8th, 2013 at this intersection, however weekday and 
more recent data is more appropriate for this study







       


           


 


 


     


   


   


   


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


           


APPENDIX A: TRAFFIC SUMMARY DATA 


(16) HUNT CLUB @ PRINCE OF WALES 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 10‐Jul‐2016 
Time Period 7AM‐6PM 
Vehicles 47825 
% Trucks/Buses 4% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 220 
Pedestrians 82 


ORIENTATION 
Leg Street 
North Prince of Wales 
East Hunt Club 
South Prince of Wales 
West Hunt Club 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1605 4337 2572 8514 49% 
Westbound 2482 9776 4757 17015 43% 
Northbound 6328 4300 313 10941 61% 
Eastbound 250 7956 1204 9410 15% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 86 68 130 284 76% 
Westbound 105 407 155 667 39% 
Northbound 176 45 13 234 81% 
Eastbound 17 454 69 540 16% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 5 48 1 54 11% 
Westbound 18 34 8 60 43% 
Northbound 1 67 0 68 1% 
Eastbound 0 34 4 38 11% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 288 456 236 
Westbound 470 1305 592 
Northbound 956 834 34 
Eastbound 24 851 134 
PM PEAK Right Thru Left 
Southbound 178 937 495 
Westbound 283 1491 761 
Northbound 941 529 35 
Eastbound 36 1210 184 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 1% 0% 1% 
Westbound 1% 0% 0% 0% 
Northbound 0% 2% 0% 1% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 2% 5% 3% 
Westbound 4% 4% 3% 4% 
Northbound 3% 1% 4% 2% 
Eastbound 6% 5% 5% 5% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 4  3  7  9%  
East 9 5 14 17% 
South 13 24 37 45% 
West 12 12 24 29% 


Notes: 
1. Right turn channels at all corners 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


APPENDIX A: TRAFFIC SUMMARY DATA 


(17) ISLAND PARK @ RICHMOND 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 26‐Jul‐2016 
Time Period 7AM‐6PM 
Vehicles 15692 
% Trucks/Buses 2% 
% Bicycles (on‐road) 3% 
Bicycles (on‐road) 505 
Pedestrians 712 


ORIENTATION 
Leg Street 
North Island Park 
East Wellington 
South Island Park 
West Richmond 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 579 4358 359 5296 18% 
Westbound 157 2426 332 2915 17% 
Northbound 446 2775 477 3698 25% 
Eastbound 349 2120 472 2941 28% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 4 8 1 13 38% 
Westbound 3 144 1 148 3% 
Northbound 0 11 1 12 8% 
Eastbound 3 160 1 164 2% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 4 68 7 79 14% 
Westbound 13 133 3 149 11% 
Northbound 6 135 2 143 6% 
Eastbound 1 133 0 134 1% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 64 641 49 
Westbound 21 249 47 
Northbound 74 389 60 
Eastbound 34 288 47 
PM PEAK Right Thru Left 
Southbound 82 488 41 
Westbound 30 419 45 
Northbound 77 393 47 
Eastbound 52 331 67 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 2% 2% 1% 
Westbound 8% 5% 1% 5% 
Northbound 1% 5% 0% 4% 
Eastbound 0% 6% 0% 4% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 0% 0% 0% 
Westbound 2% 5% 0% 5% 
Northbound 0% 0% 0% 0% 
Eastbound 1% 7% 0% 5% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 131 145 276 39% 
East 68 40 108 15% 
South 125 104 229 32% 
West 40 59 99 14% 


Notes: 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


             


             


             


             


                                   


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(18) KING EDWARD @ SUSSEX 


ORIENTATION 
Leg Street 
North Private Driveway 
East Sussex 
South King Edward 
West Sussex 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 18‐May‐2017 
Time Period 7AM‐6PM 
Vehicles 18097 
% Trucks/Buses 2% 
% Bicycles (on‐road) 4% 
Bicycles (on‐road) 647 
Pedestrians 937 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 15 88 55 158 44% 
Westbound 83 2323 4338 6744 66% 
Northbound 346 37 224 607 94% 
Eastbound 3421 6115 19 9555 36% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 0  1  0  1  0%  
Westbound 1 94 40 135 30% 
Northbound 18 3 8 29 90% 
Eastbound 111 110 0 221 50% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0 4 7 11 64% 
Westbound 2 298 5 305 2% 
Northbound 7 5 43 55 91% 
Eastbound 13 263 0 276 5% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 1 12 2 
Westbound 36 638 624 
Northbound 38 14 43 
Eastbound 372 1009 8 
PM PEAK Right Thru Left 
Southbound 2 24 12 
Westbound 4 223 784 
Northbound 86 1 46 
Eastbound 762 827 1 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 4% 11% 6% 
Westbound 2% 11% 0% 4% 
Northbound 2% 11% 16% 8% 
Eastbound 0% 4% 0% 3% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 1% 0% 1% 
Westbound 1% 3% 1% 2% 
Northbound 5% 7% 3% 4% 
Eastbound 3% 2% 0% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 96 109 205 22% 
East 49 64 113 12% 
South 257 308 565 60% 
West 24 30 54 6% 


Notes: 
1. NB left prohibition 3PM to 6PM M‐F 
2. WB through prohibition 3PM to 6PM M‐F 
3. SB right prohibition 3PM to 6PM M‐F 
4. Existing bike lanes on Sussex (north/south legs) 
5. Miovision data was also available from May 11th, 2015, however, a more recent data set for the 
same time period is more appropriate for this study 







       


         


 


 


   


   


 


   


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


             


                         


                 


               


               


               


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(19) KING EDWARD @ ST PATRICK 


ORIENTATION 
Leg Street 
North King Edward 
East St. Patrick 
South King Edward 
West St. Patrick 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 09‐May‐2016 
Time Period 7AM‐6PM 
Vehicles 24692 
% Trucks/Buses 8% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 86 
Pedestrians 755 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 365 7997 8362 4% 
Westbound 5782 2385 597 8764 73% 
Northbound 5526 5526 0% 
Eastbound 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 250 701 951 26% 
Westbound 69 99 41 209 53% 
Northbound 794 794 0% 
Eastbound 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  9  9  0%  
Westbound 3 62 0 65 5% 
Northbound 12 12 0% 
Eastbound 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 74 1458 
Westbound 485 545 133 
Northbound 484 
Eastbound 
PM PEAK Right Thru Left 
Southbound 114 870 
Westbound 1286 289 77 
Northbound 1242 
Eastbound 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 
Westbound 2% 0% 1% 
Northbound 0% 
Eastbound 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 41% 8% 10% 
Westbound 1% 4% 6% 2% 
Northbound 13% 13% 
Eastbound 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 60 40 100 13% 
East 107 94 201 27% 
South 54 60 114 15% 
West 151 189 340 45% 


Notes: 
1. Two‐lane right turn channel at NE corner 
2. Existing cycling infrastructure (bike lane) at east leg and sharrows at south leg 
3. NB left and NB right prohibitions at all times 
4. SB left prohibition, SB right on red prohibition 
5. King Edward Ave is a one‐way street WB 
6. Diamond lane on King Edward Ave (3:30 ‐ 5:30 PM) 
7. Any counted movements that are restricted/infeasible are deleted 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                                 


       


APPENDIX A: TRAFFIC SUMMARY DATA 


(20) LAURIER @ KING EDWARD 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 03‐Aug‐2016 
Time Period 7AM‐6PM 
Vehicles 14601 
% Trucks/Buses 5% 
% Bicycles (on‐road) 7% 
Bicycles (on‐road) 981 
Pedestrians 3862 


ORIENTATION 
Leg Street 
North King Edward 
East Laurier 
South King Edward 
West Laurier 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 639 3101 341 4081 24% 
Westbound 256 1302 88 1646 21% 
Northbound 310 3451 532 4293 20% 
Eastbound 660 2142 38 2840 25% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 16 75 4 95 21% 
Westbound 5 72 2 79 9% 
Northbound 16 111 188 315 65% 
Eastbound 191 79 1 271 71% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 8 15 3 26 42% 
Westbound 8 445 0 453 2% 
Northbound 1  15  18  34  56%  
Eastbound 25 442 1 468 6% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 95 405 45 
Westbound 26 275 15 
Northbound 37 407 109 
Eastbound 115 274 4 
PM PEAK Right Thru Left 
Southbound 99 442 31 
Westbound 38 169 10 
Northbound 53 563 76 
Eastbound 129 406 4 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 0% 1% 1% 
Westbound 3% 24% 0% 21% 
Northbound 0% 0% 2% 1% 
Eastbound 3% 17% 3% 13% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 2% 1% 2% 
Westbound 2% 4% 2% 4% 
Northbound 5% 3% 25% 7% 
Eastbound 22% 3% 3% 8% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 555 843 1398 36% 
East 226 292 518 13% 
South 657 628 1285 33% 
West 312 349 661 17% 


Notes: 
1. Fall 2019 OC Transpo service changes have resulted in large decrease in number of transit vehicles 
on Laurier and King Edward 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


             


                                     


         


                                 


                       


APPENDIX A: TRAFFIC SUMMARY DATA 


(21) MONTREAL @ AVIATION 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 25‐Jan‐2018 
Time Period 7AM‐6PM 
Vehicles 24742 
% Trucks/Buses 3% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 4 
Pedestrians 584 


ORIENTATION 
Leg Street 
North Aviation 
East Montreal 
South Aviation 
West Montreal 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 363 1565 1116 3044 49% 
Westbound 1146 6185 1522 8853 30% 
Northbound 1652 1844 3 3499 47% 
Eastbound 1945 6397 306 8648 26% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 7 4 35 46 91% 
Westbound 12 302 22 336 10% 
Northbound 6 17 0 23 26% 
Eastbound 18 267 4 289 8% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0 0 0 0 
Westbound 0 0 0 0 
Northbound 0 0 0 0 
Eastbound 0  4  0  4  0%  


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 63 259 224 
Westbound 152 1016 285 
Northbound 250 213 229 
Eastbound 256 752 41 
PM PEAK Right Thru Left 
Southbound 58 298 124 
Westbound 226 891 225 
Northbound 220 324 284 
Eastbound 283 1057 49 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 0% 3% 1% 
Westbound 1% 5% 1% 4% 
Northbound 0% 1% 0% 1% 
Eastbound 1% 4% 1% 3% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 109 130 239 41% 
East 24 35 59 10% 
South 118 112 230 39% 
West 24 32 56 10% 


Notes: 
1. Right turn channels at all corners 
2. No sidewalks on Aviation Pkwy. MUPs extend NW and SE from the corners, as well as south on the 
west side of Aviation Pkwy 
3. Miovision data was also available from July 24th, 2014, however, a more recent and detailed data 
set, including all pedestrian and cyclist movements, is more appropriate for this study 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


             


                 


                                 


                   


APPENDIX A: TRAFFIC SUMMARY DATA 


(22) MOODIE @ ROBERTSON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 08‐Mar‐2016 
Time Period 7AM‐6PM 
Vehicles 26417 
% Trucks/Buses 3% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 3 
Pedestrians 443 


ORIENTATION 
Leg Street 
North Moodie 
East Robertson 
South Moodie 
West Robertson 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1167 1978 2198 5343 63% 
Westbound 1704 4547 1185 7436 39% 
Northbound 1595 1812 1679 5086 64% 
Eastbound 1358 5737 770 7865 27% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 43 73 52 168 57% 
Westbound 35 101 30 166 39% 
Northbound 38 85 30 153 44% 
Eastbound 37 131 29 197 34% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0 0 1 1 100% 
Westbound 0  1  0  1  0%  
Northbound 0 0 1 1 100% 
Eastbound 0 0 0 0 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 107 176 356 
Westbound 152 307 81 
Northbound 309 361 225 
Eastbound 112 1211 70 
PM PEAK Right Thru Left 
Southbound 194 433 287 
Westbound 325 901 225 
Northbound 148 225 225 
Eastbound 269 536 120 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 0% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 4% 4% 2% 3% 
Westbound 2% 2% 2% 2% 
Northbound 2% 4% 2% 3% 
Eastbound 3% 2% 4% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 43 64 107 24% 
East 66 50 116 26% 
South 59 60 119 27% 
West 41 60 101 23% 


