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Yours truly, 
 
NOVATECH 
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TIA Plan Reports 

 

On 14 June 2017, the Council of the City of Ottawa adopted new Transportation Impact 

Assessment (TIA) Guidelines.  In adopting the guidelines, Council established a requirement for 

those preparing and delivering transportation impact assessments and reports to sign a letter of 

certification. 

 

Individuals submitting TIA reports will be responsible for all aspects of development-related 

transportation assessment and reporting, and undertaking such work, in accordance and 

compliance with the City of Ottawa’s Official Plan, the Transportation Master Plan and the 

Transportation Impact Assessment (2017) Guidelines. 

 

By submitting the attached TIA report (and any associated documents) and signing this document, 

the individual acknowledges that s/he meets the four criteria listed below. 

 

CERTIFICATION 

 

1. I have reviewed and have a sound understanding of the objectives, needs and requirements 

of the City of Ottawa’s Official Plan, Transportation Master Plan and the Transportation 

Impact Assessment (2017) Guidelines; 

2. I have a sound knowledge of industry standard practice with respect to the preparation of 

transportation impact assessment reports, including multi modal level of service review; 

3. I have substantial experience (more than 5 years) in undertaking and delivering 

transportation impact studies (analysis, reporting and geometric design) with strong 

background knowledge in transportation planning, engineering or traffic operations; and  

4. I am either a licensed1 or registered2 professional in good standing, whose field of expertise 

[check √ appropriate field(s)] is either transportation engineering  or transportation 

planning . 

 
1,2 License of registration body that oversees the profession is required to have a code 

of conduct and ethics guidelines that will ensure appropriate conduct and representation 

for transportation planning and/or transportation engineering works. 
 



 

TIS REPORTS-PreQualification Letter/rc 

 

 

Dated at _____ Ottawa_____this _  5th  _ day of _______   April   ________, 201 9 . 

  (City) 

 

 

Name:   _________________    Brad Byvelds, P.Eng._______________ 

     (Please Print) 

 

Professional Title: _______ Project Coordinator, Transportation/Traffic_________              

 

 

___________________________________________________________ 

Signature of Individual certifier that s/he meets the above four criteria 

 

 

 

 

Office Contact Information (Please Print) 

Address: 

 
240 Michael Cowpland Drive, Suite 200 

City / Postal Code: 

 
Ottawa, ON, K2M 1P6 

Telephone / Extension: 

 
613-254-9643 x 286 

E-Mail Address: 

 
b.byvelds@novatech-eng.com 

 

 
 
 
 
 
 
 
 
 
 
 



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page i 

 
 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY .................................................................................................................... I 

1.0 INTRODUCTION ...................................................................................................................... 1 

2.0 PROPOSED DEVELOPMENT ................................................................................................ 2 

3.0 SCREENING AND SCOPING ................................................................................................. 2 

3.1 SCREENING FORM .................................................................................................................. 2 
3.2 EXISTING CONDITIONS ............................................................................................................ 3 

3.2.1 Roadways ....................................................................................................................... 3 
3.2.2 Intersections ................................................................................................................... 3 
3.2.3 Driveways ....................................................................................................................... 4 
3.2.4 Pedestrian and Bicycle Facilities .................................................................................... 5 
3.2.5 Transit ............................................................................................................................ 5 
3.2.6 Existing Area Traffic Management Measures ................................................................ 7 
3.2.7 Existing Traffic Volumes ................................................................................................. 7 
3.2.8 Collision Records ........................................................................................................... 8 

3.3 PLANNED CONDITIONS ............................................................................................................ 9 
3.4 STUDY AREA AND TIME PERIODS .......................................................................................... 10 
3.5 EXEMPTIONS REVIEW ........................................................................................................... 10 

4.0 FORECASTING ..................................................................................................................... 11 

4.1 DEVELOPMENT-GENERATED TRAFFIC .................................................................................... 11 
4.1.1 Trip Generation ............................................................................................................ 11 
4.1.2 Trip Distribution ............................................................................................................ 13 

4.2 BACKGROUND TRAFFIC ......................................................................................................... 14 
4.2.1 General Background Growth Rate ............................................................................... 14 
4.2.2 Other Area Development Traffic ................................................................................... 14 

5.0 ANALYSIS ............................................................................................................................. 17 

5.1 DEVELOPMENT DESIGN ......................................................................................................... 17 
5.2 PARKING .............................................................................................................................. 17 
5.3 BOUNDARY STREETS ............................................................................................................ 18 
5.4 ACCESS INTERSECTIONS DESIGN .......................................................................................... 20 
5.5 TRANSPORTATION DEMAND MANAGEMENT ............................................................................ 21 
5.6 TRANSIT ............................................................................................................................... 21 
5.7 INTERSECTION DESIGN ......................................................................................................... 21 

5.7.1 Existing Intersection MMLOS Analysis ......................................................................... 21 
5.7.2 2020 and 2025 Background Intersection Operations ................................................... 22 
5.7.3 2020 and 2025 Total Intersection Operations .............................................................. 23 

6.0 CONCLUSIONS AND RECOMMENDATIONS ..................................................................... 24 

 

  



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page ii 

 
 

Figures  

Figure 1: View of the Subject Lands .................................................................................................. 1 
Figure 2: OC Transpo Bus Stop Locations ........................................................................................ 6 
Figure 3: Existing Traffic Volumes ..................................................................................................... 8 
Figure 4: Site Generated Traffic ....................................................................................................... 13 
Figure 5: 2020 and 2025 Background Traffic ................................................................................... 15 
Figure 6: 2020 and 2025 Total Traffic .............................................................................................. 16 
Figure 7: Churchill Avenue ............................................................................................................... 18 
Figure 8: Byron Avenue ................................................................................................................... 19 
 

Tables 

Table 1: OC Transpo Route Information ............................................................................................ 7 
Table 2: Historical Collision Records ................................................................................................. 9 
Table 3: TIA Exemptions .................................................................................................................. 10 
Table 4: TRANS/ITE Trip Generation .............................................................................................. 12 
Table 5: Person Trip Generation ...................................................................................................... 12 
Table 6: Person Trips by Modal Share ............................................................................................ 12 
Table 7: Parking Requirement ......................................................................................................... 18 
Table 8: Segment MMLOS Summary .............................................................................................. 19 
Table 9: Existing OC Transpo Utilization ......................................................................................... 21 
Table 10: Intersection MMLOS Summary ........................................................................................ 22 
Table 11: 2020 and 2025 Background Intersection Operations ....................................................... 23 
Table 12: 2020 and 2025 Total Intersection Operations .................................................................. 23 
 
Appendices 

Appendix A: Proposed Site Plan 
Appendix B: TIA Screening Form 
Appendix C: OC Transpo System Information 
Appendix D: Traffic Count Data 
Appendix E: Collision Records 
Appendix F: Relevant Excerpts from Other Reports 
Appendix G: Functional Design of Roadway Modifications 
Appendix H: Transportation Demand Management Checklist 
Appendix I: Segment MMLOS Analysis 
Appendix J: Synchro Analysis Reports 
Appendix K: Intersection MMLOS Analysis 



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page I 

 
 

EXECUTIVE SUMMARY 
 
This Transportation Impact Assessment (TIA) has been prepared in support of applications for 
rezoning and Site Plan Control for 433-435 Churchill Avenue and 468-472 Byron Place. The subject 
site has an area of approximately 0.2 hectares and is currently occupied by an automobile sales 
development and three low-rise residential developments. The subject site is surrounded by the 
following: 
 

• Byron Place/Byron Avenue to the north; 

• Low-rise residential development and office/commercial development to the south; 

• Highcroft Avenue and low-rise residential development to the east; and 

• Churchill Avenue, Churchill Alternative School and Westboro Masonic Hall to the west.  
 
The proposed development will include 76 apartment units and two retail units with a combined gross 
floor area (GFA) of approximately 3,450ft2. The proposed development will include an underground 
parking garage containing 65 vehicle parking spaces and 45 bicycle parking spaces.  
 
The City’s 2017 TIA Guidelines identify three triggers for completing a TIA report, including trip 
generation, location, and safety. The criteria for each trigger are outlined in the City’s TIA 
Screening Form. Based on the TIA Screening Form, the subject application satisfies the trip 
generation and safety triggers for completing a TIA. 
 
The conclusions and recommendations of this TIA can be summarized as follows: 
 
Development Design and Parking 

• Byron Place will be partially closed to provide a public park area in the southeast corner of 
the Churchill Avenue/Byron Avenue intersection. The portion of Byron Place that remains 
open will function as the fire route for the proposed development. The width of Byron Place 
will be reduced to 6.0m in order to provide a wider landscape buffer between the proposed 
building and sidewalk. The turnaround hammerhead within Byron Place will also facilitate 
short-term parking for drop-offs/pick-ups.  

• On-site pedestrian facilities will be provided between the retail entrances and the sidewalks 
along Churchill Avenue. A sidewalk will be provided along the northern frontage of the site 
along Byron Place, providing pedestrian connectivity between the residential entrances and 
the existing sidewalk along Churchill Avenue.  

• A garbage room will be provided within the building. Garbage bins will be wheeled down the 
pathway south of the building, and will be picked up curbside along Churchill Avenue. 

• All required TDM-supportive design and infrastructure measures in the TDM checklist are 
met. 

• The proposed vehicular and bicycle parking meets the minimum requirement of the ZBL.  
 
Boundary Streets 

• Churchill Avenue currently meets the target BLOS B, TkLOS D and Auto LOS E, however it 
does not meet the target PLOS A. Byron Avenue meets the target Auto LOS E, however it 
does not meet the target PLOS A and BLOS B.  

• To achieve the target PLOS A along both Churchill Avenue and Byron Avenue, either a 
reduction in the daily curb traffic to less than 3000 vehicles per day or a reduction in the 
operational speed to 30km/hr is required.  
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• The City of Ottawa’s Ultimate Cycling Network identifies a future separated major pathway 
on the north side of Byron Avenue. The separated pathway will result in a BLOS A, achieving 
the target within 300m of a school.  

 
Access Design 

• Site access to Highcroft Avenue will provide access to the full movement intersection at Byron 
Avenue. The existing curb extension restricting the southbound through movement along 
Highcroft Avenue south of Byron Place will be removed and a new island will be provided to 
south of the proposed access to the parking garage for the proposed development.  

• The width and length of the proposed island will eliminate any opportunity for vehicles leaving 
the site to turn right to travel southbound on Highcroft Avenue, as well as restrict westbound 
vehicles along Byron Avenue to cut through the residential community to avoid the traffic light 
at Churchill Avenue/Byron Avenue. The proposed island width (4.5m included curb offset) is 
an improvement on the existing curb extension which narrows the roadway by approximately 
2.4m.  

• The proposed driveway width and location adheres to the requirements of the City’s ZBL and 
Private Approach By-law 

 
Transportation Demand Management and Transit 

• To encourage travel by sustainable modes, the proponent agrees to implement the following 
TDM measures from the checklist: 

o Display local area maps with walking/cycling access routes and key destinations at 
major entrances;  

o Display relevant transit schedules and route maps at entrances; 
o unbundle parking cost from monthly rent; and 
o provide multimodal travel option information package to new residents.  

 
Intersection Design 

• The Churchill Avenue/Byron Avenue and Churchill Avenue/Richmond Road intersections do 
not meet the target PLOS A, BLOS B, TkLOS D, however they do meet the target Auto LOS 
E.  

• A reduction in the pedestrian crossing distance would have the greatest improvement to the 
PLOS at these intersections.  

• To achieve the target BLOS, consideration could be given by the City to reducing the 
operational speed to 50km/hr and providing a two-stage left turn bike box on all legs of these 
intersections.  

• To achieve the target TkLOS, an effective turn radius greater than 15m is required on all four 
corners of these intersections. Increasing the turn radius at these intersections could be 
considered by the City, however it should be noted that the increased radius will have a 
negative impact on the PLOS.  

• Critical movements at all study area intersections are anticipated to operate with a LOS D 
or better under background traffic conditions.  

• The addition of site generated traffic volumes are not anticipated to have a significant impact 
to the intersection operations within the study area.  

• Based on anticipated trip distribution, one vehicle during the AM peak hour and three vehicles 
during the PM peak hour are anticipated to arrive from the south. If these trips were to use 
Kenwood Avenue/Highcroft Avenue to access the site during the PM peak hour, this would 
result in one new vehicle approximately every 20 minutes. This increase in traffic is not 



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page III 

 
 

anticipated to be noticeable and will not have a significant impact on the existing operations 
along Highcroft Avenue.  
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1.0 INTRODUCTION 
 
This Transportation Impact Assessment (TIA) has been prepared in support of applications for 
rezoning and Site Plan Control for 433-435 Churchill Avenue and 468-472 Byron Place. The subject 
site has an area of approximately 0.2 hectares and is currently occupied by an automobile sales 
development and three low-rise residential developments. The subject site is surrounded by the 
following: 
 

• Byron Place/Byron Avenue to the north; 

• Low-rise residential development and office/commercial development to the south; 

• Highcroft Avenue and low-rise residential development to the east; and 

• Churchill Avenue, Churchill Alternative School and Westboro Masonic Hall to the west.  
 

An aerial photo of the subject site is provided in Figure 1. 
 
Figure 1: View of the Subject Lands 

 

BYRON PL

KENWOOD AVE
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2.0 PROPOSED DEVELOPMENT 
 
The proposed development will include 76 apartment units and two retail units with a combined gross 
floor area (GFA) of approximately 3,450ft2. The proposed development will include an underground 
parking garage containing 65 vehicle parking spaces and 45 bicycle parking spaces.  
 
A preliminary review of various access options was conducted, including access to Churchill Avenue, 
Byron Avenue, Byron Place and Highcroft Avenue. Access to Highcroft Avenue is recommended 
based on the following factors. 
 

• Access along Byron Avenue and Churchill Avenue requires a minimum corner clearance of 
55m from the Churchill Avenue/Byron Avenue intersection, and is unachievable. 

• OC Transpo bus stop and school bus loading zone are located along the west side of 
Churchill Avenue and create additional conflict opposite the site. 

• The northbound left turn lane and taper at the Churchill Avenue/Byron Avenue extend past 
the site. 

• The raised northbound cycle track transitions to on-road shared travel lane across the 
Churchill Avenue frontage. 

• Westbound and northbound queues at the Churchill Avenue/Byron Avenue intersection 
periodically extend to Highcroft Avenue and Ravenhill Avenue during weekday peak hours. 

• The non-standard intersection configuration/traffic calming feature at Byron Place/Highcroft 
Avenue/Byron Avenue currently operates with low-volume on Byron Place. 

• The City of Ottawa’s Private Approach By-law requires the access to be located on the lower 
class of roadway where possible. 

 
Site access to Highcroft Avenue will provide access to the full movement intersection at Byron 
Avenue. A 16 unit residential development was recently constructed at 450 Churchill Avenue. All 
movement access to this development is provided along Churchill Avenue south of Ravenhill 
Avenue. This driveway serves a smaller development compared to the proposed development, is 
not located in close proximity to a signalized intersection with turn lanes and tapers, and is not located 
across from a transit stop/school bus loading zone. The access provided for 450 Churchill Avenue 
development is not comparable to the proposed development. 
 
The existing curb extension restricting the southbound through movement along Highcroft Avenue 
south of Byron Place will be moved to south of the proposed access to the parking garage for the 
proposed development. This will eliminate any opportunity for vehicles leaving the site to turn right 
to travel southbound on Highcroft Avenue.  
 
The proposed development will be constructed in one phase, with an estimated completion date of 
2020.  The proposed Site Plan is included in Appendix A.  
 
3.0 SCREENING AND SCOPING 
 
3.1 Screening Form 
 
The City’s 2017 TIA Guidelines identify three triggers for completing a TIA report, including trip 
generation, location, and safety. The criteria for each trigger are outlined in the City’s TIA Screening 
Form. A copy of the TIA Screening Form is included in Appendix B. 
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Based on the TIA Screening Form, the subject application satisfies the trip generation and safety 
triggers for completing a TIA. 
 
3.2 Existing Conditions 

 
3.2.1 Roadways  
 
All roadways within the study area fall under the jurisdiction of the City of Ottawa. 
  
Byron Avenue is a collector roadway that generally runs on an east-west alignment in the vicinity of 
the subject site. It has a two-lane undivided urban cross section with a regulatory speed limit of 
50km/hr.  
 
Richmond Road is an arterial roadway that generally runs on an east-west alignment in the vicinity 
of the subject site.  It has a two-lane undivided urban cross section with a regulatory speed limit of 
50km/h. Richmond Road is a full load truck route. 
 
Churchill Avenue runs on a north-south alignment and is classified as a major collector roadway 
between Richmond Road and Carling Avenue, and an arterial roadway between Richmond Road 
and Scott Street. It has a two-lane undivided urban cross section with a posted speed limit of 50 
km/hr. Churchill Avenue is a full load truck route.  
 
Highroft Avenue is local roadway that runs on a north-south alignment. It has a two-lane undivided 
urban cross section and a regulatory speed limit of 50 km/hr. 
 
Byron Place is a local roadway that runs on an east-west alignment parallel to Byron Avenue, 
commencing at Highcroft avenue and terminating approximately 60m to the west. It has a two-lane 
undivided urban cross section with a sidewalk on the south side.  
 
3.2.2 Intersections 
 
A review of the existing lane configurations and traffic control at the study area intersections is 
provided below.  
 

Churchill Avenue/Byron Avenue 

• Signalized intersection 

• Northbound/Southbound: one left turn lane and 
one shared through/right turn lane 

• Eastbound/Westbound: one approach lane 

• Ladder striped crosswalks are provided on all 
four legs 

• A bike lane is provided on the west leg 
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Richmond Road/Churchill Avenue 

• Signalized intersection 

• Northbound/Southbound: one approach lane 

• Eastbound/Westbound: one left turn lane and 
one shared through/right turn lane 

• Ladder striped crosswalks are provided on all 
four legs 

 

 
  

Byron Avenue/Highcroft Avenue/Byron Place 

• Unsignalized intersection, stop control on 
Highcroft Avenue 

• One approach lane on all legs 

• Northbound right turn movement is channelized 

• A concrete island and curb extension restrict the 
southbound through movement along Highcroft 
Avenue south of Byron Place 

 
 
3.2.3 Driveways 
 
In accordance with the City’s 2017 TIA guidelines, a review of adjacent driveways along the boundary 
roads are provided as follows: 
 
Highcroft Avenue, East Side: 

• Residential driveways to 462 Byron 
Avenue, and 441 and 445 Highcroft 
Avenue 

 Churchill Avenue, East Side: 

• Driveways to commercial developments at 
439 and 445 Churchill Avenue  

   
Highcroft Avenue, West Side: 

• Residential driveways to 440 and 444 
Highcroft Avenue 

 Churchill Avenue, West Side: 

• Driveway to Westboro Masonic Hall 

• Driveway to Churchill Alternative School 
 
The subject lands (435 Churchill Avenue) share a driveway with the development to the south (439 
Churchill Avenue). There is no easement registered between the properties. The property at 439 
Churchill Avenue also shares a driveway with 445 Churchill Avenue. Access to 439 Churchill Avenue 
can be maintained adjacent to the proposed building.  
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3.2.4 Pedestrian and Bicycle Facilities 
 
Sidewalks are provided on both sides of Churchill Avenue, Richmond Road and Byron Avenue 
between Churchill Avenue and Eden Avenue. Byron Avenue, east of Eden Avenue and west of 
Churchill Avenue has a sidewalk on the south side of the roadway.  
 
Churchill Avenue and Richmond Road are classified as spine cycling routes, and Byron Avenue is 
classified as a local cycling route in the City’s Ultimate Cycling Network. A bike lane is provided on 
the south side of Byron Avenue west of Churchill Avenue. Cycle tracks are provided along Churchill 
Avenue south of Byron Avenue.  
 
3.2.5 Transit 
 
The locations of all OC Transpo bus stops within a 400m walking distance, or approximately a 5 
minute walk, of the subject site are described as follows: 
 

• #7538 and #7539 are located along Churchill Avenue south of Byron Avenue; 

• #4987 and #5616 are located along Churchill Avenue north of Richmond Road; 

• #4864 and #4865 are located along Richmond Road between Eden Avenue and Edgewood 
Avenue; and 

• #4876 is located along Richmond Avenue west of Churchill Avenue. 
 
The location of the bus stops is shown in Figure 2.  
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Figure 2: OC Transpo Bus Stop Locations 

 
 
The aforementioned bus stops serve OC Transpo Route 11, Route 50 and Route 151. Descriptions 
of the foregoing transit routes are provided in the following table. Route maps are included in 
Appendix C. 
 
  

SITE

#7538

#7539

#4987

#5616

#4876

#4864

#4865



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page 7 

 
 

Table 1: OC Transpo Route Information 

Route Description 
Schedule 

Days Service Headways 

11 
Travels between Lincoln Fields 
Transit Station and Parliament 

Transit Station 

7 Days/ 
Week 

All Day 
Weekday/Saturday 

Morning/Afternoon: 15 min 
Night: 30 min 

50 
Travels between Lincoln Fields 
Transit Station and Tunney’s 

Pasture Transit Station 

Monday to 
Saturday 

All Day  

Weekday 
AM/PM Peak: 15 min 
Mid-Day/Night: 30 min 

Saturday 
Morning/Afternoon: 30 min 

Night: 60 min 

151 
Travels between Carlingwood 

Shopping Centre and Tunney’s 
Pasture Transit Station 

Monday to 
Friday 

Selected 
Time 

Periods 

Once in the morning and 
evening, twice in the 

afternoon 

 
3.2.6 Existing Area Traffic Management Measures 
 
A concrete island and curb extension restrict the southbound through movement along Highcroft 
Avenue south of Byron Place. There are currently no other area traffic management measures in 
place along any of the study area roadways. 
 
3.2.7 Existing Traffic Volumes 
 
Weekday traffic counts were completed by the City of Ottawa and Novatech at the study area 
intersections on the following dates: 
 

• Churchill Avenue/Richmond Road    November 22nd, 2017 (City) 

• Churchill Avenue/Byron Avenue   August 25th, 2016 (City) 

• Byron Avenue/Highcroft Avenue/Byron Place October 3rd, 2018 (Novatech) 
 
Due to seasonal variation, the traffic volumes between the Churchill Avenue/Byron Avenue and 
Byron Avenue/Highcroft Avnue/Byron Place have been balanced to within 10%. The existing traffic 
volumes at these intersections during the weekday AM and PM peak hours are shown in Figure 3. 
Peak hour summary sheets of the aforementioned traffic count are included in Appendix D.  
 