Notes: 
1. Right turn channels at all corners 
2. Existing curbside or floating bike lanes on all legs 
3. Miovision data was also available from June 25th 2014, however, a more recent data set with 
detailed pedestrian and cyclist movements is more appropriate for this study 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                                 


                   


                               


                             


 


APPENDIX A: TRAFFIC SUMMARY DATA 


(23) NELSON @ RIDEAU 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 01‐Dec‐2015 
Time Period 7AM‐6PM 
Vehicles 8124 
% Trucks/Buses 7% 
% Bicycles (on‐road) 1% 
Bicycles (on‐road) 48 
Pedestrians 5900 


ORIENTATION 
Leg Street 
North Nelson 
East Rideau 
South Nelson 
West Rideau 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 394 9 424 827 99% 
Westbound 692 2285 82 3059 25% 
Northbound 84 21 52 157 87% 
Eastbound 61 2861 502 3424 16% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 23 1 7 31 97% 
Westbound 13 259 1 273 5% 
Northbound 2 0 1 3 100% 
Eastbound 2 277 23 302 8% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 4 6 1 11 45% 
Westbound 0 15 0 15 0% 
Northbound 1  5  2  8  38%  
Eastbound 1 13 0 14 7% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 57 3 47 
Westbound 54 334 8 
Northbound 10 2 5 
Eastbound 12 374 72 
PM PEAK Right Thru Left 
Southbound 76 3 76 
Westbound 209 410 13 
Northbound 14 3 6 
Eastbound 4 446 74 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 38% 0% 1% 
Westbound 0% 1% 0% 0% 
Northbound 1% 19% 4% 5% 
Eastbound 2% 0% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 6% 2% 4% 
Westbound 2% 10% 1% 8% 
Northbound 2% 0% 2% 2% 
Eastbound 3% 9% 4% 8% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 1076 1222 2298 39% 
East 522 849 1371 23% 
South 532 810 1342 23% 
West 375 514 889 15% 


Notes: 
1. Traffic counts were also available from June 24th 2011, however, a more recent data set with 
detailed pedestrian and cyclist movements is more appropriate for this study 
2. Since the counts were taken in 2015, the City has implemented measures to reduce cut‐through 
traffic on Nelson, which is anticipated to significantly lower WBR volumes at the intersection during 
peak periods. 
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APPENDIX A: TRAFFIC SUMMARY DATA 


(24) PRESTON @ POW‐QED 


ORIENTATION 
Leg Street 
North Preston 
East Queen Elizabeth Drive 
South Drivewau 
West Prince of Wales 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 10‐Jan‐2018 
Time Period 7AM‐6PM 
Vehicles 14066 
% Trucks/Buses 2% 
% Bicycles (on‐road) 2% 
Bicycles (on‐road) 310 
Pedestrians 1466 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 2985 14 1848 4847 100% 
Westbound 2213 1617 23 3853 58% 
Northbound 13 38 34 85 55% 
Eastbound 29 1357 3354 4740 71% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 96 6 5 107 94% 
Westbound 9 3 2 14 79% 
Northbound 2 7 2 11 36% 
Eastbound 0 9 90 99 91% 


BICYCLES (ON ROAD) Jul 22, 2015 data used to better represent peak cycling season 
Leg Right Thru Left Total % Turns 
Southbound 15 21 18 54 61% 
Westbound 66 34 12 112 70% 
Northbound 6 82 3 91 10% 
Eastbound 1 46 6 53 13% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 300 4 245 
Westbound 310 176 2 
Northbound 3 4 1 
Eastbound 3 263 640 
PM PEAK Right Thru Left 
Southbound 594 0 404 
Westbound 405 410 2 
Northbound 1 2 5 
Eastbound 4 244 367 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 51% 1% 1% 
Westbound 3% 2% 32% 3% 
Northbound 29% 65% 8% 49% 
Eastbound 3% 3% 0% 1% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 15% 0% 2% 
Westbound 0% 0% 5% 0% 
Northbound 10% 6% 5% 6% 
Eastbound 0% 1% 3% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 132 44 176 12% 
East 285 170 455 31% 
South 228 169 397 27% 
West 257 181 438 30% 


Notes: 
1. Trucks are prohibited on QE Driveway 
2. Three Miovision datasets were provided for this intersection. One set (Aug 6, 2018) is from a 
Saturday and limited to 5PM‐midnight. The second set (Jul 22, 2015) is from 3PM to 11PM and misses 
the AM peak period. The third set (Jan 10, 2018) contains a full weekday of data but likely 
underrepresents cyclists due to seasonality. The third set is selected as it is the only one that captures a 
full weekday of traffic volumes. A site visit was used to confirm bicycle movement patterns at this intersection 
3. Site visit confirmed that most bicycles are off‐road at this intersection using trails, and crossing in the 
crosswalk, so bicycles are not accurately represented in on‐road data 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


APPENDIX A: TRAFFIC SUMMARY DATA 


(25) SOMERSET @ PRESTON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Jun‐2017 
Time Period 7AM‐6PM 
Vehicles 11530 
% Trucks/Buses 6% 
% Bicycles (on‐road) 5% 
Bicycles (on‐road) 530 
Pedestrians 1893 


ORIENTATION 
Leg Street 
North Preston 
East Somerset 
South Preston 
West Somerset 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 275 1975 189 2439 19% 
Westbound 152 1665 351 2168 23% 
Northbound 397 2054 504 2955 30% 
Eastbound 593 1775 343 2711 35% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 15 202 15 232 13% 
Westbound 11 64 16 91 30% 
Northbound 9 231 23 263 12% 
Eastbound 58 72 11 141 49% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 22 36 3 61 41% 
Westbound 8 198 8 214 7% 
Northbound 4  27  14  45  40%  
Eastbound 15 171 24 210 19% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 27 279 18 
Westbound 14 159 35 
Northbound 49 361 66 
Eastbound 94 317 55 
PM PEAK Right Thru Left 
Southbound 51 298 40 
Westbound 25 401 55 
Northbound 54 318 84 
Eastbound 69 298 57 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 7% 2% 1% 2% 
Westbound 5% 10% 2% 9% 
Northbound 1% 1% 3% 1% 
Eastbound 2% 8% 6% 7% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 9% 7% 8% 
Westbound 6% 3% 4% 4% 
Northbound 2% 10% 4% 8% 
Eastbound 9% 4% 3% 5% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 231 269 500 26% 
East 194 174 368 19% 
South 264 254 518 27% 
West 236 271 507 27% 


Notes: 







       


         


 


 


     


 


   


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


          


                                   


                 


               


                         


APPENDIX A: TRAFFIC SUMMARY DATA 


(26) PRINCE OF WALES @ FISHER


SUMMARY DATA 
Collection Method Miovision 
Date Collected 06‐Apr‐2016 
Time Period 7AM‐6PM 
Vehicles 18215 
% Trucks/Buses 3% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 14 
Pedestrians 7 


ORIENTATION 
Leg Street 
North Prince of Wales 
East N/A 
South Prince of Wales 
West Fisher 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 112 4781 4893 2% 
Westbound 
Northbound 5873 2989 8862 34% 
Eastbound 3898 71 3969 100% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 5 149 154 3% 
Westbound 
Northbound 146 82 228 36% 
Eastbound 92 3 95 100% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 0  9 9  0%


Westbound 
Northbound 3  0  3  0%


Eastbound 1 1 2 100% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 22 809 
Westbound 
Northbound 1001 506 
Eastbound 549 9 
PM PEAK Right Thru Left 
Southbound 21 761 
Westbound 
Northbound 768 400 
Eastbound 588 2 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 
Westbound 
Northbound 0% 0% 0% 
Eastbound 0% 1% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 4% 3% 3% 
Westbound 
Northbound 2% 3% 3% 
Eastbound 2% 4% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 0  1  1  14%


East 
South 0  2  2  29%


West 1  3  4  57%


Notes: 
1. No westbound count (T‐intersection)
2. Miovision data was also available from Aug 1, 2014, however, a more recent data set with detailed 
pedestrian and cyclist movements is more appropriate for this study
3. Right turn channels in NW and SW corner
4. No sidewalks along Prince of Wales Dr or north side of Fisher Ave







       


           


 


 


     


   


   


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(27) PRINCE OF WALES @ MEADOWLANDS/HOG'S BACK 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Jul‐2016 
Time Period 7AM‐6PM 
Vehicles 22803 
% Trucks/Buses 2% 
% Bicycles (on‐road) 2% 
Bicycles (on‐road) 358 
Pedestrians 848 


ORIENTATION 
Leg Street 
North Prince of Wales 
East Hog's Back 
South Prince of Wales 
West Meadowlands 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 618 3260 1254 5132 36% 
Westbound 1149 2571 3106 6826 62% 
Northbound 3346 2859 268 6473 56% 
Eastbound 237 2673 640 3550 25% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 32 131 3 166 21% 
Westbound 8  18  45  71  75%  
Northbound 47 109 4 160 32% 
Eastbound 9  15  43  67  78%  


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 3 50 7 60 17% 
Westbound 0 24 80 104 77% 
Northbound 25 39 1 65 40% 
Eastbound 1 124 4 129 4% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 52 384 167 
Westbound 126 163 418 
Northbound 581 492 29 
Eastbound 18 537 79 
PM PEAK Right Thru Left 
Southbound 108 562 190 
Westbound 197 657 525 
Northbound 503 424 30 
Eastbound 33 333 87 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 1% 1% 1% 
Westbound 0% 1% 2% 1% 
Northbound 1% 1% 0% 1% 
Eastbound 0% 4% 1% 3% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 5% 4% 0% 3% 
Westbound 1% 1% 1% 1% 
Northbound 1% 4% 1% 2% 
Eastbound 4% 1% 6% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 85 62 147 17% 
East 83 89 172 20% 
South 149 194 343 40% 
West 71 115 186 22% 


Notes: 
1. Right turn channels at NE and SW corners 







       


       


 


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                                   


                 


                     


APPENDIX A: TRAFFIC SUMMARY DATA 


(28) SMYTH @ RIVERSIDE HOSPITAL 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 20‐Nov‐2016 
Time Period 7AM‐6PM 
Vehicles 14726 
% Trucks/Buses 3% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 50 
Pedestrians 158 


ORIENTATION 
Leg Street 
North N/A 
East Smyth 
South Riverside Hospital 
West Smyth 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 6172 389 6561 6% 
Northbound 476 370 846 100% 
Eastbound 386 6452 6838 6% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 170 29 199 15% 
Northbound 38 15 53 100% 
Eastbound 11 168 179 6% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 10 0 10 0% 
Northbound 0 13 13 100% 
Eastbound 16 11 27 59% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 
Westbound 862 73 
Northbound 26 26 
Eastbound 71 1038 
PM PEAK Right Thru Left 
Southbound 
Westbound 1112 36 
Northbound 103 88 
Eastbound 28 783 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 
Westbound 0% 0% 0% 
Northbound 0% 3% 1% 
Eastbound 4% 0% 0% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 
Westbound 3% 7% 3% 
Northbound 7% 4% 6% 
Eastbound 3% 3% 3% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 
East 29 8 37 23% 
South 20 25 45 28% 
West 40 36 76 48% 


Notes: 
1. Miovision data was also available from May 9th 2014, however, a more recent data set with detailed 
pedestrian and cyclist movements is more appropriate for this study 
2. North leg contains a pedestrian and cyclist cut‐through to Frobisher Ln 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


               


APPENDIX A: TRAFFIC SUMMARY DATA 


(29) SOMERSET @ BRONSON 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 18‐Aug‐2016 
Time Period 7AM‐6PM 
Vehicles 15750 
% Trucks/Buses 4% 
% Bicycles (on‐road) 3% 
Bicycles (on‐road) 516 
Pedestrians 2801 