  



Transportation Impact Assessment                                                Byron Place Apartments 

 

 Novatech                           Page 8 

 
 

Figure 3: Existing Traffic Volumes 

 
 
It is noteworthy that a total of nine illegal southbound through movements were recorded along 
Highcroft Avenue over the eight-hour period. As shown in Figure 3, two illegal southbound 
movements were recorded during the AM peak hour and one was recorded during the weekday PM 
peak hour.  

 
3.2.8 Collision Records 
 
Historical collision data from the last five years was obtained from the City’s Public Works and 
Service Department for the study area intersections. Copies of the collision summary reports are 
included in Appendix E. The following table summarizes the reported collisions at each intersection 
within the last five years.  
 
  

LEGEND
xx AM Peak Hour veh/h

(yy) PM Peak Hour veh/h
Signalized Intersection
Unsignalized intersection
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Table 2: Historical Collision Records 

Intersection 

Number of Collision 

Single 
Vehicle 

Rear-End Angle 
Turning 

Movement 
Sideswipe Total 

Churchill Avenue/ 
Richmond Road 

8 10 7 2 6 33 

Churchill Avenue/ 
Byron Avenue 

1 3 2 2 0 8 

Byron Avenue/ 
Highcroft Avenue 

1 0 0 0 0 1 

 
Churchill Avenue/Richmond Road 
A total of 33 collisions were reported at the Churchill Avenue/Richmond Road intersection over the 
last five years. Personal injuries were incurred from six of the 33 collisions.  
 
Ten of the total collisions were rear-end impacts, of which five involved eastbound vehicles, three 
involved southbound vehicles and two involved westbound vehicles. Forty percent of the rear-end 
impacts occurred under wet or icy surface conditions, suggesting environmental factors played a role 
in the rear-end collision history at this intersection.  
 
Seven of the total collisions were angle impacts, of which five involved a southbound and an 
eastbound vehicle, one involved a northbound and an eastbound vehicle and one involved a 
northbound and a westbound vehicle. The setback of the existing building in the northwest quadrant 
of the Churchill Avenue/Richmond Road intersection (337 Richmond Road) from the right-of-way 
(ROW) is minimal. This building limits the sight distance between the southbound and eastbound 
approaches, and is anticipated to be a contributing factor for the number of angle impacts between 
these approaches.   
 
Eight of the total collisions were single vehicle impacts, four of which involved a turning vehicle and 
a pedestrian and four involved an unattended vehicle. Ladder striped crosswalks are currently 
provided on all legs of this intersection to enhance visibility of the crosswalk and increase drivers’ 
awareness of potential conflicts. Three of the impacts involving an unattended vehicle occurred on 
the north and south approaches (the fourth was unknown). 
 
Churchill Avenue/Byron Avenue 
A total of eight collisions were reported at the Churchill Avenue/Byron Avenue intersection over the 
last five years. Personal injuries were not incurred from any of the reported collisions at this 
intersection. There was no pattern associated with the collision history at this intersection.   
 
Byron Avenue/Highcroft Avenue 
The only collision reported at the Byron Avenue/Highcroft Avenue intersection over the last five years 
was a single vehicle impact with a building/wall on the northbound approach.  
 
3.3 Planned Conditions 
 
The 2031 Rapid Transit and Transit Priority Network in the City of Ottawa’s 2013 Transportation 
Master Plan (TMP) identifies the implementation of transit signal priority measures and queue jump 
lanes at select intersections along Richmond Road, Wellington Street West and Somerset Street 
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between Woodroffe Avenue and Bank Street. The City’s 2013 TMP does not identify any roadway 
projects within the study area.  
 
A Transportation Brief was submitted to the City of Ottawa dated May 2016, and updated in March 
and July 2017 in support of a Site Plan Control application for a 187 unit apartment building at 190 
Richmond Road.  
 
3.4 Study Area and Time Periods 
 
This report will review the design elements along Churchill Avenue and Byron Avenue boundary 
streets. The proposed study area for this report includes all accesses to the proposed development 
and the following intersections: 
 

• Churchill Avenue/Richmond Road 

• Churchill Avenue/Byron Avenue 

• Byron Avenue/Highcroft Avenue 
 
The selected time periods for the analysis are the weekday AM and PM peak hours, which represent 
the ‘worst case’ combination of site generated traffic and adjacent street traffic. Analysis will be 
completed for the 2020 build-out year and the 2025 horizon year. 
 
3.5 Exemptions Review 
 
This module reviews possible exemptions from the final TIA, as outlined in the TIA Guidelines. The 
applicable exemptions for the subject lands are shown in Table 3. 
 
Table 3: TIA Exemptions 

Module Element Exemption Criteria 
Exemption 

Applies 

Design Review Component 

4.1  
Development 
Design 

4.1.2  
Circulation and 
Access 

• Only required for site plans No 

4.1.3  
New Street 
Networks 

• Only required for plans of subdivision Yes 

4.2  
Parking 

4.2.1  
Parking Supply 

• Only required for site plans No 

4.2.2  
Spillover 
Parking 

• Only required for site plans where parking 
supply is 15% below unconstrained demand 

Yes 

Network Impact Component 

4.5  
Transportation 
Demand 
Management 

All elements 

• Not required for non-residential site plans 
expected to have fewer than 60 employees 
and/or students on location at any given time 

No 

4.6  
Neighbourhood 
Traffic 
Management 

4.6.1  
Adjacent 
Neighbourhoods 

• Only required when the development relies 
on local or collector streets for access and 
total volumes exceed ATM capacity 
thresholds 

Yes 
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Module Element Exemption Criteria 
Exemption 

Applies 

4.8 
Network 
Concept 

All elements 

• Only required when proposed development 
generates more than 200 person-trips during 
the peak hour in excess of the equivalent 
volume permitted by the established zoning 

Yes 

 
Churchill Avenue is classified as a major collector roadway south of Richmond Road, and Byron 
Avenue is classified as a collector roadway. Based on the existing traffic volumes at the Churchill 
Avenue/Byron Avenue intersection, as presented in Figure 3, the following traffic volumes are 
currently using these roadways: 
 

• Churchill Avenue south of Byron Avenue: 
o AM Peak: approximately 775 vehicles two-way (400 northbound, 375 southbound) 
o PM Peak: approximately 900 vehicles two-way (425 northbound, 475 southbound) 

• Byron Avenue east of Churchill Avenue: 
o AM Peak: approximately 450 vehicles two-way (255 eastbound, 195 westbound) 
o PM Peak: approximately 705 vehicles two-way (245 eastbound, 460 westbound) 

 
The lane capacity along Churchill Avenue and Byron Avenue are estimated at 600 vehicles per hour 
per lane (vphpl) based on the City’s Long Range Transportation Model. Based on the foregoing the 
peak directional traffic along Churchill Avenue is operating with a volume to capacity ratio of 0.67 
and 0.79 during the weekday AM and PM peak hours respectively. The peak directional traffic along 
Byron Avenue is operating with a volume to capacity ratio of 0.43 and 0.77 during the weekday AM 
and PM peak hours respectively. Total traffic, including the additional traffic generated by the 
proposed development, as presented in Figure 4 below, is not anticipated to increase above the 
peak directional capacity of 600vphpl. As such, the Neighbourhood Traffic Management module is 
exempt from the required analysis in the TIA.  
 
4.0 FORECASTING 
 
4.1  Development-Generated Traffic 
 
4.1.1 Trip Generation 
 
Trips generated by the proposed residential development were estimated using the TRANS Trip 
Generation Manual prepared in 2009. Trips generated by the residential development were 
calculated using the recommended trip generation rates for mid-rise apartments (3-10 floors) in the 
urban area (inside the greenbelt), as presented in Table 3.18 of the TRANS report. The directional 
splits are based on the blended splits presented in Table 3.17 of the report.  
 
Trips generated by the proposed retail development have been developed based on the Shopping 
Centre (Land Use 820) in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 
10th Edition.  
 
The following table presents the trip generation for the proposed development.  
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Table 4: TRANS/ITE Trip Generation  

Land Use 
Units
/ GFA 

AM Peak  PM Peak 
IN OUT TOT IN OUT TOT 

Mid-rise Apartment  
(3-10 Floors) 76 5 14 19 14 9 23 

Shopping Centre 
3,450 

s.f. 
2 1 3 7 6 13 

 
The residential trip generation was converted to person trips using the Apartment modal shares 
presented in Table 3.13 of the TRANS report. Trips generated by the Shopping Centre land use were 
converted to person trips using a 1.28 ITE trip to person trip adjustment factor. The person trips 
generated by the proposed development are summarized in the following table.  
 
Table 5: Person Trip Generation 

Land Use 
AM Peak PM Peak 

IN OUT TOT IN OUT TOT 

Mid-rise Apartment  
(3-10 Floors) 12 39 51 36 22 58 

Shopping Centre 2 2 4 8 9 17 

 
The modal shares for the proposed development are anticipated to be consistent with the modal 
shares outlined in the 2011 TRANS O-D Survey Report, specific to the Ottawa West Area. The modal 
shares applied to the residential development have been derived based on all observed trips within 
the Ottawa West Area, as well as trips departing during the AM peak and arriving during the PM 
peak. The modal shares applied to the commercial development have been derived based on all 
observed trips within the Ottawa West Area during the weekday AM and PM peak hours. A full 
breakdown of the projected person trips by modal share are shown in the below table.  
 
Table 6: Person Trips by Modal Share 

Travel Mode 
Modal 
Share 

AM Peak PM Peak 
IN OUT TOT IN OUT TOT 

Residential Person Trips 12 39 51 36 22 58 

Auto Driver 45% 6 17 23 16 10 26 

Auto Passenger 15% 2 6 8 5 3 8 

Transit 20% 2 8 10 7 5 12 

Non-Auto 20% 2 8 10 8 4 12 

Commercial Person Trips 2 2 4 8 9 17 

Auto Driver 35% 1 1 2 3 3 6 

Auto Passenger 15% 0 0 0 1 2 3 

Transit 5% 0 0 0 0 0 0 

Non-Auto 45% 1 1 2 4 4 8 

Auto Driver (Total) 7 18 25 19 13 32 

Auto Passenger (Total) 2 6 8 6 5 11 

Transit (Total) 2 8 10 7 5 12 

Non-Auto (Total) 3 9 12 12 8 20 
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4.1.2 Trip Distribution 
 

The assumed distribution of trips generated by the proposed development has been derived from 
existing traffic patterns on the roadways within the study area. As the proposed development is 
predominantly residential, the majority of peak hour trips are anticipated to be to/from work. It is 
appropriate for the assumed trip distribution to be based on the distribution of existing traffic volumes 
exiting the study area during the AM peak hour and arriving to the study area during the PM peak 
hour. The projected distribution of trips is summarized as follows: 
 

• 35% to/from the east via either Byron Avenue or Richmond Road 

• 30% to/from the west via either Byron Avenue or Richmond Road 

• 20% to/from the north via Churchill Avenue 

• 15% to/from the south via Churchill Avenue 
 
Site generated traffic volumes are shown in Figure 4. 
 
Figure 4: Site Generated Traffic 

 

LEGEND
xx AM Peak Hour veh/h

(yy) PM Peak Hour veh/h
Signalized Intersection
Unsignalized intersection
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4.2 Background Traffic 
 
4.2.1 General Background Growth Rate 
 
A review of historic traffic counts, as well as snapshots from the City’s Long Range Transportation 
Model were reviewed to determine an appropriate background growth rate along the study area 
roadways.  
 
Based on the historic traffic counts (2012 and 2016 at Churchill Avenue/Byron Avenue, 2015 and 
2017 at Churchill Avenue/Richmond Road), traffic volumes have generally decreased along the 
study area roadways. This is consistent with the 2031 and 2011 snapshots from the City’s long range 
transportation model, which suggests no growth along the area roadways. 
 
Based on the foregoing, no growth rate has been applied to the existing traffic volumes within the 
study area.  
 
4.2.2 Other Area Development Traffic 
 
As identified above, a Transportation Brief was submitted to the City of Ottawa dated May 2016, and 
updated in March and July 2017 in support of a Site Plan Control application for a 187 unit apartment 
building at 190 Richmond Road. Traffic generated by this development has been added to the 
through traffic volumes along Richmond Road in the future background traffic projections. Relevant 
excerpts from the 190 Richmond Road report are included in Appendix F. 
 
As no annual growth rate has been applied to the existing traffic volumes, the 2020 and 2025 
background traffic volumes are anticipated to be the same. The background traffic volumes along 
the study area roadways are shown in Figure 5. Total traffic volumes for the 2020 and 2025 build-
out years are shown in Figure 6. 
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Figure 5: 2020 and 2025 Background Traffic 
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Figure 6: 2020 and 2025 Total Traffic 
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5.0 ANALYSIS 
 
5.1 Development Design 
 
Byron Place will be partially closed to provide a public park area in the southeast corner of the 
Churchill Avenue/Byron Avenue intersection. The portion of Byron Place that remains open will 
function as the fire route for the proposed development. The width of Byron Place will be reduced to 
6.0m in order to provide a wider landscape buffer between the proposed building and sidewalk. The 
turnaround hammerhead within Byron Place will also facilitate short-term parking for drop-offs/pick-
ups.  
 
A Road Modification Approval (RMA) application is required to alter the existing curbs along Highcroft 
Avenue and Byron Place. A functional design of the proposed Highcroft Avenue and Byron Place 
roadway modifications is provided in Appendix G. A RMA application will be submitted to the City 
of Ottawa under a separate cover.  
 
On-site pedestrian facilities will be provided between the retail entrances and the sidewalks along 
Churchill Avenue. A sidewalk will be provided along the northern frontage of the site along Byron 
Place, providing pedestrian connectivity between the residential entrances and the existing sidewalk 
along Churchill Avenue.  
 
Bicycle parking for the proposed development will be in accordance with the minimum requirements 
of the City’s Zoning By-law (ZBL), as described in Section 5.2. Bicycle parking will be provided 
underground.  
 
A garbage room will be provided within the building. Garbage bins will be wheeled down the pathway 
south of the building, and will be picked up curbside along Churchill Avenue. 
 
A review of the Transportation Demand Management (TDM) – Supportive Development Design and 
Infrastructure Checklist has been conducted. A copy of the TDM checklist is included in Appendix 
H. All required TDM-supportive design and infrastructure measures in the TDM checklist are met. 
 
5.2 Parking 
 
The subject site is located in Area B on Schedule 1 and Area X on Schedule 1A of the City’s Zoning 
By-law (ZBL). Minimum vehicular and bicycle parking rates for the proposed development are 
identified in the ZBL and are summarized in the following table.  
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Table 7: Parking Requirement 

Land Use Rate Units/GFA Required Provided 

Vehicle Parking 

Apartment 

Tenant 
0.5 per dwelling unit in 

excess of 12 units 

76 Units 

32 57 

Visitor 
0.1 per dwelling unit in 

excess of 12 units 
6 7 

Commercial Unit One None for commercial units 
with 200m2 GFA or less 

158m2 0 0 

Commercial Unit Two 197m2 0 0 

Total 38 65 

Bicycle Parking 

Apartment 0.5 per Dwelling Unit 76 Units 38 46 

Commercial Unit One 
1 per 250m2 of GFA 

161m2 0 0 

Commercial Unit Two 160m2 0 0 

Total 38 46 

 
Based on the foregoing table, the proposed vehicular and bicycle parking meets the minimum 
requirement of the ZBL.  
 
5.3 Boundary Streets 
 
This section provides a review of the boundary streets using complete streets principles. The Multi-
Modal Level of Service (MMLOS) guidelines produced by IBI Group in 2015 were used to evaluate 
the Level of Service (LOS) of the boundary roadways for each mode of transportation. Schedule B 
of the City of Ottawa’s Official Plan indicates Churchill Avenue and Byron Avenue are within the 
General Urban Area. The boundary streets are also located within 600m of the Dominion Transit 
Station and within 300m of the Churchill Alternative School. Photos of the boundary Streets (provided 
by Google Streetview) are provided below.  
 

Figure 7: Churchill Avenue 
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Figure 8: Byron Avenue 

 
 
Target Pedestrian LOS (PLOS), Bicycle LOS (BLOS), Transit LOS (TLOS), Truck LOS (TkLOS) and 
Auto LOS for the study area roadways are based on the targets within 300m of a school, as identified 
in Exhibit 22 of the MMLOS guidelines. The following table summarizes the findings of the MMLOS 
segment analysis. Detailed segment MMLOS calculations are included in Appendix I. 
 
Table 8: Segment MMLOS Summary 

Segment PLOS BLOS TLOS TkLOS Auto LOS 

Churchill Avenue C A F B C 

Target A B - D E 

Byron Avenue E F D B B 

Target A B - - E 

 
Churchill Avenue currently meets the target BLOS B, TkLOS D and Auto LOS E, however it does 
not meet the target PLOS A. Byron Avenue meets the target Auto LOS E, however it does not meet 
the target PLOS A and BLOS B.  
 
Based on an operating speed of 60km/hr and average daily curb lane traffic greater than 3000 
vehicles per day, the target PLOS A is unachievable. To achieve the target PLOS A along both 
Churchill Avenue and Byron Avenue, either a reduction in the daily curb traffic to less than 3000 
vehicles per day or a reduction in the operational speed to 30km/hr is required.  
 
A review of the Ontario Traffic Manual (OTM) Book 18 Desirable Cycling Facility Pre-Selection 
Nomograph suggests either bike lanes or a separated facility are appropriate along Byron Avenue 
based on the AADT and operating speed. A copy of the OTM Desirable Cycling Facility Pre-Selection 
Nomograph is included in Appendix I. The City of Ottawa’s Ultimate Cycling Network identifies a 
future separated major pathway on the north side of Byron Avenue. The separated pathway will 
result in a BLOS A, achieving the target within 300m of a school.  
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5.4 Access Intersections Design 
 
As described Section 2.0, a preliminary review of various access options was conducted, including 
access to Churchill Avenue, Byron Avenue, Byron Place and Highcroft Avenue. Access to Highcroft 
Avenue is recommended based on the following factors. 
 

• Access along Byron Avenue and Churchill Avenue requires a minimum corner clearance of 
55m from the Churchill Avenue/Byron Avenue intersection, and is unachievable. 

• OC Transpo bus stop and school bus loading zone are located along the west side of 
Churchill Avenue and create additional conflict opposite the site. 

• The northbound left turn lane and taper at the Churchill Avenue/Byron Avenue extend past 
the site. 

• The raised northbound cycle track transitions to on-road shared travel lane across the 
Churchill Avenue frontage. 

• Westbound and northbound queues at the Churchill Avenue/Byron Avenue intersection 
periodically extend to Highcroft Avenue and Ravenhill Avenue during weekday peak hours. 

• The non-standard intersection configuration/traffic calming feature at Byron Place/Highcroft 
Avenue/Byron Avenue currently operates with low-volume on Byron Place. 

• The City of Ottawa’s Private Approach By-law requires the access to be located on the lower 
class of roadway where possible. 

 
Site access to Highcroft Avenue will provide access to the full movement intersection at Byron 
Avenue. The existing curb extension restricting the southbound through movement along Highcroft 
Avenue south of Byron Place will be removed and a new island will be provided to south of the 
proposed access to the parking garage for the proposed development.  
 
The proposed island will be 3m in width and 8.7m in length. The island will be offset 1.5m from the 
existing curb-line to permit southbound cyclists along Highbury Park Drive. The width and length of 
the proposed island will eliminate any opportunity for vehicles leaving the site to turn right to travel 
southbound on Highcroft Avenue, as well as restrict westbound vehicles along Byron Avenue to cut 
through the residential community to avoid the traffic light at Churchill Avenue/Byron Avenue. The 
proposed island width (4.5m included curb offset) is an improvement on the existing curb extension 
which narrows the roadway by approximately 2.4m.  
 
A RMA application is required to alter the existing curbs along Highcroft Avenue and Byron Place. A 
functional design of the proposed Highcroft Avenue and Byron Place roadway modifications is 
provided in Appendix G. A RMA application will be submitted to the City of Ottawa under a separate 
cover.  
 
The proposed access will be 6.2m in width and will be located approximately 6.7m from the southern 
property line, and approximately 19m from the Byron Place right-of-way limit. The City’s ZBL 
identifies a minimum width of 6.0m for a driveway leading to a parking garage containing more than 
20 parking spaces. The City’s Private Approach By-law requires the access to be 3.0m from any 
adjacent property line. The Private Approach By-law also identifies where a property abuts or is 
within 46m of an arterial or major collector roadway, in the case of an apartment building containing 
20 to 99 parking spaces, a minimum distance of 18m is required between the proposed access and 
the nearest intersecting street line. The proposed driveway width and location adheres to the 
requirements of the City’s ZBL and Private Approach By-law. 
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A review of the intersection operations at the proposed access was conducted for the 2020 and 2025 
total traffic conditions was conducted. Based on the analysis, the proposed access will operate with 
a LOS A under the 2020 and 2025 total traffic conditions. Detailed summary sheets of the Synchro 
analysis are provided in Appendix J. 
 
5.5 Transportation Demand Management 
 
A review of the Transportation Demand Management (TDM) Measures checklist was conducted and 
can be found in Appendix H. To encourage travel by sustainable modes, the proponent agrees to 
implement the following TDM measures from the checklist: 
 

• Display local area maps with walking/cycling access routes and key destinations at major 
entrances;  

• Display relevant transit schedules and route maps at entrances; 

• unbundle parking cost from monthly rent; and 

• provide multimodal travel option information package to new residents.  
 
5.6 Transit 
 
Relevant boarding/alighting information and bus occupancy information from the winter 2018 service 
period for OC Transpo bus stops #4876, #4987, #5616, #7538 and #7539 were received from OC 
Transpo. OC Transpo has also advised that both Route 11 and Route 50 operate with 40-foot buses 
during the weekday AM and PM peak periods. Information received from OC Transpo is included in 
Appendix C. The following table summarizes the transit information received from OC Transpo.  
 