ORIENTATION 
Leg Street 
North Bronson 
East Somerset 
South Bronson 
West Somerset 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 543 3309 101 3953 16% 
Westbound 145 1970 1355 3470 43% 
Northbound 460 3777 469 4706 20% 
Eastbound 448 1654 430 2532 35% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 15 144 4 163 12% 
Westbound 13 81 27 121 33% 
Northbound 19 156 15 190 18% 
Eastbound 20 69 10 99 30% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 10 17 0 27 37% 
Westbound 2 221 6 229 3% 
Northbound 3 31 1 35 11% 
Eastbound 4 209 12 225 7% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 41 106 9 
Westbound 13 188 139 
Northbound 61 744 38 
Eastbound 29 214 63 
PM PEAK Right Thru Left 
Southbound 111 641 9 
Westbound 23 418 234 
Northbound 48 448 52 
Eastbound 84 276 40 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 0% 0% 1% 
Westbound 1% 10% 0% 6% 
Northbound 1% 1% 0% 1% 
Eastbound 1% 11% 3% 8% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 4% 4% 4% 
Westbound 8% 4% 2% 3% 
Northbound 4% 4% 3% 4% 
Eastbound 4% 4% 2% 3% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 419 472 891 32% 
East 250 248 498 18% 
South 456 432 888 32% 
West 264 260 524 19% 


Notes: 
1. No right‐turn on red M‐F 7AM‐7PM all directions 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                                 


                             


               


         


APPENDIX A: TRAFFIC SUMMARY DATA 


(30) SOMERSET @ KENT 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 10‐Sep‐2014 
Time Period 7AM‐6PM 
Vehicles 14058 
% Trucks/Buses 3% 
% Bicycles (on‐road) 4% 
Bicycles (on‐road) 495 
Pedestrians 4076 


ORIENTATION 
Leg Street 
North Kent 
East Somerset 
South Kent 
West Somerset 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 469 1671 2140 22% 
Northbound 967 6790 407 8164 17% 
Eastbound 2278 542 2820 19% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 19 77 96 20% 
Northbound 27 164 21 212 23% 
Eastbound 111 20 131 15% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 
Westbound 5 172 177 3% 
Northbound 8 86 14 108 20% 
Eastbound 196 14 210 7% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 
Westbound 66 165 
Northbound 149 1474 74 
Eastbound 379 69 
PM PEAK Right Thru Left 
Southbound 
Westbound 86 363 
Northbound 123 733 71 
Eastbound 385 104 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 
Westbound 1% 9% 7% 
Northbound 1% 1% 3% 1% 
Eastbound 8% 2% 7% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 
Westbound 4% 4% 4% 
Northbound 3% 2% 5% 2% 
Eastbound 4% 3% 4% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 426 423 849 21% 
East 609 590 1199 29% 
South 568 531 1099 27% 
West 541 388 929 23% 


Notes: 
1. Miovision data was also available from April 2017 at this intersection, however it is deemed that 
peak cycling season volumes are more appropriate for this study, and Sept. 2017 overall vehicle 
volumes were lower (as well as for every category) 
2. Kent St is one‐way NB 







       


       


 


 


   


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


           


                       


       


APPENDIX A: TRAFFIC SUMMARY DATA 


(31) ST LAURENT @ OGILVIE 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 01‐Jun‐2017 
Time Period 7AM‐6PM 
Vehicles 32143 
% Trucks/Buses 4% 
% Bicycles (on‐road) 1% 
Bicycles (on‐road) 257 
Pedestrians 1483 


ORIENTATION 
Leg Street 
North St. Laurent 
East Ogilvie 
South St. Laurent 
West Ogilvie 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1349 5311 421 7081 25% 
Westbound 217 3118 3760 7095 56% 
Northbound 3745 6024 1232 11001 45% 
Eastbound 1121 2744 1549 5414 49% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 29 395 11 435 9% 
Westbound 2 45 103 150 70% 
Northbound 129 352 91 572 38% 
Eastbound 60 46 32 138 67% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 2  5  1  8  38%  
Westbound 0 127 2 129 2% 
Northbound 5 7 0 12 42% 
Eastbound 1 106 1 108 2% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 133 785 33 
Westbound 24 611 625 
Northbound 508 771 141 
Eastbound 58 227 66 
PM PEAK Right Thru Left 
Southbound 192 759 71 
Westbound 30 406 467 
Northbound 609 850 182 
Eastbound 205 589 302 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 4% 0% 2% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 4% 0% 2% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 7% 3% 6% 
Westbound 1% 1% 3% 2% 
Northbound 3% 6% 7% 5% 
Eastbound 5% 2% 2% 2% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 181 46 227 15% 
East 170 81 251 17% 
South 223 120 343 23% 
West 326 336 662 45% 


Notes: 
1. Right turn channels at all corners 
2. Existing floating bicycle lanes on est and west legs on Ogilvie Rd 
3. No U‐turns all directions 







       


       


 


 


 


   


   


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                          


             


         


         


         


             


APPENDIX A: TRAFFIC SUMMARY DATA 


(32) ST PATRICK @ SUSSEX 


ORIENTATION 
Leg Street 
North Sussex 
East St. Patrick 
South Sussex 
West St. Patrick 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 09‐May‐2016 
Time Period 7AM‐6PM 
Vehicles 12703 
% Trucks/Buses 5% 
% Bicycles (on‐road) 3% 
Bicycles (on‐road) 394 
Pedestrians 2811 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 3931 3931 100% 
Westbound 244 2045 2289 11% 
Northbound 4666 836 5502 15% 
Eastbound 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 141 141 100% 
Westbound 17 302 319 5% 
Northbound 93 34 127 27% 
Eastbound 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 98 98 100% 
Westbound 1  94  95  1%  
Northbound 190 11 201 5% 
Eastbound 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 677 
Westbound 40 374 
Northbound 759 0 
Eastbound 
PM PEAK Right Thru Left 
Southbound 565 
Westbound 15 420 
Northbound 777 246 
Eastbound 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 2% 2% 
Westbound 0% 4% 4% 
Northbound 4% 1% 3% 
Eastbound 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 3% 3% 
Westbound 6% 12% 12% 
Northbound 2% 4% 2% 
Eastbound 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 477 307 784 28% 
East 775 579 1354 48% 
South 116 59 175 6% 
West 309 189 498 18% 


Notes: 
1. Two stage pedestrian crossing across Sussex Dr on north leg 
2. Existing bike lane on Sussex Dr 
3. St Patrick is one‐way WB 
4. NB left on red prohibited 
5. Southbound vehicles must turn right 
6. Volumes for prohibited movements have been deleted 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                               


                           


           


               


         


           


APPENDIX A: TRAFFIC SUMMARY DATA 


(33) WELLINGTON @ LYON 


ORIENTATION 
Leg Street 
North Driveway 
East Wellington 
South Lyon 
West Wellington 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 04‐Sep‐2019 
Time Period 7AM‐6PM 
Vehicles 16946 
% Trucks/Buses 6% 
% Bicycles (on‐road) 4% 
Bicycles (on‐road) 637 
Pedestrians 3442 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 102 60 25 187 68% 
Westbound 41 5348 934 6323 15% 
Northbound 67 0 120 187 100% 
Eastbound 5174 3357 6 8537 61% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 0  2  1  3  33%  
Westbound 4 547 40 591 7% 
Northbound 6 0 8 14 100% 
Eastbound 101 366 0 467 22% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 1  2  0  3  33%  
Westbound 0 56 4 60 7% 
Northbound 2 2 14 18 89% 
Eastbound 532 24 0 556 96% 


PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 13 4 2 
Westbound 12 510 155 
Northbound 9 0 9 
Eastbound 1219 748 1 
PM PEAK Right Thru Left 
Southbound 40 19 7 
Westbound 1 1163 108 
Northbound 18 2 40 
Eastbound 591 406 0 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 1% 3% 0% 2% 
Westbound 0% 1% 0% 1% 
Northbound 3% 100% 10% 8% 
Eastbound 9% 1% 0% 6% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 3% 4% 2% 
Westbound 9% 9% 4% 8% 
Northbound 8% 0% 6% 6% 
Eastbound 2% 10% 0% 5% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 415 1260 1675 49% 
East 257 914 1171 34% 
South 221 354 575 17% 
West 21 0 21 1% 


Notes: 
1. Miovision data was also available from August 2019 for this intersection, however, the counts for 
August 30th 2019 are on Labour Day weekend and thus may be different from typical 
2. No trucks WB through on Wellington 
3. No EB left 7‐9 AM and 3‐5 PM 
4. No EB right on red 
5. Pedestrian crossing prohibited on west leg 







       


     


 


 


 


 


 


   


 


 


   


 


   


 


   


 


         


 


 


                             


                               


                 


       


                       


       


                         


                           


                     


               


                                   


APPENDIX A: TRAFFIC SUMMARY DATA 


(34) INDUSTRIAL @ RIVERSIDE 


SUMMARY DATA 
Collection Method Miovision 
Date Collected 29‐Nov‐2017 
Time Period 7AM‐6PM 
Vehicles 37308 
% Trucks/Buses 6% 
% Bicycles (on‐road) 0% 
Bicycles (on‐road) 17 
Pedestrians 365 


ORIENTATION 
Leg Street 
North Riverside 
East Industrial 
South Riverside 
West Industrial 


LIGHT (CARS, MOTORCYCLES) 
Leg Right Thru Left Total % Turns 
Southbound 1051 7841 5683 14575 46% 
Westbound 7372 43 2551 9966 100% 
Northbound 2379 7768 63 10210 24% 
Eastbound 21 42 60 123 66% 


HEAVY (TRUCKS, BUSES) 
Leg Right Thru Left Total % Turns 
Southbound 742 145 125 1012 86% 
Westbound 577 14 118 709 98% 
Northbound 113 178 6 297 40% 
Eastbound 4 16 379 399 96% 


BICYCLES (ON ROAD) 
Leg Right Thru Left Total % Turns 
Southbound 5 3 2 10 70% 
Westbound 1  1  0  2  50%  
Northbound 0  2  0  2  0%  
Eastbound 0  3  0  3  0%  


Suppleme 
PEAK HOUR MOVEMENTS (LIGHT, HEAVY, BICYCLES) 
AM PEAK Right Thru Left 
Southbound 262 1143 772 
Westbound 1111 10 366 
Northbound 264 1110 8 
Eastbound 5 1 68 
PM PEAK Right Thru Left 
Southbound 198 1184 724 
Westbound 1090 14 411 
Northbound 367 1175 8 
Eastbound 6 5 65 
Gold indicates lower end of NACTO threshold for protected phase met (potential justification for protected phase) 


Red indicates upper end of NACTO threshold for protected phase met (strong justification for protected phase) 


Green indicates volume is below NACTO threshold for protected phase 


BIKES AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 0% 0% 0% 0% 
Westbound 0% 2% 0% 0% 
Northbound 0% 0% 0% 0% 
Eastbound 0% 5% 0% 1% 
Darker green indicates that bicycles account for a higher percentage of vehicle volumes 


HEAVY AS % OF VEHICLES 
Leg Right Thru Left All 
Southbound 41% 2% 2% 6% 
Westbound 7% 24% 4% 7% 
Northbound 5% 2% 9% 3% 
Eastbound 16% 26% 86% 76% 
Darker red indicates that heavy vehicles account for a higher percentage of vehicle volumes 


PEDESTRIANS 
Leg CW CCW Total % 
North 32 24 56 15% 
East 23 15 38 10% 
South 79 119 198 54% 
West 22 51 73 20% 


Notes: 
1. Major changes have occurred at this intersection since this count was taken ‐ LRT opened, 
significantly reducing the number of buses on‐road making SBR and WBR movements 
2. Right turn channels at NE and SE corners 
3. Miovision data was also available from April 2017 for the period of only 11 AM to 4 PM. 