Table 9: Existing OC Transpo Utilization 

OC 
Transpo 

Stop 

OC 
Transpo 

Route 

AM Period PM Period 

Total 
Boarding 

Total 
Alighting 

Average 
Load 

Total 
Boarding 

Total 
Alighting 

Average 
Load 

#4876 11 1 15 8 13 19 17 

#4987 
11 5 19 17 18 7 14 

50 1 4 15 3 1 10 

#5616 50 0 0 9 5 3 12 

#7538 50 6 5 15 1 1 10 

#7539 50 0 2 9 2 5 11 

 
Based on the trip generation presented in Section 4.1, the proposed development is anticipated to 
generate 10 transit trips (2 in, 8 out) during the AM peak hour and 11 transit trips (7 in, 4 out) during 
the PM peak hour. Based on the transit utilization data received from OC Transpo, the existing bus 
stops/routes in the vicinity of the subject site have capacity to accommodate the transit trips 
generated by the proposed development.  
 
5.7 Intersection Design 
 
5.7.1 Existing Intersection MMLOS Analysis 
 
This section provides a review of the signalized study area intersections using complete streets 
principles. The MMLOS guidelines produced by IBI Group in October 2015 were used to evaluate 
the LOS of the signalized study area intersections for each mode of transportation. Schedule B of 
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the City of Ottawa’s Official Plan indicates the study area intersections are located in the General 

Urban Area. The study area intersections are also located within 600m of the Dominion 
Transit Station and within 300m of the Churchill Alternative School. Aerial photos of the study 
area intersections are provided in Section 3.2.2. 
 
Target PLOS, BLOS, TLOS, TkLOS and Auto LOS for the study area intersections are based on the 
targets within 300m of a school, as identified in Exhibit 22 of the MMLOS guidelines. The following 
table summarizes the findings of the MMLOS intersection analysis.  
 
A site visit was conducted to review the intersection operations. Although the north and south 
approaches to the Churchill Avenue/Richmond Road intersection are painted as one approach lane, 
the wide lane widths permit drivers to travel around a queued vehicle. For the purposes of the 
intersection capacity analysis, the north and south approaches to this intersection have been 
modeled as a through/left turn lane and a right turn lane.  
 
Detailed intersection MMLOS calculations are included in Appendix K. 
 
Table 10: Intersection MMLOS Summary 

Intersection PLOS BLOS TLOS TkLOS Auto LOS 

Churchill Avenue/ 
Byron Avenue 

D F C F E 

Target A B - D E 

Churchill Avenue/ 
Richmond Road 

D F F E E 

Target A B - D E 

 
The Churchill Avenue/Byron Avenue and Churchill Avenue/Richmond Road intersections do not 
meet the target PLOS A, BLOS B, TkLOS D, however they do meet the target Auto LOS E.  
 
A reduction in the pedestrian crossing distance would have the greatest improvement to the PLOS 
at these intersections. To achieve the target BLOS, consideration could be given by the City to 
reducing the operational speed to 50km/hr and providing a two-stage left turn bike box on all legs of 
these intersections. To achieve the target TkLOS, an effective turn radius greater than 15m is 
required on all four corners of these intersections. Increasing the turn radius at these intersections 
could be considered by the City, however it should be noted that the increased radius will have a 
negative impact on the PLOS.  
 
5.7.2 2020 and 2025 Background Intersection Operations 
  
Intersection capacity analysis has been completed for the 2020 and 2025 background traffic 
conditions. The intersection parameters used in the analysis are consistent with the TIA guidelines 
(saturation flow rate: 1800 vphpl, PHF: 1.0).  
 
The results of the intersection capacity analysis are summarized in the following table. Detailed 
summary sheets are provided in Appendix J. 
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Table 11: 2020 and 2025 Background Intersection Operations 

Intersection 

AM Peak PM Peak 

Max V/C 
or Delay 

LOS Mvmt 
Max V/C 
or Delay 

LOS Mvmt 

Churchill Avenue/  
Byron Avenue 

0.73 C WBT 0.88 D WBT 

Churchill Avenue/ 
Richmond Road 

0.86 D EBL 0.83 D WBT/R 

Byron Avenue/  
Highcroft Avenue 

10 sec B NB 10 sec B NB 

 
Based on the foregoing, critical movements at all study area intersections are anticipated to operate 
with a LOS D or better under background traffic conditions. Based on the previous table, the 
background traffic conditions appear to improve when compared to the existing traffic conditions. 
This can be attributed to differences in the Peak Hour Factor (set to 0.90 in existing conditions and 
1.0 in future conditions, as per the 2017 TIA Guidelines).  
 
5.7.3 2020 and 2025 Total Intersection Operations 
  
Intersection capacity analysis has been completed for the 2020 and 2025 total traffic conditions. The 
intersection parameters used in the analysis are consistent with the TIA guidelines (saturation flow 
rate: 1800 vphpl, PHF: 1.0).  
 
The results of the intersection capacity analysis are summarized in the following table. Detailed 
summary sheets are provided in Appendix J.  
 
Table 12: 2020 and 2025 Total Intersection Operations 

Intersection 

AM Peak PM Peak 

Max V/C 
or Delay 

LOS Mvmt 
Max V/C 
or Delay 

LOS Mvmt 

Churchill Avenue/  
Byron Avenue 

0.76 C WBT 0.89 D WBT 

Churchill Avenue/ 
Richmond Road 

0.86 D EBL 0.83 D WBT/R 

Byron Avenue/  
Highcroft Avenue 

11 sec B NB 13 sec B NB 

 
Based on the foregoing, the addition of site generated traffic volumes are not anticipated to have a 
significant impact to the intersection operations within the study area.  
 
For the purposes of this analysis, it has been assumed that all trips from the south will travel north 
on Churchill Avenue to Byron Avenue, and turn right from Byron Avenue onto Highcroft Avenue. 
However it is acknowledged that some of these drivers may choose to turn right from Churchill 
Avenue onto Kenwood Avenue, and travel northbound on Highcroft Avenue to access the site.  
 
Based on anticipated trip distribution, one vehicle during the AM peak hour and three vehicles during 
the PM peak hour are anticipated to arrive from the south. If these trips were to use Kenwood 
Avenue/Highcroft Avenue to access the site during the PM peak hour, this would result in one new 
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vehicle approximately every 20 minutes. This increase in traffic is not anticipated to be noticeable 
and will not have a significant impact on the existing operations along Highcroft Avenue.  
 
6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the foregoing, the conclusions and recommendations of this TIA can be summarized as 
follows: 
 
Development Design and Parking 

• Byron Place will be partially closed to provide a public park area in the southeast corner of 
the Churchill Avenue/Byron Avenue intersection. The portion of Byron Place that remains 
open will function as the fire route for the proposed development. The width of Byron Place 
will be reduced to 6.0m in order to provide a wider landscape buffer between the proposed 
building and sidewalk. The turnaround hammerhead within Byron Place will also facilitate 
short-term parking for drop-offs/pick-ups.  

• On-site pedestrian facilities will be provided between the retail entrances and the sidewalks 
along Churchill Avenue. A sidewalk will be provided along the northern frontage of the site 
along Byron Place, providing pedestrian connectivity between the residential entrances and 
the existing sidewalk along Churchill Avenue.  

• A garbage room will be provided within the building. Garbage bins will be wheeled down the 
pathway south of the building, and will be picked up curbside along Churchill Avenue. 

• All required TDM-supportive design and infrastructure measures in the TDM checklist are 
met. 

• The proposed vehicular and bicycle parking meets the minimum requirement of the ZBL.  
 
Boundary Streets 

• Churchill Avenue currently meets the target BLOS B, TkLOS D and Auto LOS E, however it 
does not meet the target PLOS A. Byron Avenue meets the target Auto LOS E, however it 
does not meet the target PLOS A and BLOS B.  

• To achieve the target PLOS A along both Churchill Avenue and Byron Avenue, either a 
reduction in the daily curb traffic to less than 3000 vehicles per day or a reduction in the 
operational speed to 30km/hr is required.  

• The City of Ottawa’s Ultimate Cycling Network identifies a future separated major pathway 
on the north side of Byron Avenue. The separated pathway will result in a BLOS A, achieving 
the target within 300m of a school.  

 
Access Design 

• Site access to Highcroft Avenue will provide access to the full movement intersection at Byron 
Avenue. The existing curb extension restricting the southbound through movement along 
Highcroft Avenue south of Byron Place will be removed and a new island will be provided to 
south of the proposed access to the parking garage for the proposed development.  

• The width and length of the proposed island will eliminate any opportunity for vehicles leaving 
the site to turn right to travel southbound on Highcroft Avenue, as well as restrict westbound 
vehicles along Byron Avenue to cut through the residential community to avoid the traffic light 
at Churchill Avenue/Byron Avenue. The proposed island width (4.5m included curb offset) is 
an improvement on the existing curb extension which narrows the roadway by approximately 
2.4m.  

• The proposed driveway width and location adheres to the requirements of the City’s ZBL and 
Private Approach By-law 
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Proposed Site Plan 
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City Area Calculations

Level City GFA City GLA
Amenity

Area

Communal
Amenity

Area

LEVEL 1 435.00 m² 0.00 m² 0.00 m² 0.00 m²
LEVEL 1 0.00 m² 320.92 m² 0.00 m² 0.00 m²
LEVEL 1 0.00 m² 0.00 m² 49.13 m² 0.00 m²
LEVEL 1 0.00 m² 0.00 m² 0.00 m² 52.39 m²
LEVEL 2 1133.74 m² 0.00 m² 0.00 m² 0.00 m²
LEVEL 2 0.00 m² 0.00 m² 51.77 m² 0.00 m²
Level 3 1133.45 m² 0.00 m² 0.00 m² 0.00 m²
Level 3 0.00 m² 0.00 m² 51.74 m² 0.00 m²
LEVEL 4 1140.52 m² 0.00 m² 0.00 m² 0.00 m²
LEVEL 4 0.00 m² 0.00 m² 49.17 m² 0.00 m²
LEVEL 5 1029.69 m² 0.00 m² 0.00 m² 0.00 m²
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LEVEL 6 918.89 m² 0.00 m² 0.00 m² 0.00 m²
LEVEL 6 0.00 m² 0.00 m² 132.92 m² 0.00 m²
ROOF 0.00 m² 0.00 m² 0.00 m² 441.04 m²
Grand total: 59 5791.29 m² 320.92 m² 435.71 m² 493.43 m²
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 Transportation Impact Assessment Screening Form 

City of Ottawa 2017 TIA Guidelines Screening Form 

1. Description of Proposed Development 

Municipal Address 433 and 435 Churchill Avenue North,                             

468 and 472 Byron Place 

Description of Location The 0.19 ha parcel is four existing properties bound by Churchill 
Avenue North to west, Highcroft Avenue to the east and Byron 
Place to the north 

Land Use Classification General Mixed Use 

Development Size (units) 84 residential units 

Development Size (m2) 325m2 retail 

Number of Accesses and 
Locations 

One proposed access on Highcroft Avenue  

Phase of Development  N/A 

Buildout Year 2019 

If available, please attach a sketch of the development or site plan to this form. 

2. Trip Generation Trigger  

Considering the Development’s Land Use type and Size (as filled out in the previous section), please 
refer to the Trip Generation Trigger checks below.  

Land Use Type Minimum Development Size 

Single-family homes 40 units 

Townhomes or apartments 90 units 

Office 3,500 m2 

Industrial 5,000 m2 

Fast-food restaurant or coffee shop 100 m2 

Destination retail 1,000 m2 

Gas station or convenience market 75 m2 

* If the development has a land use type other than what is presented in the table above, estimates of person-trip generation 
may be made based on average trip generation characteristics represented in the current edition of the Institute of 
Transportation Engineers (ITE) Trip Generation Manual. 
 

If the proposed development size is greater than the sizes identified above, the Trip Generation Trigger is 
satisfied. 



 Transportation Impact Assessment Screening Form 

3. Location Triggers 

  Yes No 

Does the development propose a new driveway to a boundary street that 
is designated as part of the City’s Transit Priority, Rapid Transit or Spine 
Bicycle Networks? 

 X 

Is the development in a Design Priority Area (DPA) or Transit-oriented 
Development (TOD) zone?* 

 X 

*DPA and TOD are identified in the City of Ottawa Official Plan (DPA in Section 2.5.1 and Schedules A and B; TOD in Annex 6).  
See Chapter 4 for a list of City of Ottawa Planning and Engineering documents that support the completion of TIA). 

If any of the above questions were answered with ‘Yes,’ the Location Trigger is satisfied.  

4. Safety Triggers 

  Yes No 

Are posted speed limits on a boundary street are 80 km/hr or greater? 
 X 

Are there any horizontal/vertical curvatures on a boundary street limits 
sight lines at a proposed driveway? 

 X 

Is the proposed driveway within the area of influence of an adjacent 
traffic signal or roundabout (i.e. within 300 m of intersection in rural 
conditions, or within 150 m of intersection in urban/ suburban 
conditions)? 

X  

Is the proposed driveway within auxiliary lanes of an intersection? 
 X 

Does the proposed driveway make use of an existing median break that 
serves an existing site? 

 X 

Is there is a documented history of traffic operations or safety concerns 
on the boundary streets within 500 m of the development? 

 X 

Does the development include a drive-thru facility? 
 X 

If any of the above questions were answered with ‘Yes,’ the Safety Trigger is satisfied.  

5. Summary 

  Yes No 

Does the development satisfy the Trip Generation Trigger? X  

Does the development satisfy the Location Trigger?  X 

Does the development satisfy the Safety Trigger? X  

If none of the triggers are satisfied, the TIA Study is complete. If one or more of the triggers is satisfied, the TIA 
Study must continue into the next stage (Screening and Scoping).  
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Turning Movement Count - Peak Hour Diagram

Transportation Services - Traffic Services
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Turning Movement Count - Peak Hour Diagram

Transportation Services - Traffic Services
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Turning Movement Count - Peak Hour Diagram

Transportation Services - Traffic Services
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File Name : Highcroft_ByronPL
Site Code : 118024__
Start Date : 10/3/2018
Page No : 5

 Highcourt Avenue 

 B
yr

o
n

 P
la

ce
 

 Highcourt Avenue 

Right

0 
0 
0 
0 

Thru

2 
0 
0 
2 

Peds

0 
0 
0 
0 

InOut Total
24 2 26 
0 0 0 
1 0 1 

25 27 2 

Left
0 
0 
0 
0 

Thru
24 
0 
1 

25 

Peds
0 
6 
0 
6 

Out TotalIn

2 24 26 
0 6 6 
0 1 1 
2 33 31 

L
e

ft

0
 

0
 

0
 

0
 

R
ig

h
t0
 

0
 

0
 

0
 

P
e

d
s0

 
0

 
0

 
0

 

T
o

ta
l

O
u

t
In

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

Peak Hour Begins at 08:00 AM
 
Passenger Vehicles
Light Trucks
Heavy Trucks

Peak Hour Data

North



File Name : Highcroft_ByronPL
Site Code : 118024__
Start Date : 10/3/2018
Page No : 9

 Highcourt Avenue 

 B
yr

o
n

 P
la

ce
 

 Highcourt Avenue 

Right

0 
0 
0 
0 

Thru

1 
0 
0 
1 

Peds

0 
0 
0 
0 

InOut Total
8 1 9 
1 0 1 
0 0 0 
9 10 1 

Left
0 
0 
0 
0 

Thru
8 
1 
0 
9 

Peds
0 
2 
0 
2 

Out TotalIn

1 8 9 
0 3 3 
0 0 0 
1 12 11 

L
e

ft

0
 

0
 

0
 

0
 

R
ig

h
t0
 

0
 

0
 

0
 

P
e

d
s0

 
0

 
0

 
0

 

T
o

ta
l

O
u

t
In

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

Peak Hour Begins at 04:00 PM
 
Passenger Vehicles
Light Trucks
Heavy Trucks

Peak Hour Data

North



Main: Side:

TSD:

Date:

Plan Ped Minimum Time

AM Peak Off Peak PM Peak Night Weekend Walk DW A+R

1 2 3 4 5

Cycle 80 75 90 65 75

Offset 43 16 0 29 16

EB Thru 45 43 60 33 43 16 9 3.3+2.8

WB Thru 31 31 45 33 31 16 9 3.3+2.8

NB Thru 35 32 30 32 32 7 9 3.6+2.6

SB Thru 35 32 30 32 32 7 9 3.6+2.6

EB Left 14 12 15 - 12 - - 3.3+2.8

Plan: 1, 2, 3 & 5

* *

Plan: 4

Notes:

Schedule

Weekday Saturday Sunday

Time Plan Time Plan Time Plan

0:15 4 0:15 4 0:15 4

6:30 1 6:30 2 6:30 2

9:30 2 9:00 5 9:00 5

15:00 3 18:30 2 18:00 2

18:30 2 22:30 4 22:30 4

22:30 4

Notes

†: Time for each direction includes amber and all red intervals

‡: Start of first phase should be used as reference point for offset        

Asterisk (*) Indicates actuated phase

(fp): Fully Protected Left Turn

Pedestrian signal

Cost is $56.50 ($50 + HST)

1) For the east-west direction, there is a straight thru green arrow displayed during the 5 second advanced walk 

interval.  After this 5 seconds, the green arrow changes to a green ball.

24-Sep-2018

Phasing Sequence‡

Traffic Signal Timing

Existing Timing Plans†

Traffic Signal Operations Unit

City of Ottawa, Transportation Services Department

Intersection:

Controller:

Author:

Churchill NRichmond

MS-3200

Yassine Bennani

5229

5s ADV Walk

5s ADV Walk

5s ADV Walk

5s ADV Walk
5s ADV Walk



Main: Side:

TSD:

Date:

Plan Ped Minimum Time

AM Peak Off Peak PM Peak Night Weekend AM School PM School Walk DW A+R

1 2 3 4 5 11 12

Cycle 80 75 90 60 75 80 75

Offset 74 45 40 X 45 74 45

NB Thru 42 40 45 32 40 42 40 10 9 3.3+2.1

SB Thru 42 40 45 32 40 42 40 10 9 3.3+2.1

EB Thru 38 35 45 28 35 38 35 10 15 3.3+2.3

WB Thru 38 35 45 28 35 38 35 10 15 3.3+2.3

Plan: 1, 2, 3, 4, 5

*

Plan: 11, 12

Schedule

Weekday Saturday Sunday

Time Plan Time Plan Time Plan

0:15 4 0:15 4 0:15 4

6:30 1 6:30 2 6:30 2

7:45 11 9:00 5 9:00 5

8:15 1 18:30 2 18:00 2

9:30 2 22:30 4 22:30 4

14:15 12

15:00 3

18:30 2

22:30 4

Notes

†: Time for each direction includes amber and all red intervals

‡: Start of first phase should be used as reference point for offset        

Asterisk (*) Indicates actuated phase

(fp): Fully Protected Left Turn

Pedestrian signal

Cost is $56.50 ($50 + HST)

24-Sep-2018

Phasing Sequence‡

Traffic Signal Timing

Existing Timing Plans†

Traffic Signal Operations Unit

City of Ottawa, Transportation Services Department

Intersection:

Controller:

Author:

ByronChurchill

ATC-3

Yassine Bennani

5634
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 Collision Details Report -  Public Version

City Operations - Transportation Services

From: January 1, 2013 To: December 31, 2017

No. PedFirst EventVehicle typeVehicle Manoeuver  Veh. Dir Surface
Cond'n

ClassificationImpact TypeEnvironmentDate/Day/Time

BYRON AVE @ CHURCHILL AVELocation:

Traffic Control: Traffic signal 8Total Collisions:

Other motor
vehicle

Construction
equipment

ReversingNorthLoose sand
or gravel

P.D. onlyOtherClear2014-Jul-25, Fri,15:29

Other motor
vehicle

Pick-up truckStoppedNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryP.D. onlyRear endClear2014-Oct-02, Thu,10:57

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouth

Skidding/slidingPick-up truckTurning rightNorthIceP.D. onlyAngleClear2015-Jan-29, Thu,16:00

Other motor
vehicle

Pick-up truckStoppedWest

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorthWetP.D. onlyRear endRain2015-Jun-09, Tue,10:04

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadEastDryP.D. onlyRear endClear2016-Mar-26, Sat,12:30

Other motor
vehicle

Automobile,
station wagon

StoppedEast

Other motor
vehicle

Automobile,
station wagon

Turning leftEastWetP.D. onlyTurning movementRain2016-Jun-11, Sat,09:49

Page 1 of 6Monday, October 01, 2018



Other motor
vehicle

Automobile,
station wagon

Going aheadWest

Other motor
vehicle

Pick-up truckStoppedSouth

CyclistUnknownTurning rightWestDryP.D. onlyTurning movementClear2017-Sep-12, Tue,14:43

Other motor
vehicle

BicycleGoing aheadWest

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthWetP.D. onlyAngleRain2013-Jun-11, Tue,13:50

Other motor
vehicle

Automobile,
station wagon

Going aheadEast

No. PedFirst EventVehicle typeVehicle Manoeuver  Veh. Dir Surface
Cond'n

ClassificationImpact TypeEnvironmentDate/Day/Time

BYRON AVE @ HIGHCROFT AVELocation:

Traffic Control: Stop sign 1Total Collisions:

Building or wallAutomobile,
station wagon

Going aheadNorthDryP.D. onlySMV otherClear2013-Jun-27, Thu,04:16

No. PedFirst EventVehicle typeVehicle Manoeuver  Veh. Dir Surface
Cond'n

ClassificationImpact TypeEnvironmentDate/Day/Time

CHURCHILL AVE @ RICHMOND RDLocation:

Traffic Control: Traffic signal 33Total Collisions:

Other motor
vehicle

Automobile,
station wagon

Going aheadEastDryP.D. onlyAngleClear2014-Feb-26, Wed,14:52

Other motor
vehicle

Automobile,
station wagon

Going aheadSouth

1PedestrianPick-up truckTurning leftEastDryNon-fatal injurySMV otherClear2014-May-01, Thu,19:54

Other motor
vehicle

Automobile,
station wagon

Going aheadEastWetP.D. onlyAngleRain2014-Jun-13, Fri,06:47

Other motor
vehicle

Pick-up truckGoing aheadNorth
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Other motor
vehicle

UnknownGoing aheadSouthDryP.D. onlyAngleClear2014-Oct-06, Mon,00:46

Other motor
vehicle

Automobile,
station wagon

Going aheadEast

Other motor
vehicle

Construction
equipment

Going aheadNorthDryP.D. onlySideswipeClear2014-Oct-20, Mon,09:40

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth

Other motor
vehicle

Automobile,
station wagon

Pulling away from
shoulder or curb

WestSlushP.D. onlyAngleClear2015-Jan-16, Fri,10:39

Other motor
vehicle

Automobile,
station wagon

Turning leftNorth

Other motor
vehicle

Truck - tankTurning rightSouthDryP.D. onlySideswipeClear2015-Jun-18, Thu,09:14

Other motor
vehicle

Automobile,
station wagon

Turning rightSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadEastWetP.D. onlyAngleClear2015-Feb-26, Thu,17:03