		ASSUMPTIONS AND METHODOLOGY

		Guidance for Considering Protected Signal Phasing

		(1) ALTA VISTA @ INDUSTRIAL

		(2) BANK @ FIFTH

		(3) BANK @ RIVERSIDE N

		(4) BANK @ WILTON

		(5) BAYSWATER @ SOMERSET

		(6) BAYVIEW @ SCOTT

		(7) CUMBERLAND @ LAURIER

		(8) CUMMINGS @ OGILVIE

		(9) DONALD @ VANIER PKWY

		(10) GLADSTONE @ BANK

		(11) GLADSTONE @ BOOTH

		(12) GLADSTONE @ PRESTON

		(13) HAZELDEAN @ EAGLESON

		(14) HAZELDEAN @ TERRY FOX

		(15)HUNT CLUB @ MERIVALE

		(16) HUNT CLUB @ PRINCE OF WALES

		(17) ISLAND PARK @ RICHMOND

		(18) KING EDWARD @ SUSSEX

		(19) KING EDWARD @ ST PATRICK

		(20) LAURIER @ KING EDWARD

		(21) MONTREAL @ AVIATION

		(22) MOODIE @ ROBERTSON

		(23) NELSON @ RIDEAU

		(24) PRESTON @ POW‐QED

		(25) SOMERSET @ PRESTON

		(26)PRINCE OF WALES @ FISHER

		(27) PRINCE OF WALES @ MEADOWLANDS/HOG'S BACK

		(28) SMYTH @ RIVERSIDE HOSPITAL

		(29) SOMERSET @ BRONSON

		(30) SOMERSET @ KENT

		(31) ST LAURENT @ OGILVIE

		(32) ST PATRICK @ SUSSEX

		(33) WELLINGTON @ LYON

		(34) INDUSTRIAL @ RIVERSIDE






 
 
 
 
 
 


 
 


  
 
 


 
  


  
  


 
  


 
 


 


 
 


 
 


 
 


 
 


 


 
 


 
 


  
   


 
 


  
 


  
  


 


 


 


APPENDIX E: COST ESTIMATES 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
Feature Unit Unit Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m $ 20 
Removal - concrete median / island m2 $ 50 Cost includes sidewalk and pavers 
Removal - sidewalk / blvd m2 $ 20 
Removal - asphalt roadway (excavation) m2 $ 20 
New - concrete curb and gutter m $ 75 
New - concrete sidewalk, median, blvd, and islands m2 $ 95 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each $ 1,500 
New - asphalt paving on blvd  m2 $ 95 Boulevard treatment assumed per existing condition between asphalt, sod, and pavers 
New - sod  m2 $ 21 Includes topsoil (100 mm) and watering, boulevard treatment assumed per existing condition between asphalt, sod, and pavers 
New - asphalt cycle track  m2 $ 83 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 
New - pavement structure widening (full depth) m2 $ 155 
New - raised crossing m $ 1,420 Includes pavement markings (crossride/zebra), excavation (150 mm depth and 4 m ramp up/down, and concrete crosswalk (.23 m depth and 11 m width) 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 Includes new concrete pad and zebra markings in cycle track 
New - transit stop (15 m x 3 m) each $ 4,435 Includes new concrete pad and zebra markings in cycle track 
New - paver boulevard m2 $ 130 Boulevard treatment assumed per existing condition between asphalt, sod, and pavers 
New - truck apron conceptual m2 $ 95 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 


Removal pavement markings (intersection)  per # lanes $ 276 
Applied as a generalized cost to all intersections - removals per # lanes (assumed 3.5 m lanes, ex. 2 lanes * 3.5 m = 7 m of zebra marking removal) includes removal of 
parvement marking symbols (assumed 50% of legs), linear pavement markings, and zebra markings 


Installation of pavement markings (protected intersection/roadway)
Installation of pavement markings (protected corners)


 per # lanes 
 per intersection 


$ 1,277 
Applied as a generalized cost to standard protected intersection designs - new pavement markings per # lanes (assumed 3.5 m lanes, ex. 2 lanes * 3.5 m = 7 m of new 
crossride / zebra markings) includes linear pavement markings, zebra markings, and crossrides with thermoplast paint) 


$ 2,488 Applied as a generalized cost to standard protected corner designs - includes pavement marking symbols and stencils (bike stencils, yield bars, etc.)
     New - zebra markings  m $ 40 Used if generalized cost does not apply
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 Used if generalized cost does not apply
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 Used if generalized cost does not apply
     New - green thermoplast paint  m2 $ 60 Used if generalized cost does not apply 
Painted buffer  m $ 4 
Bike box cost  each $ 306 Includes linear pavement markings (100 mm outline), green thermoplast paint, bike stencil 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)
New - vehicular traffic signal head


 each $ 4,500 Where curb alignment and crossings changed, assumed all poles move. Assumed poles in adequate condition. 
 each $ 2,200 Assumed two required per new protected movements (fully protected right or left) 


New - pedestrian signal head  each $ 350 
New - bike signal head  each $ 3,800 
New - audible ped push button  each $ 2,500 Assumed all intersections require AODA upgrade 
New - replace loop detector  int. approach $ 4,000 Relevant where lane alignment/stop bar location changes 
New - signal pole  each $ 10,000 Assumed two required per new protected movements (fully protected right or left) 
Relocate existing catch basin  each $ 2,500 Assumed 2 per corner (more added in some cases) 
New - upgrading bike detection  m $ 35 Assume 16 m (4 m per corner) 


Assume 12 new (includes signage requirements in protected corners and at transit stops) New signs  each $ 275 
Traffic signal work (other)  per intersection $ 


$ 
80,000 


650 
Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, ESA connections, etc. Applied to each intersection 
Assumed 2 per corner (more added in some cases) Adjust manhole frame and cover  each 


Sub Total 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% 
Engineering (15-25%) - 20% 20% due to complexity 
Contract Administration (5%) - 5% 
City Internal Costs (7-10%) - 7% 
Traffic Control (5-10%) - 5% 5% due to small extents of construction zone 
Utilities (5-20%) - 20% Existing road space - 5%, changing road space - 20%, 10-15% used where a portion of the intersection corners have changing curb alignment 
Police  hr $ 213 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% 


Total Cost 
GENERAL ASSUMPTIONS: 
Intersections are costed at the limits of design with limits where the cross-section reaches uniform alignment. Where uniform alignment is reached before tie-in into existing, or where tie-in to existing is not designed, this tie-in is not costed. 
The following items have been excluded from costing in lieu of a blanket contingency, or should be incorporated at functional design: 
- street furniture 
- property acquisition 
- intersection reconstruction or pavement rehabilitation 
- bridges / overpass work 
- retaining walls 
- tree removals or relocations 
- major grading works 
- typical environmental conditions are assumed 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
ALTA VISTA AND INDUSTRIAL (1) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 280 $ 20 $ 5,600 
Removal - concrete median / island m2 127 $ 50 $ 6,350 
Removal - sidewalk / blvd m2 745 $ 20 $ 14,900 
Removal - asphalt roadway (excavation) m2 893 $ 20 $ 17,860 
New - concrete curb and gutter m 392 $ 75 $ 29,400 
New - concrete sidewalk, median, blvd, and islands m2 656 $ 95 $ 62,320 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 18 $ 1,500 $ 27,000 
New - asphalt paving on blvd  m2 66 $ 95 $ 6,270 Assumed asphalt blvd if < 1m 
New - sod  m2 316 $ 21 $ 6,636 Assumed sod blvd if > 1m, inc. topsoil and watering 
New - asphalt cycle track  m2 557 $ 83 $ 46,231 Includes granular 
New - asphalt resurfacing (40 mm)  m2 168 $ 50 $ 8,400 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 6 $ 1,420 $ 8,520 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 118 $ 95 $ 11,210 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 20 $ 276 $ 5,520 
Installation of pavement markings (protected intersection/roadway)  per # lanes 20 $ 1,277 $ 25,540 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m 3 $ 40 $ 120 Additional due to bidi ct
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 4 $ 150 $ 600 Additional due to bidi ct
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each 8 $ 2,200 $ 17,600.00 Fully protected EBL WBL NBR and SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 8 $ 10,000 $ 80,000.00 Fully protected EBL WBL NBR and SBR 
Relocate existing catch basin  each 10 $ 2,500 $ 25,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 10 $ 650 $ 6,500.00 Assume 2 per corner + 1 per island 


Sub Total $ 600,325 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 360,195 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 120,065 20% due to complexity 
Contract Administration (5%) - 5% $ 30,016 
City Internal Costs (7-10%) - 7% $ 42,023 
Traffic Control (5-10%) - 5% $ 30,016 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 120,065 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 30,016 


Total Cost $ 1,341,242 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
 


  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
BANK AND FIFTH (2) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 216 $ 20 $ 4,320 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 20 $ 20 $ 400 
Removal - asphalt roadway (excavation) m2 182 $ 20 $ 3,640 
New - concrete curb and gutter m 216 $ 75 $ 16,200 
New - concrete sidewalk, median, blvd, and islands m2 30 $ 95 $ 2,850 
New - TWSI each 8 $ 1,500 $ 12,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 99 $ 83 $ 8,217 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 28 $ 130 $ 3,640 Assumed pavers per existing condition 
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 13 $ 276 $ 3,588 
Installation of pavement markings (protected intersection/roadway)  per # lanes $ 1,277 $ -
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 50 $ 40 $ 2,000 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 15 $ 150 $ 2,250 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 214 $ 6 $ 1,284 
     New - green thermoplast paint  m2 118 $ 60 $ 7,080 
Painted buffer  m 8 $ 4 $ 32 
Bike box cost  each 2 $ 306 $ 612 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 4 $ 4,500 $ 18,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 2 $ 4,000 $ 8,000.00 
New - signal pole  each $ 10,000 
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 35 560 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 238,373 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 107,268 
Engineering (15-25%) - 20% $ 47,675 20% due to complexity 
Contract Administration (5%) - 5% $ 11,919 
City Internal Costs (7-10%) - 7% $ 16,686 
Traffic Control (5-10%) - 5% $ 11,919 5% due to small extents of construction zone 
Utilities (5-20%) - 5% $ 11,919 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 11,919 


Total Cost $ 466,196 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


    
  


  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
BAYSWATER AND SOMERSET (5) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 105 $ 20 $ 2,100 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 725 $ 20 $ 14,500 
Removal - asphalt roadway (excavation) m2 661 $ 20 $ 13,220 
New - concrete curb and gutter m 680 $ 75 $ 51,000 
New - concrete sidewalk, median, blvd, and islands m2 572 $ 95 $ 54,340 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 24 $ 1,500 $ 36,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 468 $ 83 $ 38,844 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 237 $ 130 $ 30,810 Assumed pavers per existing condition 
New - truck apron conceptual m2 50 $ 95 $ 4,750 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 13 $ 276 $ 3,588 
Installation of pavement markings (protected intersection/roadway)  per # lanes 9 $ 1,277 $ 11,493 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 5 $ 4,500 $ 22,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 1 $ 4,000 $ 4,000.00 Only relevant on north leg 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 35 560 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 440,198 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 198,089 
Engineering (15-25%) - 20% $ 88,040 20% due to complexity 
Contract Administration (5%) - 5% $ 22,010 
City Internal Costs (7-10%) - 7% $ 30,814 
Traffic Control (5-10%) - 5% $ 22,010 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 88,040 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 22,010 


Total Cost $ 919,730 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
 


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
BAYVIEW AND SCOTT (6) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 400 $ 20 $ 8,000 
Removal - concrete median / island m2 31 $ 50 $ 1,550 
Removal - sidewalk / blvd m2 888 $ 20 $ 17,760 
Removal - asphalt roadway (excavation) m2 842 $ 20 $ 16,840 
New - concrete curb and gutter m 561 $ 75 $ 42,075 
New - concrete sidewalk, median, blvd, and islands m2 992 $ 95 $ 94,240 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 26 $ 1,500 $ 39,000 
New - asphalt paving on blvd  m2 124 $ 95 $ 11,780 
New - sod  m2 311 $ 21 $ 6,531 Assumed sod blvd if wider than 1 m - inc. topsoil and watering 
New - asphalt cycle track  m2 916 $ 83 $ 76,028 Includes granular 
New - asphalt resurfacing (40 mm)  m2 100 $ 50 $ 5,000 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 6 $ 1,420 $ 8,946 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 60 $ 95 $ 5,700 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 17 $ 276 $ 4,692 
Installation of pavement markings (protected intersection/roadway)  per # lanes 11 $ 1,277 $ 14,047 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each 1 $ 306 $ 306 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 7 $ 4,500 $ 31,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 10 $ 2,500 $ 25,000.00 Assumed 2 per corner + 2 at island 
New - upgrading bike detection m 16 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 10 $ 650 $ 6,500.00 Assumed 2 per corner + 2 at island 


Sub Total $ 557,478 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 334,487 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 111,496 20% due to complexity 
Contract Administration (5%) - 5% $ 27,874 
City Internal Costs (7-10%) - 7% $ 39,023 
Traffic Control (5-10%) - 7% $ 39,023 7% due to larger extents of construction zone 
Utilities (5-20%) - 20% $ 111,496 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 27,874 


Total Cost $ 1,257,271 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
 


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
CUMBERLAND AND LAURIER (7) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 206 $ 20 $ 4,120 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 695 $ 20 $ 13,900 
Removal - asphalt roadway (excavation) m2 426 $ 20 $ 8,520 
New - concrete curb and gutter m 265 $ 75 $ 19,875 
New - concrete sidewalk, median, blvd, and islands m2 558 $ 95 $ 53,010 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 28 $ 1,500 $ 42,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 372 $ 83 $ 30,876 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 210 $ 130 $ 27,300 Assumed pavers per existing condition 
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 10 $ 276 $ 2,760 
Installation of pavement markings (protected intersection/roadway)  per # lanes 8 $ 1,277 $ 10,216 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ -
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 401,630 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 180,734 
Engineering (15-25%) - 20% $ 80,326 20% due to complexity 
Contract Administration (5%) - 5% $ 20,082 
City Internal Costs (7-10%) - 7% $ 28,114 
Traffic Control (5-10%) - 5% $ 20,082 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 80,326 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 20,082 


Total Cost $ 839,894 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
CUMMINGS AND OGILVIE (8) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 372 $ 20 $ 7,440 
Removal - concrete median / island m2 38 $ 50 $ 1,900 
Removal - sidewalk / blvd m2 1923 $ 20 $ 38,460 
Removal - asphalt roadway (excavation) m2 386 $ 20 $ 7,720 
New - concrete curb and gutter m 463 $ 75 $ 34,725 
New - concrete sidewalk, median, blvd, and islands m2 686 $ 95 $ 65,170 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 28 $ 1,500 $ 42,000 
New - asphalt paving on blvd  m2 166 $ 95 $ 15,770 If less than 1 m width - assumed asphalt 
New - sod  m2 323 $ 21 $ 6,783 If wider than 1 m - assumed sod blvd, inc. topsoil and watering 
New - asphalt cycle track  m2 692 $ 83 $ 57,436 Includes granular 
New - asphalt resurfacing (40 mm)  m2 15 $ 50 $ 750 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 2 $ 4,435 $ 8,870 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 19 $ 276 $ 5,244 
Installation of pavement markings (protected intersection/roadway)  per # lanes 18 $ 1,277 $ 22,986 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 7 $ 4,500 $ 31,500.00 
New - vehicular traffic signal head  each 12 $ 2,200 $ 26,400.00 Fully protected EBL WBL NBL SBL WBR NBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 12 $ 10,000 $ 120,000.00 For protected rights and left 
Relocate existing catch basin  each 9 $ 2,500 $ 22,500.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 9 $ 650 $ 5,850.00 Assumed 2 per corner + 1 per island 


Sub Total $ 674,252 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 303,413 
Engineering (15-25%) - 20% $ 134,850 20% due to complexity 
Contract Administration (5%) - 5% $ 33,713 
City Internal Costs (7-10%) - 7% $ 47,198 
Traffic Control (5-10%) - 5% $ 33,713 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 134,850 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 33,713 


Total Cost $ 1,404,222 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
   


  
  


  
  


  
  
  


   
  


  
 


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
DONALD AND VANIER (9) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 348 $ 20 $ 6,960 
Removal - concrete median / island m2 30 $ 50 $ 1,500 
Removal - sidewalk / blvd m2 1280 $ 20 $ 25,600 
Removal - asphalt roadway (excavation) m2 823 $ 20 $ 16,460 
New - concrete curb and gutter m 570 $ 75 $ 42,750 
New - concrete sidewalk, median, blvd, and islands m2 689 $ 95 $ 65,455 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 26 $ 1,500 $ 39,000 
New - asphalt paving on blvd  m2 116 $ 95 $ 11,020 
New - sod  m2 226 $ 21 $ 4,746 Assumed sod blvd if wider than 1 m - inc. topsoil and watering 
New - asphalt cycle track  m2 823 $ 83 $ 68,309 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 2 $ 4,435 $ 8,870 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 50 $ 95 $ 4,750 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 19 $ 276 $ 5,244 
Installation of pavement markings (protected intersection/roadway)  per # lanes 16 $ 1,277 $ 20,432 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m 40 $ 4 $ 160 
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 5 $ 4,500 $ 22,500.00 
New - vehicular traffic signal head  each 4 $ 2,200 $ 8,800.00 Fully protected SBL and NBL 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ -
New - signal pole  each 4 $ 10,000 $ 40,000.00 Fully protected SBL and NBL 
Relocate existing catch basin  each 10 $ 2,500 $ 25,000.00 Assumed 2 per corner + 2 at island 
New - upgrading bike detection m 16 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 10 $ 650 $ 6,500.00 Assumed 2 per corner + 2 at island 


Sub Total $ 545,604 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 245,522 
Engineering (15-25%) - 20% $ 109,121 20% due to complexity 
Contract Administration (5%) - 5% $ 27,280 
City Internal Costs (7-10%) - 7% $ 38,192 
Traffic Control (5-10%) - 5% $ 27,280 Due to small extent of construction zone 
Utilities (5-20%) - 20% $ 109,121 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 27,280 


Total Cost $ 1,137,920 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
GLADSTONE AND BANK (10) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 211 $ 20 $ 4,220 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 458 $ 20 $ 9,160 
Removal - asphalt roadway (excavation) m2 429 $ 20 $ 8,580 
New - concrete curb and gutter m 274 $ 75 $ 20,550 
New - concrete sidewalk, median, blvd, and islands m2 385 $ 95 $ 36,575 
New - TWSI each 14 $ 1,500 $ 21,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 250 $ 83 $ 20,750 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 3 $ 1,870 $ 5,610 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 67 $ 130 $ 8,710 Assumed pavers per existing condition 
New - truck apron conceptual m2 133 $ 95 $ 12,635 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 13 $ 276 $ 3,588 
Installation of pavement markings (protected intersection/roadway)  per # lanes 9 $ 1,277 $ 11,493 
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 54 $ 40 $ 2,160 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 17 $ 150 $ 2,550 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 230 $ 6 $ 1,380 
     New - green thermoplast paint  m2 66 $ 60 $ 3,960 
Painted buffer  m $ 4 $ -
Bike box cost  each 4 $ 306 $ 1,224 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 3 $ 4,500 $ 13,500.00 
New - vehicular traffic signal head  each 2 $ 2,200 $ 4,400.00 Fully protected EBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 5 $ 3,800 $ 19,000.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 2 $ 10,000 $ 20,000.00 Fully protected EBR 
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 376,105 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 169,247 
Engineering (15-25%) - 20% $ 75,221 20% due to complexity 
Contract Administration (5%) - 5% $ 18,805 
City Internal Costs (7-10%) - 7% $ 26,327 
Traffic Control (5-10%) - 5% $ 18,805 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 75,221 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 18,805 


Total Cost $ 787,057 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
 


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
GLADSTONE AND BOOTH (11) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 292 $ 20 $ 5,840 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 552 $ 20 $ 11,040 
Removal - asphalt roadway (excavation) m2 725 $ 20 $ 14,500 
New - concrete curb and gutter m 323 $ 75 $ 24,225 
New - concrete sidewalk, median, blvd, and islands m2 446 $ 95 $ 42,370 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 18 $ 1,500 $ 27,000 
New - asphalt paving on blvd  m2 104 $ 95 $ 9,880 
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 477 $ 83 $ 39,591 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 48 $ 130 $ 6,240 Curb extensions 
New - truck apron conceptual m2 11 $ 95 $ 1,045 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 15 $ 276 $ 4,140 
Installation of pavement markings (protected intersection/roadway)  per # lanes 8 $ 1,277 $ 10,216 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m 7 $ 40 $ 280 Slip lane crossing
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 2 $ 150 $ 300 Slip lane crossing
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 22 $ 60 $ 1,320 Slip lane crossing 
Painted buffer  m $ 4 $ -
Bike box cost  each 4 $ 306 $ 1,224 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 7 $ 4,500 $ 31,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 2 $ 4,000 $ 8,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assume 2 per corner 
New - upgrading bike detection m 16 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 2 $ 650 $ 1,300.00 Assume 2 per corner 


Sub Total $ 387,864 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 174,539 
Engineering (15-25%) - 20% $ 77,573 20% due to complexity 
Contract Administration (5%) - 5% $ 19,393 
City Internal Costs (7-10%) - 7% $ 27,150 
Traffic Control (5-10%) - 5% $ 19,393 Due to small extent of construction zone 
Utilities (5-20%) - 15% $ 58,180 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 19,393 


Total Cost $ 792,005 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
GLADSTONE AND PRESTON (12) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 237 $ 20 $ 4,740 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 369 $ 20 $ 7,380 
Removal - asphalt roadway (excavation) m2 556 $ 20 $ 11,120 
New - concrete curb and gutter m 257 $ 75 $ 19,275 
New - concrete sidewalk, median, blvd, and islands m2 325 $ 95 $ 30,875 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 16 $ 1,500 $ 24,000 
New - asphalt paving on blvd  m2 94 $ 95 $ 8,930 
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 280 $ 83 $ 23,240 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 4 $ 1,870 $ 7,480 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 114 $ 95 $ 10,830 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 11 $ 276 $ 3,036 
Installation of pavement markings (protected intersection/roadway)  per # lanes $ 1,277 $ -
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 44 $ 40 $ 1,760 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 12 $ 150 $ 1,800 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 200 $ 6 $ 1,200 
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each 4 $ 306 $ 1,224 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 6 $ 4,500 $ 27,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 3 $ 3,800 $ 11,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ -
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 324,350 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 145,958 
Engineering (15-25%) - 20% $ 64,870 20% due to complexity 
Contract Administration (5%) - 5% $ 16,218 
City Internal Costs (7-10%) - 7% $ 22,705 
Traffic Control (5-10%) - 5% $ 16,218 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 64,870 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 16,218 


Total Cost $ 679,925 







     
   
   
   
   


    
  


    
    
   
   


  
   


    
   


  
    


  
  


  
  


   
      
            


   
     


   


  
     


  
  


   
   


     
   


    
  


    
     


 
 


  
 
 


 
 


    
  


    
 


 
  


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
HAZELDEAN AND EAGLESON (13) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 475 $ 20 $ 9,500 
Removal - concrete median / island m2 301 $ 50 $ 15,050 
Removal - sidewalk / blvd m2 510 $ 20 $ 10,200 
Removal - asphalt roadway (excavation) m2 739 $ 20 $ 14,780 
New - concrete curb and gutter m 272 $ 75 $ 20,400 
New - concrete sidewalk, median, blvd, and islands m2 572 $ 95 $ 54,340 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 26 $ 1,500 $ 39,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 280 $ 21 $ 5,880 Assumed sod for blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 472 $ 83 $ 39,176 Includes granular 
New - asphalt resurfacing (40 mm)  m2 218 $ 50 $ 10,900 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 38 $ 276 $ 10,488 
Installation of pavement markings (protected intersection/roadway)  per # lanes 34 $ 1,277 $ 43,418 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -