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

Automobile,
station wagon

Turning leftEastLoose snowP.D. onlyTurning movementSnow2015-Jan-31, Sat,20:21

Other motor
vehicle

Automobile,
station wagon

Going aheadWest

Other motor
vehicle

Automobile,
station wagon

Changing lanesWestDryP.D. onlySideswipeClear2015-Apr-11, Sat,12:34

Other motor
vehicle

Pick-up truckTurning leftWest
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Other motor
vehicle

Automobile,
station wagon

Going aheadEastDryP.D. onlyRear endClear2015-Jul-24, Fri,14:25

Other motor
vehicle

Truck and trailerStoppedEast

Other motor
vehicle

Pick-up truckTurning leftEastDryNon-fatal injuryRear endClear2015-Jan-25, Sun,14:02

Other motor
vehicle

Automobile,
station wagon

Turning leftEast

Other motor
vehicle

Automobile,
station wagon

Turning leftEast

Other motor
vehicle

Pick-up truckGoing aheadEastDryP.D. onlyAngleClear2016-Jun-17, Fri,05:29

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

UnknownUnknownWestWetP.D. onlyRear endClear2015-Nov-19, Thu,10:56

Other motor
vehicle

Pick-up truckStoppedWest

Other motor
vehicle

Pick-up truckSlowing or stoppingWestDryP.D. onlyRear endClear2015-Oct-03, Sat,11:00

Other motor
vehicle

Pick-up truckStoppedWest

Other motor
vehicle

Pick-up truckChanging lanesSouthWetP.D. onlyRear endClear2016-Jan-04, Mon,12:08

Other motor
vehicle

Automobile,
station wagon

Turning rightSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthDryP.D. onlyRear endClear2016-Aug-07, Sun,12:12

Other motor
vehicle

Pick-up truckStoppedSouth
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1PedestrianAutomobile,
station wagon

Turning rightSouthDryNon-fatal injurySMV otherClear2016-Jun-02, Thu,14:22

Unattended
vehicle

UnknownUnknownUnknownDryP.D. onlySMV unattended
vehicle

Clear2017-Sep-06, Wed,00:00

1Other motor
vehicle

Automobile,
station wagon

Going aheadEastWetNon-fatal injuryRear endSnow2017-Jan-28, Sat,15:02

Other motor
vehicle

Automobile,
station wagon

StoppedEast

Other motor
vehicle

Automobile,
station wagon

StoppedWest

Other motor
vehicle

Automobile,
station wagon

StoppedWest

1PedestrianAutomobile,
station wagon

Turning leftEastLoose snowNon-fatal injurySMV otherSnow2016-Dec-31, Sat,12:01

Unattended
vehicle

UnknownUnknownNorthDryP.D. onlySMV unattended
vehicle

Clear2016-Aug-13, Sat,00:00

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingEastIceP.D. onlyRear endClear2016-Dec-09, Fri,08:40

Other motor
vehicle

Automobile,
station wagon

StoppedEast

Other motor
vehicle

Pick-up truckGoing aheadNorthDryP.D. onlyTurning movementClear2017-Sep-26, Tue,19:08

Other motor
vehicle

Automobile,
station wagon

Turning leftSouth

Unattended
vehicle

Municipal transit
bus

Turning rightSouthDryP.D. onlySMV unattended
vehicle

Clear2013-Jan-17, Thu,16:33

1PedestrianMunicipal transit
bus

Turning rightNorthDryNon-fatal injurySMV otherClear2013-Feb-16, Sat,10:33
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Other motor
vehicle

UnknownGoing aheadEastDryP.D. onlyRear endClear2013-Apr-06, Sat,11:44

Other motor
vehicle

Automobile,
station wagon

Going aheadEast

Other motor
vehicle

Automobile,
station wagon

Turning rightSouthDryP.D. onlyAngleClear2013-Jun-13, Thu,13:00

Other motor
vehicle

Automobile,
station wagon

Turning leftEast

Other motor
vehicle

Automobile,
station wagon

MergingEastDryP.D. onlySideswipeClear2013-Jun-17, Mon,18:52

Other motor
vehicle

Municipal transit
bus

Turning leftEast

Other motor
vehicle

Pick-up truckSlowing or stoppingSouthDryP.D. onlyRear endClear2013-Jun-13, Thu,14:30

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Unattended
vehicle

Municipal transit
bus

Turning rightSouthDryP.D. onlySMV unattended
vehicle

Clear2013-Jul-28, Sun,12:50

Other motor
vehicle

Pick-up truckMergingSouthDryP.D. onlySideswipeClear2013-Aug-28, Wed,15:34

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

Automobile,
station wagon

Pulling away from
shoulder or curb

EastDryP.D. onlySideswipeClear2013-Sep-24, Tue,11:51

Other motor
vehicle

Automobile,
station wagon

Going aheadEast
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Relevant Excerpts from Other Reports 
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Figure 3: Site Trips 
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Functional Design of Roadway Modifications 

  



mh

mh

mh

mh

mh

mh

mh

mh

m

m
m

m

m

m

m

m

m

m

m

m

m

m

m

m

mh

BYRON    AVENUE

LINCOLN    AVENUE

BYRON   PLACE

HIG
HCRO

FT   AVENUE

CHURCHILL   AVENUE

PROPOSED 6 STOREY
MIXED-USE APARTMENT BUIILDING

FUNCTIONAL DESIGN

CITY of OTTAWA
BYRON PLACE AT HIGHCROFT AVENUE

118024

REV # 1

118024-FD

RCH

BJB

RCH

BJB

JLL

C
:\t

em
p\

A
cP

ub
lis

h_
99

44
\1

18
02

4-
FD

.d
w

g,
 1

18
02

4-
FD

, A
pr

 0
4,

 2
01

9 
- 4

:0
2p

m
, r

hi
lli

er

PLANA1.DWG - 841mmx594mm

NOTE:
THE POSITION OF ALL POLE LINES, CONDUITS,
WATERMAINS, SEWERS AND OTHER
UNDERGROUND AND OVERGROUND UTILITIES AND
STRUCTURES IS NOT NECESSARILY SHOWN ON
THE CONTRACT DRAWINGS, AND WHERE SHOWN,
THE ACCURACY OF THE POSITION OF SUCH
UTILITIES AND STRUCTURES IS NOT GUARANTEED.
BEFORE STARTING WORK, DETERMINE THE EXACT
LOCATION OF ALL SUCH UTILITIES AND
STRUCTURES AND ASSUME ALL LIABILITY FOR
DAMAGE TO THEM.

PROJECT No.

REV

DRAWING No.

DRAWING NAME

LOCATION

No.               REVISION DATE BY

FOR REVIEW ONLYSCALE

APPROVED

CHECKED

DRAWN

CHECKED

DESIGN

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive

Ottawa,  Ontario,  Canada  K2M  1P6

Telephone                            (613) 254-9643

Facsimile                              (613) 254-5867

Website                 www.novatech-eng.com1. ISSUED FOR CITY REVIEW APR 5/19 BJB

1:250

100
1:250

4 82 6

6.00m

R=3.0m

R=81.0m

R=7.5m

REMOVE EXISTING
CURB EXTENSION AND
SIGNAGE (Rb-19)

R=3.0m

2.95m

8.70m
m

6.20m

1.50m

REMOVE EXISTING
CURB AND ASPHALT FOR

PROPOSED LANDSCAPED AREA

LEGEND:

                                             EXISTING STORM SEWER

                                             EXISTING SANITARY SEWER

                                             EXISTING WATERMAIN

                                             EXISTING OVER HEAD HYDRO LINE

                                             EXISTING GAS

PROPOSED
LANDSCAPE ISLAND

DC

REMOVE EXISTING
CURB AND ASPHALT

R=75.0m

RELOCATE EXISTING
LIGHT STANDARD

R=3.0m

PROPOSED 1.80m
CONCRETE SIDEWALK

PROPOSED
Rb-19 AND
Rb-17t (BILINGUAL)

BICYCLES
EXCEPTED
SAUF LES
BICYCLETTES

AutoCAD SHX Text
MB

AutoCAD SHX Text
%%C

AutoCAD SHX Text
UP

AutoCAD SHX Text
AN

AutoCAD SHX Text
UP

AutoCAD SHX Text
CB

AutoCAD SHX Text
T/G=76.37

AutoCAD SHX Text
%%C0.6

AutoCAD SHX Text
%%C0.3

AutoCAD SHX Text
%%C0.4

AutoCAD SHX Text
GM

AutoCAD SHX Text
GM

AutoCAD SHX Text
GM

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
%%C0.2

AutoCAD SHX Text
0.2

AutoCAD SHX Text
%%C0.1

AutoCAD SHX Text
UP

AutoCAD SHX Text
UP

AutoCAD SHX Text
UP

AutoCAD SHX Text
CB

AutoCAD SHX Text
T/G=76.27

AutoCAD SHX Text
LS

AutoCAD SHX Text
0.1%%C

AutoCAD SHX Text
UP

AutoCAD SHX Text
B

AutoCAD SHX Text
0.25%%C

AutoCAD SHX Text
0.35%%C

AutoCAD SHX Text
0.3%%C

AutoCAD SHX Text
0.1%%C

AutoCAD SHX Text
0.3%%C

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
IRW

AutoCAD SHX Text
IRW

AutoCAD SHX Text
IRW

AutoCAD SHX Text
Asphalt

AutoCAD SHX Text
A s p h a l t

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH



 

  

 
APPENDIX H 

 

 
Transportation Demand Management Checklists 

  

















 

  

 
APPENDIX I 

 

 
Segment MMLOS Analysis 

  



Segment MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Pedestrian Level of Service (PLOS) 

Sidewalk 
Width 

Boulevard 
Width 

Avg. Daily Curb 
Lane Traffic 

Volume 

Presence of 
On-Street 
Parking 

Operating 
Speed 

Segment 
PLOS 

Churchill Avenue (East Side) 

2.0m >2.0m >3,000 vpd No 60 km/hr C 

Churchill Avenue (West Side) 

2.0m >2.0m >3,000 vpd Yes 60 km/hr B 

Byron Avenue (North Side) 

2.0m None >3,000 vpd No 60 km/hr  E 

Byron Avenue (South Side) 

1.8m None <3,000 vpd No 60 km/hr C 

 

Bicycle Level of Service (BLOS) 

Road 
Class 

Bike 
Route 

Type of 
Bikeway 

Travel 
Lanes 

Centerline 
Markings 

Operating 
Speed 

Segment 
BLOS 

Churchill Avenue 

Major 
Collector 

Spine 
Separated 

Facility 
2 Yes 60 km/hr A 

Byron Avenue 

Collector Local 
Mixed 
Traffic 

2 Yes 60 km/hr F 

 

Transit Level of Service (TLOS) 

Facility Type 

Level/Exposure to Congestion Delay, Friction and 
Incidents 

Segment TLOS 

Congestion Friction 
Incident 
Potential 

Churchill Avenue 

Mixed Traffic Yes High High F 

Byron Avenue 

Mixed Traffic Yes Low Medium D 

 