  New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
  New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -


     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each 8 $ 2,200 $ 17,600.00 Fully protected EBR WBR NBR SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 8 $ 10,000 $ 80,000.00 Fully protected EBR WBR NBR SBR 
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assumed 2 per corner + 1 per island 


Sub Total $ 599,150 
Sub Total (Smart Channel Option) $ 634,208 1.6 multiplier to Section 1 and protected right removal from Section 3 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 285,393 
Engineering (15-25%) - 20% $ 126,842 20% due to complexity 
Contract Administration (5%) - 5% $ 31,710 
City Internal Costs (7-10%) - 7% $ 44,395 
Traffic Control (5-10%) - 5% $ 31,710 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 126,842 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 31,710 


Total Cost $ 1,286,272 
Total Cost (Smart Channel Option) $ 1,519,529 Added 15% contingency due to smart channel/major tie-ins 







     
   
   
   
   


    
  


    
    
   
   


  
   


    
   


  
    


  
  


  
  


   
      
            


   
     


   


  
     


  
  


   
   


     
    


    
  


    
     


 
 


  
 
 


 
 


    
  


    
 


 
  


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
HAZELDEAN AND TERRY FOX (14) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 303 $ 20 $ 6,060 
Removal - concrete median / island m2 193 $ 50 $ 9,650 
Removal - sidewalk / blvd m2 471 $ 20 $ 9,420 
Removal - asphalt roadway (excavation) m2 813 $ 20 $ 16,260 
New - concrete curb and gutter m 243 $ 75 $ 18,225 
New - concrete sidewalk, median, blvd, and islands m2 429 $ 95 $ 40,755 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 24 $ 1,500 $ 36,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 392 $ 21 $ 8,232 Assumed sod for blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 429 $ 83 $ 35,607 Includes granular 
New - asphalt resurfacing (40 mm)  m2 125 $ 50 $ 6,250 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 29 $ 276 $ 8,004 
Installation of pavement markings (protected intersection/roadway)  per # lanes 


 per intersection 
26 


1 
$ 1,277 $ 33,202 


Installation of pavement markings (protected corners) $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -


  New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
  New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -


     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each 8 $ 2,200 $ 17,600.00 Fully protected EBR WBR NBR and SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 8 $ 10,000 $ 80,000.00 Fully protected EBR WBR NBR and SBR 
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assumed 2 per corner + 1 per island 


Sub Total $ 551,813 
Sub Total (Smart Channel Option) $ 566,088 1.6 multiplier to Section 1 and protected right removal from Section 3 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 254,740 
Engineering (15-25%) - 20% $ 113,218 20% due to complexity 
Contract Administration (5%) - 5% $ 28,304 
City Internal Costs (7-10%) - 7% $ 39,626 
Traffic Control (5-10%) - 5% $ 28,304 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 113,218 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 28,304 


Total Cost $ 1,166,048 
Total Cost (Smart Channel Option) $ 1,357,371 Added 15% contingency due to smart channel/major tie-ins 







     
   
   
   
   


    
  


    
    
   
   


  
   


    
   


  
    


  
  


  
  


   
      
            


   
     


   


  
      


  
  


   
   


      
    


    
  


    
     


 
 


  
 
 


 
 


    
  


    
 


 
  


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
HUNT CLUB AND MERIVALE (15) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 306 $ 20 $ 6,120 
Removal - concrete median / island m2 138 $ 50 $ 6,900 
Removal - sidewalk / blvd m2 669 $ 20 $ 13,380 
Removal - asphalt roadway (excavation) m2 528 $ 20 $ 10,560 
New - concrete curb and gutter m 235 $ 75 $ 17,625 
New - concrete sidewalk, median, blvd, and islands m2 467 $ 95 $ 44,365 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 24 $ 1,500 $ 36,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 224 $ 21 $ 4,704 Assumed sod for blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 400 $ 83 $ 33,200 Includes granular 
New - asphalt resurfacing (40 mm)  m2 138 $ 50 $ 6,900 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 31 $ 276 $ 8,556 
Installation of pavement markings (protected intersection/roadway)  per # lanes 27 $ 1,277 $ 34,479 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -


  New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
  New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -


     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each 8 $ 2,200 $ 17,600.00 Fully protected EBR WBR NBR and SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 8 $ 10,000 $ 80,000.00 Fully protected EBR WBR NBR and SBR 
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assumed 2 per corner + 1 per island 


Sub Total $ 546,937 
Sub Total (Smart Channel Option) $ 557,189 1.6 multiplier to Section 1 and protected right removal from Section 3 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 250,735 
Engineering (15-25%) - 20% $ 111,438 20% due to complexity 
Contract Administration (5%) - 5% $ 27,859 
City Internal Costs (7-10%) - 7% $ 39,003 
Traffic Control (5-10%) - 5% $ 27,859 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 111,438 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 27,859 


Total Cost $ 1,151,650 
Total Cost (Smart Channel Option) $ 1,336,187 Added 15% contingency due to smart channel/major tie-ins 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
HUNT CLUB AND PRINCE OF WALES (16) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 697 $ 20 $ 13,940 
Removal - concrete median / island m2 563 $ 50 $ 28,150 
Removal - sidewalk / blvd m2 775 $ 20 $ 15,500 
Removal - asphalt roadway (excavation) m2 3045 $ 20 $ 60,900 
New - concrete curb and gutter m 738 $ 75 $ 55,350 
New - concrete sidewalk, median, blvd, and islands m2 1204 $ 95 $ 114,380 Sidewalk + curb extensions + eyebrows in protected corner + channels 
New - TWSI each 32 $ 1,500 $ 48,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 1420 $ 21 $ 29,820 Includes topsoil (100 mm) and watering 
New - asphalt cycle track  m2 910 $ 83 $ 75,530 Includes granular 
New - asphalt resurfacing (40 mm)  m2 615 $ 50 $ 30,750 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 24 $ 1,420 $ 34,080 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 351 $ 95 $ 33,345 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 31 $ 276 $ 8,556 
Installation of pavement markings (protected intersection/roadway)  per # lanes 27 $ 1,277 $ 34,479 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ - Lane configuration unchanged on approaches 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 Assume 2 per corner + 1 per island 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assume 2 per corner + 1 per island 


Sub Total $ 793,328 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 475,997 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 158,666 20% due to complexity 
Contract Administration (5%) - 5% $ 39,666 
City Internal Costs (7-10%) - 7% $ 55,533 
Traffic Control (5-10%) - 5% $ 39,666 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 158,666 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 39,666 


Total Cost $ 1,769,708 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
ISLAND PARK AND RICHMOND (17) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 366 $ 20 $ 7,320 
Removal - concrete median / island m2 41 $ 50 $ 2,050 
Removal - sidewalk / blvd m2 1592 $ 20 $ 31,840 
Removal - asphalt roadway (excavation) m2 437 $ 20 $ 8,740 
New - concrete curb and gutter m 372 $ 75 $ 27,900 
New - concrete sidewalk, median, blvd, and islands m2 780 $ 95 $ 74,100 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 30 $ 1,500 $ 45,000 
New - asphalt paving on blvd  m2 15 $ 95 $ 1,425 
New - sod  m2 548 $ 21 $ 11,508 Includes topsoil (100 mm) and watering 
New - asphalt cycle track  m2 640 $ 83 $ 53,120 Includes granular 
New - asphalt resurfacing (40 mm)  m2 24 $ 50 $ 1,200 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 15 $ 276 $ 4,140 
Installation of pavement markings (protected intersection/roadway)  per # lanes 12 $ 1,277 $ 15,324 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m 3 $ 40 $ 120 In bidi cycle track
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 2 $ 150 $ 300 In bidi cycle track
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 9 $ 4,500 $ 40,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 2 $ 4,000 $ 8,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 485,640 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 218,538 
Engineering (15-25%) - 20% $ 97,128 20% due to complexity 
Contract Administration (5%) - 5% $ 24,282 
City Internal Costs (7-10%) - 7% $ 33,995 
Traffic Control (5-10%) - 5% $ 24,282 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 97,128 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 24,282 


Total Cost $ 1,013,795 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
KING EDWARD AND SUSSEX (18) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 313 $ 20 $ 6,260 
Removal - concrete median / island m2 41 $ 50 $ 2,050 
Removal - sidewalk / blvd m2 1395 $ 20 $ 27,900 
Removal - asphalt roadway (excavation) m2 338 $ 20 $ 6,760 
New - concrete curb and gutter m 378 $ 75 $ 28,350 
New - concrete sidewalk, median, blvd, and islands m2 919 $ 95 $ 87,305 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 27 $ 1,500 $ 40,500 
New - asphalt paving on blvd  m2 15 $ 95 $ 1,425 
New - sod  m2 145 $ 21 $ 3,045 Includes topsoil (100 mm) and watering 
New - asphalt cycle track  m2 559 $ 83 $ 46,397 Includes granular 
New - asphalt resurfacing (40 mm)  m2 16 $ 50 $ 800 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 6 $ 1,420 $ 8,520 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 68 $ 95 $ 6,460 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 17 $ 276 $ 4,692 
Installation of pavement markings (protected intersection/roadway)  per # lanes 17 $ 1,277 $ 21,709 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m 11 $ 40 $ 440 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 2 $ 150 $ 300 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 11 $ 4,500 $ 49,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 3 $ 4,000 $ 12,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 12 $ 35 $ 420.00 Assume 12 m (4 m per corner at 3 corners) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 505,456 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 303,274 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 101,091 20% due to complexity 
Contract Administration (5%) - 5% $ 25,273 
City Internal Costs (7-10%) - 7% $ 35,382 
Traffic Control (5-10%) - 5% $ 25,273 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 101,091 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 25,273 


Total Cost $ 1,130,632 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
KING EDWARD AND ST PATRICK (19) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 473 $ 20 $ 9,460 
Removal - concrete median / island m2 34 $ 50 $ 1,700 
Removal - sidewalk / blvd m2 802 $ 20 $ 16,040 
Removal - asphalt roadway (excavation) m2 984 $ 20 $ 19,680 
New - concrete curb and gutter m 493 $ 75 $ 36,975 
New - concrete sidewalk, median, blvd, and islands m2 775 $ 95 $ 73,625 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 20 $ 1,500 $ 30,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 485 $ 83 $ 40,255 Includes granular 
New - asphalt resurfacing (40 mm)  m2 13 $ 50 $ 650 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 7 $ 1,420 $ 9,940 
New - transit stop - landing zone (15 m x 1.2 m) each 1 $ 1,870 $ 1,870 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 422 $ 130 $ 54,860 Assumed pavers for blvd treatment 
New - truck apron conceptual m2 15 $ 95 $ 1,425 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 23 $ 276 $ 6,348 
Installation of pavement markings (protected intersection/roadway)  per # lanes 19 $ 1,277 $ 24,263 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 10 $ 4,500 $ 45,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 7 $ 3,800 $ 26,600.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 2 $ 4,000 $ 8,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 538,239 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 242,208 
Engineering (15-25%) - 20% $ 107,648 20% due to complexity 
Contract Administration (5%) - 5% $ 26,912 
City Internal Costs (7-10%) - 7% $ 37,677 
Traffic Control (5-10%) - 5% $ 26,912 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 107,648 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 26,912 


Total Cost $ 1,122,675 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
LAURIER AND KING EDWARD (20) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 207 $ 20 $ 4,140 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 332 $ 20 $ 6,640 
Removal - asphalt roadway (excavation) m2 461 $ 20 $ 9,220 
New - concrete curb and gutter m $ 75 $ -
New - concrete sidewalk, median, blvd, and islands m2 255 $ 95 $ 24,225 
New - TWSI each 12 $ 1,500 $ 18,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 211 $ 83 $ 17,513 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 2 $ 1,870 $ 3,740 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 82 $ 130 $ 10,660 Assumed pavers per existing condition 
New - truck apron conceptual m2 146 $ 95 $ 13,870 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 13 $ 276 $ 3,588 
Installation of pavement markings (protected intersection/roadway)  per # lanes $ 1,277 $ -
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 53 $ 40 $ 2,120 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 18 $ 150 $ 2,700 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 230 $ 6 $ 1,380 
     New - green thermoplast paint  m2 80 $ 60 $ 4,800 
Painted buffer  m $ 4 $ -
Bike box cost  each 4 $ 306 $ 1,224 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 320,080 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 144,036 
Engineering (15-25%) - 20% $ 64,016 20% due to complexity 
Contract Administration (5%) - 5% $ 16,004 
City Internal Costs (7-10%) - 7% $ 22,406 
Traffic Control (5-10%) - 5% $ 16,004 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 64,016 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 16,004 


Total Cost $ 671,086 







     
   
   
   
   


    
  


    
    
   
   


  
   


    
   


  
    


  
  


  
  


   
      
            


   
     


   


  
   


  
  


   
   


    
    


    
  


    
     


 
 


  
 
 


 
 


    
  


    
 


 
  


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
MOODIE AND ROBERTSON (22) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 318 $ 20 $ 6,360 
Removal - concrete median / island m2 159 $ 50 $ 7,950 
Removal - sidewalk / blvd m2 510 $ 20 $ 10,200 
Removal - asphalt roadway (excavation) m2 522 $ 20 $ 10,440 
New - concrete curb and gutter m 225 $ 75 $ 16,875 
New - concrete sidewalk, median, blvd, and islands m2 455 $ 95 $ 43,225 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 24 $ 1,500 $ 36,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 236 $ 21 $ 4,956 Assumed sod for blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 367 $ 83 $ 30,461 Includes granular 
New - asphalt resurfacing (40 mm)  m2 159 $ 50 $ 7,950 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 $ 95 $ -


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 32 $ 276 $ 8,832 
Installation of pavement markings (protected intersection/roadway)  per # lanes 30 $ 1,277 $ 38,310 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -


  New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
  New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -


     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each 8 $ 2,200 $ 17,600.00 New fully protected EBR, WBR, NBR and SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 8 $ 10,000 $ 80,000.00 4 proposed protected right turns 
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assumed 2 per corner + 1 per island 


Sub Total $ 545,707 
Sub Total (Smart Channel Option) $ 552,757 1.6 multiplier to Section 1 and protected right removal from Section 3 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 248,741 
Engineering (15-25%) - 20% $ 110,551 20% due to complexity 
Contract Administration (5%) - 5% $ 27,638 
City Internal Costs (7-10%) - 7% $ 38,693 
Traffic Control (5-10%) - 5% $ 27,638 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 110,551 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 27,638 


Total Cost $ 1,145,677 
Total Cost (Smart Channel Option) $ 1,325,637 Added 15% contingency due to smart channel/major tie-ins 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
NELSON AND RIDEAU (23) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 211 $ 20 $ 4,220 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 216 $ 20 $ 4,320 
Removal - asphalt roadway (excavation) m2 461 $ 20 $ 9,220 
New - concrete curb and gutter m 311 $ 75 $ 23,325 
New - concrete sidewalk, median, blvd, and islands m2 85 $ 95 $ 8,075 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 15 $ 1,500 $ 22,500 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 361 $ 83 $ 29,963 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 2 $ 1,870 $ 3,740 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 134 $ 130 $ 17,420 
New - truck apron conceptual m2 25 $ 95 $ 2,375 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 14 $ 276 $ 3,864 
Installation of pavement markings (protected intersection/roadway)  per # lanes $ 1,277 $ -
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 50 $ 40 $ 2,000 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 22 $ 150 $ 3,300 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 270 $ 6 $ 1,620 
     New - green thermoplast paint  m2 30 $ 60 $ 1,800 
Painted buffer  m 10 $ 4 $ 40 
Bike box cost  each 1 $ 306 $ 306 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 2 $ 3,800 $ 7,600.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ -
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 310,748 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 139,837 
Engineering (15-25%) - 20% $ 62,150 20% due to complexity 
Contract Administration (5%) - 5% $ 15,537 
City Internal Costs (7-10%) - 7% $ 21,752 
Traffic Control (5-10%) - 5% $ 15,537 5% due to small extents of construction zone 
Utilities (5-20%) - 10% $ 31,075 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 15,537 


Total Cost $ 620,694 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
PRESTON AND PRINCE OF WALES (24) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 364 $ 20 $ 7,280 
Removal - concrete median / island m2 162 $ 50 $ 8,100 
Removal - sidewalk / blvd m2 1650 $ 20 $ 33,000 
Removal - asphalt roadway (excavation) m2 806 $ 20 $ 16,120 
New - concrete curb and gutter m 364 $ 75 $ 27,300 
New - concrete sidewalk, median, blvd, and islands m2 1701 $ 95 $ 161,595 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 20 $ 1,500 $ 30,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 290 $ 83 $ 24,070 Includes granular 
New - asphalt resurfacing (40 mm)  m2 120 $ 50 $ 6,000 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 6 $ 1,420 $ 8,520 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 304 $ 130 $ 39,520 Assumed pavers per existing condition 
New - truck apron conceptual m2 16 $ 95 $ 1,520 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 12 $ 276 $ 3,312 
Installation of pavement markings (protected intersection/roadway)  per # lanes 11 $ 1,277 $ 14,047 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 7 $ 150 $ 1,050 In bidi ct
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 46 $ 60 $ 2,760 In bidi ct 
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 6 $ 4,500 $ 27,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 3 $ 4,000 $ 12,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 9 $ 2,500 $ 22,500.00 Assume 2 per corner + 1 per island 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 9 $ 650 $ 5,850.00 Assume 2 per corner + 1 per island 


Sub Total $ 588,292 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 264,731 
Engineering (15-25%) - 20% $ 117,658 20% due to complexity 
Contract Administration (5%) - 5% $ 29,415 
City Internal Costs (7-10%) - 7% $ 41,180 
Traffic Control (5-10%) - 5% $ 29,415 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 117,658 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 29,415 


Total Cost $ 1,226,284 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
PRESTON AND SOMERSET (25) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 255 $ 20 $ 5,100 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 686 $ 20 $ 13,720 
Removal - asphalt roadway (excavation) m2 772 $ 20 $ 15,440 
New - concrete curb and gutter m 318 $ 75 $ 23,850 
New - concrete sidewalk, median, blvd, and islands m2 602 $ 95 $ 57,190 
New - TWSI each 26 $ 1,500 $ 39,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 421 $ 83 $ 34,943 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 3 $ 1,870 $ 5,610 
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 260 $ 130 $ 33,800 Assumed pavers per existing condition 
New - truck apron conceptual m2 114 $ 95 $ 10,830 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 12 $ 276 $ 3,312 
Installation of pavement markings (protected intersection/roadway)  per # lanes 8 $ 1,277 $ 10,216 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each 1 $ 306 $ 306 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 6 $ 4,500 $ 27,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach $ 4,000 $ -
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 431,500 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 194,175 
Engineering (15-25%) - 20% $ 86,300 20% due to complexity 
Contract Administration (5%) - 5% $ 21,575 
City Internal Costs (7-10%) - 7% $ 30,205 
Traffic Control (5-10%) - 5% $ 21,575 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 86,300 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 21,575 


Total Cost $ 901,725 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
PRINCE OF WALES AND FISHER (26) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 496 $ 20 $ 9,920 
Removal - concrete median / island m2 770 $ 50 $ 38,500 
Removal - sidewalk / blvd m2 492 $ 20 $ 9,840 
Removal - asphalt roadway (excavation) m2 725 $ 20 $ 14,500 
New - concrete curb and gutter m 362 $ 75 $ 27,150 
New - concrete sidewalk, median, blvd, and islands m2 702 $ 95 $ 66,690 
New - TWSI each 20 $ 1,500 $ 30,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 408 $ 21 $ 8,568 Includes topsoil (100 mm) and watering 
New - asphalt cycle track  m2 446 $ 83 $ 37,018 Includes granular 
New - asphalt resurfacing (40 mm)  m2 205 $ 50 $ 10,250 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 6 $ 1,420 $ 8,520 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 78 $ 95 $ 7,410 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 11 $ 276 $ 3,036 
Installation of pavement markings (protected intersection/roadway)  per # lanes 10 $ 1,277 $ 12,770 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 4 $ 4,500 $ 18,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 3 $ 3,800 $ 11,400.00 
New - audible ped push button  each 6 $ 2,500 $ 15,000.00 
New - replace loop detector  int. approach 2 $ 4,000 $ 8,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner + 2 for large island 
New - upgrading bike detection m 12 $ 35 $ 420.00 Assume 4 m per corner 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assumed 2 per corner + 2 for large island 


Sub Total $ 447,980 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 268,788 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 89,596 20% due to complexity 
Contract Administration (5%) - 5% $ 22,399 
City Internal Costs (7-10%) - 7% $ 31,359 
Traffic Control (5-10%) - 5% $ 22,399 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 89,596 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 22,399 


Total Cost $ 1,003,036 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
PRINCE OF WALES AND MEADOWLANDS/HOG'S BACK (27) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 452 $ 20 $ 9,040 
Removal - concrete median / island m2 173 $ 50 $ 8,650 
Removal - sidewalk / blvd m2 1211 $ 20 $ 24,220 
Removal - asphalt roadway (excavation) m2 858 $ 20 $ 17,160 
New - concrete curb and gutter m 498 $ 75 $ 37,350 
New - concrete sidewalk, median, blvd, and islands m2 1051 $ 95 $ 99,845 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 24 $ 1,500 $ 36,000 
New - asphalt paving on blvd  m2 87 $ 95 $ 8,265 
New - sod  m2 247 $ 21 $ 5,187 Includes topsoil (100 mm) and watering 
New - asphalt cycle track  m2 597 $ 83 $ 49,551 Includes granular 
New - asphalt resurfacing (40 mm)  m2 105 $ 50 $ 5,250 
New - pavement structure widening (full depth) m2 88 $ 155 $ 13,640 
New - raised crossing m 6 $ 1,420 $ 8,520 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 88 $ 95 $ 8,360 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 22 $ 276 $ 6,072 
Installation of pavement markings (protected intersection/roadway)  per # lanes 18 $ 1,277 $ 22,986 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 1 $ 150 $ 150 In bidi ct
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 24 $ 60 $ 1,440 In bidi ct 
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 9 $ 4,500 $ 40,500.00 
New - vehicular traffic signal head  each 2 $ 2,200 $ 4,400.00 New fully protected NBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 7 $ 3,800 $ 26,600.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 2 $ 10,000 $ 20,000.00 New fully protected NBR 
Relocate existing catch basin  each 10 $ 2,500 $ 25,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 10 $ 650 $ 6,500.00 Assumed 2 per corner + 1 per island 


Sub Total $ 607,034 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 364,220 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 121,407 20% due to complexity 
Contract Administration (5%) - 5% $ 30,352 
City Internal Costs (7-10%) - 7% $ 42,492 
Traffic Control (5-10%) - 5% $ 30,352 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 121,407 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 30,352 


Total Cost $ 1,356,136 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 


 
 
 


 
  


 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
SMYTH AND RIVERSIDE HOSPITAL (28) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 618 $ 20 $ 12,360 
Removal - concrete median / island m2 76 $ 50 $ 3,800 
Removal - sidewalk / blvd m2 930 $ 20 $ 18,600 
Removal - asphalt roadway (excavation) m2 1513 $ 20 $ 30,260 
New - concrete curb and gutter m 629 $ 75 $ 47,175 
New - concrete sidewalk, median, blvd, and islands m2 1220 $ 95 $ 115,900 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 30 $ 1,500 $ 45,000 
New - asphalt paving on blvd  m2 519 $ 95 $ 49,305 
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 702 $ 83 $ 58,266 Includes granular 
New - asphalt resurfacing (40 mm)  m2 70 $ 50 $ 3,500 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 18 $ 1,420 $ 25,560 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 2 $ 4,435 $ 8,870 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 105 $ 95 $ 9,975 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 19 $ 276 $ 5,244 
Installation of pavement markings (protected intersection/roadway)  per # lanes 15 $ 1,277 $ 19,155 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 8 $ 4,500 $ 36,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 16 $ 2,500 $ 40,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 16 $ 650 $ 10,400.00 Assume 2 per corner 


Sub Total $ 676,918 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 406,151 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 135,384 20% due to complexity 
Contract Administration (5%) - 5% $ 33,846 
City Internal Costs (7-10%) - 7% $ 47,384 
Traffic Control (5-10%) - 5% $ 33,846 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 135,384 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 33,846 


Total Cost $ 1,511,278 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
SOMERSET AND BRONSON (29) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 339 $ 20 $ 6,780 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 443 $ 20 $ 8,860 
Removal - asphalt roadway (excavation) m2 773 $ 20 $ 15,460 
New - concrete curb and gutter m 416 $ 75 $ 31,200 
New - concrete sidewalk, median, blvd, and islands m2 391 $ 95 $ 37,145 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 16 $ 1,500 $ 24,000 
New - asphalt paving on blvd  m2 143 $ 95 $ 13,585 
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 424 $ 83 $ 35,192 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 4 $ 1,870 $ 7,480 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 164 $ 95 $ 15,580 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 14 $ 276 $ 3,864 
Installation of pavement markings (protected intersection/roadway)  per # lanes $ 1,277 $ -
Installation of pavement markings (protected corners)  per intersection $ 2,488 $ -
     New - zebra markings  m 60 $ 40 $ 2,400 
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each 13 $ 150 $ 1,950 
     New - linear pavement markings (lanes, stop bars, guiding lines)  m 350 $ 6 $ 2,100 
     New - green thermoplast paint  m2 80 $ 60 $ 4,800 
Painted buffer  m $ 4 $ -
Bike box cost  each 4 $ 306 $ 1,224 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 7 $ 4,500 $ 31,500.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 4 $ 3,800 $ 15,200.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 403,380 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 181,521 
Engineering (15-25%) - 20% $ 80,676 20% due to complexity 
Contract Administration (5%) - 5% $ 20,169 
City Internal Costs (7-10%) - 7% $ 28,237 
Traffic Control (5-10%) - 5% $ 20,169 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 80,676 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 20,169 


Total Cost $ 843,517 







  


  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  
  


   
  


  
  


  
   


   
 


 
 
 
 
 
 


  
 


 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
SOMERSET AND KENT (30) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 330 $ 20 $ 6,600 
Removal - concrete median / island m2 $ 50 $ -
Removal - sidewalk / blvd m2 296 $ 20 $ 5,920 
Removal - asphalt roadway (excavation) m2 657 $ 20 $ 13,140 
New - concrete curb and gutter m 351 $ 75 $ 26,325 
New - concrete sidewalk, median, blvd, and islands m2 225 $ 95 $ 21,375 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 16 $ 1,500 $ 24,000 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 $ 21 $ -
New - asphalt cycle track  m2 453 $ 83 $ 37,599 Includes granular 
New - asphalt resurfacing (40 mm)  m2 $ 50 $ -
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m $ 1,420 $ -
New - transit stop - landing zone (15 m x 1.2 m) each 2 $ 1,870 $ 3,740 
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 205 $ 130 $ 26,650 Pavers (per existing) 
New - truck apron conceptual m2 28 $ 95 $ 2,660 Assumed concrete surface 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 13 $ 276 $ 3,588 
Installation of pavement markings (protected intersection/roadway)  per # lanes 13 $ 1,277 $ 16,601 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each 1 $ 306 $ 306 


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 4 $ 4,500 $ 18,000.00 
New - vehicular traffic signal head  each $ 2,200 $ -
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 3 $ 3,800 $ 11,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 1 $ 4,000 $ 4,000.00 
New - signal pole  each $ 10,000 $ -
Relocate existing catch basin  each 8 $ 2,500 $ 20,000.00 Assumed 2 per corner 
New - upgrading bike detection m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assumed 12 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 8 $ 650 $ 5,200.00 Assume 2 per corner 


Sub Total $ 353,452 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 159,053 
Engineering (15-25%) - 20% $ 70,690 20% due to complexity 
Contract Administration (5%) - 5% $ 17,673 
City Internal Costs (7-10%) - 7% $ 24,742 
Traffic Control (5-10%) - 5% $ 17,673 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 70,690 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 17,673 


Total Cost $ 740,166 







  
  
  
  
  
  


  
  
  
  
  


  
   


  
  


  
   


  
  
  


  
  


  
  


  
  


  
  


  
  


   
   


  
  


   
  


  
   


 
  


 
 


 
 
 


 
  


 
 
 


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
ST LAURENT AND OGILVIE (31) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 456 $ 20 $ 9,120 
Removal - concrete median / island m2 209 $ 50 $ 10,450 
Removal - sidewalk / blvd m2 484 $ 20 $ 9,680 
Removal - asphalt roadway (excavation) m2 1676 $ 20 $ 33,520 
New - concrete curb and gutter m 393 $ 75 $ 29,475 
New - concrete sidewalk, median, blvd, and islands m2 703 $ 95 $ 66,785 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 29 $ 1,500 $ 43,500 
New - asphalt paving on blvd  m2 $ 95 $ -
New - sod  m2 678 $ 21 $ 14,238 Assumed sod for blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 578 $ 83 $ 47,974 Includes granular 
New - asphalt resurfacing (40 mm)  m2 141 $ 50 $ 7,050 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 12 $ 1,420 $ 17,040 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each 1 $ 4,435 $ 4,435 
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 128 $ 95 $ 12,160 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 31 $ 276 $ 8,556 
Installation of pavement markings (protected intersection/roadway)  per # lanes 25 $ 1,277 $ 31,925 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -
     New - pavement markings symbols (stencils, turn lanes, yield bars)  each $ 150 $ -
     New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -
     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 9 $ 4,500 $ 40,500.00 
New - vehicular traffic signal head  each 2 $ 2,200 $ 4,400.00 New fully protected EBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 8 $ 3,800 $ 30,400.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 2 $ 10,000 $ 20,000.00 New fully protected EBR 
Relocate existing catch basin  each 12 $ 2,500 $ 30,000.00 Assumed 2 per corner + 1 per island 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc 
Adjust manhole frame and cover  each 12 $ 650 $ 7,800.00 Assumed 2 per corner + 1 per island 


Sub Total $ 601,356 
Sub Total (Smart Channel Option) $ 577,719 1.6 multiplier to Section 1 (SW corner) and protected right removal 


SECTION 4 - GENERAL 
Contingency (40-50%) - 60% $ 346,632 60% due to smart channel/major tie-ins 
Engineering (15-25%) - 20% $ 115,544 20% due to complexity 
Contract Administration (5%) - 5% $ 28,886 
City Internal Costs (7-10%) - 7% $ 40,440 
Traffic Control (5-10%) - 5% $ 28,886 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 115,544 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 28,886 


Total Cost $ 1,314,693 
Total Cost (Smart Channel Option) $ 1,484,715 Additional 15% contingency due to added smart channel 







     
   
   
   
   


    
  


    
   
   
   


  
   


    
   


  
    


  
  


  
  


   
       
            


   
     


   


  
   


  
  


   
   


   
    


    
  


    
     


 
   


  
 
 


 
 


    
  


    
 


 
  


City of Ottawa - Intersection Safety Review 
PLANNING LEVEL (D) - COST ESTIMATE 
INDUSTRIAL AND RIVERSIDE (34) 


Feature Unit Estimated Quantity Unit Cost Total Cost Notes 


SECTION 1 - ROAD WORKS 
Removal - concrete curb / concrete curb and gutter m 783 $ 20 $ 15,660 
Removal - concrete median / island m2 298 $ 50 $ 14,900 
Removal - sidewalk / blvd m2 1241 $ 20 $ 24,820 
Removal - asphalt roadway (excavation) m2 792 $ 20 $ 15,840 
New - concrete curb and gutter m 545 $ 75 $ 40,875 
New - concrete sidewalk, median, blvd, and islands m2 1299 $ 95 $ 123,405 Sidewalk + curb extensions + eyebrows in protected corner 
New - TWSI each 19 $ 1,500 $ 28,500 
New - asphalt paving on blvd  m2 152 $ 95 $ 14,440 
New - sod  m2 297 $ 21 $ 6,237 Assumed sod for wide blvd treatment, inc. topsoil + watering 
New - asphalt cycle track  m2 587 $ 83 $ 48,721 Includes granular 
New - asphalt resurfacing (40 mm)  m2 60 $ 50 $ 3,000 
New - pavement structure widening (full depth) m2 $ 155 $ -
New - raised crossing m 13 $ 1,420 $ 18,460 
New - transit stop - landing zone (15 m x 1.2 m) each $ 1,870 $ -
New - transit stop (15 m x 3 m) each $ 4,435 $ -
New - paver boulevard m2 $ 130 $ -
New - truck apron conceptual m2 61 $ 95 $ 5,795 


SECTION 2 - PAVEMENT MARKINGS 
Removal pavement markings (intersection)  per # lanes 33 $ 276 $ 9,108 
Installation of pavement markings (protected intersection/roadway)  per # lanes 31 $ 1,277 $ 39,587 
Installation of pavement markings (protected corners)  per intersection 1 $ 2,488 $ 2,488 
     New - zebra markings  m $ 40 $ -


  New - pavement markings symbols (stencils, turn lanes, yield bars)  each 2 $ 150 $ 300 In bidi ct
  New - linear pavement markings (lanes, stop bars, guiding lines)  m $ 6 $ -


     New - green thermoplast paint  m2 $ 60 $ -
Painted buffer  m $ 4 $ -
Bike box cost  each $ 306 $ -


SECTION 3 - TRAFFIC POLES / UTILITIES 
Relocation of signal pole (including foundation)  each 9 $ 4,500 $ 40,500.00 
New - vehicular traffic signal head  each 4 $ 2,200 $ 8,800.00 Fully protected NBR and SBR 
New - pedestrian signal head  each $ 350 $ -
New - bike signal head  each 10 $ 3,800 $ 38,000.00 
New - audible ped push button  each 8 $ 2,500 $ 20,000.00 
New - replace loop detector  int. approach 4 $ 4,000 $ 16,000.00 
New - signal pole  each 4 $ 10,000 $ 40,000.00 Fully protected NBR and SBR 
Relocate existing catch basin  each 11 $ 2,500 $ 27,500.00 Assumed 2 per corner + 3 for islands 
New - upgrading bike detection  m 16 $ 35 $ 560.00 Assume 16 m (4 m per corner) 
New signs  each 12 $ 275 $ 3,300.00 Assume 12 new 
Traffic signal work (other)  per intersection 1 $ 80,000 $ 80,000.00 Typically inc. TMH/TH, ducts, controller, ESA connect, mast arms, etc. 
Adjust manhole frame and cover  each 11 $ 650 $ 7,150.00 Assumed 2 per corner + 3 for islands 


Sub Total $ 693,946 
Sub Total (Smart Channel Option) $ 646,603 1.6 multiplier to Section 1 (SE/NW corners) and protected right removal 


SECTION 4 - GENERAL 
Contingency (40-50%) - 45% $ 290,971 
Engineering (15-25%) - 20% $ 129,321 20% due to complexity 
Contract Administration (5%) - 5% $ 32,330 
City Internal Costs (7-10%) - 7% $ 45,262 
Traffic Control (5-10%) - 5% $ 32,330 5% due to small extents of construction zone 
Utilities (5-20%) - 20% $ 129,321 Existing road space - 5%, changing road space - 20% 
Police  hr 40 $ 213 $ 8,520 Required for work within 30 m of a signalized intersection 
Miscellaneous (5%) - 5% $ 32,330 


Total Cost $ 1,394,331 
Total Cost (Smart Channel Option) $ 1,549,036 Added 15% contingency due to smart channel/major tie-ins 
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