 

  



Segment MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Truck Level of Service (TkLOS) 

Curb Lane Width 
Number of Travel Lanes 

(Per Direction) 
Segment TkLOS 

Churchill Avenue 

>3.7m 1 B 

Byron Avenue 

>3.7m 1 B 

 

Auto LOS  

Direction 
Directional 
Capacity1 

Traffic Volumes V/C Ratio and LOS 
Auto 
LOS 

AM 
Peak 

PM 
Peak 

AM Peak PM Peak 

v/c LOS v/c LOS 

Churchill Avenue 

NB 600vph 402 425 0.67 B 0.71 C 

C 

SB 600vph 373 477 0.62 B 0.80 C 

Byron Avenue 

EB 600vph 250 259 0.41 A 0.43 A 

D 

WB 600vph 246 530 0.41 A 0.88 D 

1. Typical lane capacity based on the City`s guidelines for the TRANS long-range transportation model 



Segment MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Segment MMLOS Summary 

Segment 
Churchill Avenue Byron Avenue 

East  West North South 

P
e

d
e

s
tr

ia
n

 

Sidewalk Width 2.0m 2.0m 2.0m 2.0m 

Boulevard Width >2.0m >2.0m None None 

Average Daily Curb Lane Traffic 
Volume 

>3000vpd >3000vpd >3000vpd <3000vpd 

On-Street Parking No Yes No No 

Operating Speed 60 km/h 60 km/h 60 km/hr 60 km/hr 

Level of Service C B E C 

Target C 

C
y

c
li
s

t 

Road Classification Major Collector Collector 

Bike Route Classification Spine Local 

Type of Bikeway Separated Facility Mixed Traffic 

Travel Lanes 2 2 

Centerline Markings Yes Yes 

Operating Speed 60 km/h 60 km/hr 

Level of Service A F 

Target C B 

T
ra

n
s

it
 

Facility Type Mixed Traffic Mixed Traffic 

Friction/Congestion/Incident Potential Frequent Limited 

Level of Service F D 

Target - 

T
ru

c
k
 

Lane Width >3.7m >3.7m 

Travel Lanes (per direction) 1 1 

Level of Service B B 

Target D - 

A
u

to
 

Volume 477 vph 530 vph 

Capacity 600 vph 600 vph 

Volume to Capacity Ratio 0.80 0.88 

Level of Service C D 

Target D 
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Synchro Analysis Reports 

  



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 171 46 40 142 64 29 331 42 37 287 24

Future Volume (vph) 36 171 46 40 142 64 29 331 42 37 287 24

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98 0.99 0.98 0.99

Frt 0.975 0.965 0.983 0.988

Flt Protected 0.993 0.992 0.950 0.950

Satd. Flow (prot) 0 1748 0 0 1712 0 1616 1701 0 1729 1705 0

Flt Permitted 0.881 0.850 0.535 0.484

Satd. Flow (perm) 0 1548 0 0 1465 0 888 1701 0 868 1705 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 27 11 7

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 40 190 51 44 158 71 32 368 47 41 319 27

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 281 0 0 273 0 32 415 0 41 346 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 38.0 38.0 38.0 38.0 42.0 42.0 42.0 42.0

Total Split (%) 47.5% 47.5% 47.5% 47.5% 52.5% 52.5% 52.5% 52.5%

Maximum Green (s) 32.4 32.4 32.4 32.4 36.6 36.6 36.6 36.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 18.6 18.6 50.4 50.4 50.4 50.4

Actuated g/C Ratio 0.23 0.23 0.63 0.63 0.63 0.63

v/c Ratio 0.75 0.75 0.06 0.39 0.08 0.32

Control Delay 39.0 38.3 7.9 9.5 8.0 8.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.0 38.3 7.9 9.5 8.0 8.9

LOS D D A A A A

Approach Delay 39.0 38.3 9.4 8.8

Approach LOS D D A A

Queue Length 50th (m) 37.4 34.9 1.7 26.6 2.2 21.2

Queue Length 95th (m) 55.7 53.6 6.2 55.5 7.5 45.0

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 637 609 559 1074 546 1075

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.44 0.45 0.06 0.39 0.08 0.32

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 74 (93%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 20.9 Intersection LOS: C

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 295 384 37 53 188 21 26 301 103 17 274 139

Future Volume (vph) 295 384 37 53 188 21 26 301 103 17 274 139

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.95 0.99 0.96 0.99 1.00 0.90 1.00 0.89

Frt 0.987 0.985 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1765 0 1586 1690 0 0 1722 1517 0 1706 1488

Flt Permitted 0.374 0.391 0.952 0.966

Satd. Flow (perm) 629 1765 0 628 1690 0 0 1640 1369 0 1650 1317

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 7 7 180 180

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 328 427 41 59 209 23 29 334 114 19 304 154

Shared Lane Traffic (%)

Lane Group Flow (vph) 328 468 0 59 232 0 0 363 114 0 323 154

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 14.0 40.1 31.1 31.1 30.0 30.0 30.0 30.0 30.0 30.0

Total Split (%) 17.5% 50.1% 38.8% 38.8% 37.5% 37.5% 37.5% 37.5% 37.5% 37.5%

Maximum Green (s) 7.9 34.0 25.0 25.0 23.8 23.8 23.8 23.8 23.8 23.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 31.6 26.6 17.6 17.6 29.2 29.2 29.2 29.2

Actuated g/C Ratio 0.39 0.33 0.22 0.22 0.36 0.36 0.36 0.36

v/c Ratio 0.93 0.79 0.43 0.62 0.61 0.19 0.54 0.26

Control Delay 55.1 33.8 34.7 33.6 28.0 1.6 25.8 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.1 33.8 34.7 33.6 28.0 1.6 25.8 3.7

LOS E C C C C A C A

Approach Delay 42.5 33.8 21.7 18.7

Approach LOS D C C B

Queue Length 50th (m) 36.7 63.0 7.8 31.1 44.6 0.0 38.4 0.0

Queue Length 95th (m) #62.2 83.2 17.0 46.4 #87.6 3.2 69.6 9.3

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 351 753 196 532 598 613 602 594

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.93 0.62 0.30 0.44 0.61 0.19 0.54 0.26

Intersection Summary

Area Type: Other

Cycle Length: 80.1

Actuated Cycle Length: 80.1

Offset: 43 (54%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 30.8 Intersection LOS: C

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 225 1 2 272 5 20

Future Volume (Veh/h) 225 1 2 272 5 20

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 250 1 2 302 6 22

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked 0.93 0.93 0.93

vC, conflicting volume 261 566 260

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 164 493 163

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 97

cM capacity (veh/h) 1310 494 814

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 251 304 28

Volume Left 0 2 6

Volume Right 1 0 22

cSH 1700 1310 715

Volume to Capacity 0.15 0.00 0.04

Queue Length 95th (m) 0.0 0.0 0.9

Control Delay (s) 0.0 0.1 10.2

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.2

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 26.8% ICU Level of Service A

Analysis Period (min) 15



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 45 137 61 95 360 75 33 298 94 28 321 69

Future Volume (vph) 45 137 61 95 360 75 33 298 94 28 321 69

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98 0.98 0.99 0.99

Frt 0.966 0.981 0.964 0.973

Flt Protected 0.991 0.991 0.950 0.950

Satd. Flow (prot) 0 1723 0 0 1752 0 1616 1663 0 1729 1667 0

Flt Permitted 0.816 0.874 0.391 0.390

Satd. Flow (perm) 0 1417 0 0 1543 0 652 1663 0 699 1667 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 12 22 15

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 50 152 68 106 400 83 37 331 104 31 357 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 0 0 589 0 37 435 0 31 434 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%

Maximum Green (s) 39.4 39.4 39.4 39.4 39.6 39.6 39.6 39.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 36.9 36.9 42.1 42.1 42.1 42.1

Actuated g/C Ratio 0.41 0.41 0.47 0.47 0.47 0.47

v/c Ratio 0.45 0.92 0.12 0.55 0.09 0.55

Control Delay 19.6 46.3 16.3 20.3 16.0 21.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6

Total Delay 19.6 46.3 16.3 20.3 16.0 22.2

LOS B D B C B C

Approach Delay 19.6 46.3 20.0 21.8

Approach LOS B D B C

Queue Length 50th (m) 28.3 87.7 3.7 52.1 3.5 47.7

Queue Length 95th (m) 48.4 #150.4 9.8 81.5 m6.2 m63.1

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 633 682 304 790 327 788

Starvation Cap Reductn 0 0 0 0 0 111

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.43 0.86 0.12 0.55 0.09 0.64

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 40 (44%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 29.0 Intersection LOS: C

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 191 329 55 129 479 25 27 291 67 15 237 312

Future Volume (vph) 191 329 55 129 479 25 27 291 67 15 237 312

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.98 0.98 0.95 0.99 1.00 0.89 1.00 0.87

Frt 0.979 0.992 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1740 0 1586 1710 0 0 1722 1517 0 1706 1488

Flt Permitted 0.170 0.514 0.871 0.821

Satd. Flow (perm) 294 1740 0 818 1710 0 0 1499 1354 0 1402 1300

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 4 160 186

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 212 366 61 143 532 28 30 323 74 17 263 347

Shared Lane Traffic (%)

Lane Group Flow (vph) 212 427 0 143 560 0 0 353 74 0 280 347

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 15.0 55.0 45.0 45.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (%) 16.7% 61.1% 50.0% 50.0% 27.8% 27.8% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 8.9 48.9 38.9 38.9 18.8 18.8 18.8 18.8 18.8 18.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 49.2 44.2 34.2 34.2 22.0 22.0 22.0 22.0

Actuated g/C Ratio 0.55 0.49 0.38 0.38 0.24 0.24 0.24 0.24

v/c Ratio 0.71 0.50 0.46 0.86 0.96 0.16 0.82 0.76

Control Delay 24.9 16.3 25.1 39.1 72.2 4.7 55.2 27.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 24.9 16.3 25.1 39.1 72.2 4.7 55.2 27.9

LOS C B C D E A E C

Approach Delay 19.1 36.2 60.5 40.1

Approach LOS B D E D

Queue Length 50th (m) 16.9 43.5 17.5 83.6 ~71.9 1.0 47.9 26.9

Queue Length 95th (m) #28.6 62.2 32.4 119.2 m#119.2 m4.5 #95.4 #73.5

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 297 952 353 741 366 452 342 458

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.45 0.41 0.76 0.96 0.16 0.82 0.76

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 37.0 Intersection LOS: D

Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak Existing Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 233 0 1 589 1 8

Future Volume (Veh/h) 233 0 1 589 1 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 259 0 1 654 1 9

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked

vC, conflicting volume 269 925 269

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 269 925 269

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 1294 298 767

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 259 655 10

Volume Left 0 1 1

Volume Right 0 0 9

cSH 1700 1294 663

Volume to Capacity 0.15 0.00 0.02

Queue Length 95th (m) 0.0 0.0 0.3

Control Delay (s) 0.0 0.0 10.5

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 171 46 40 142 64 29 331 42 37 287 24

Future Volume (vph) 36 171 46 40 142 64 29 331 42 37 287 24

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.97 0.99 0.98 0.99

Frt 0.975 0.965 0.983 0.988

Flt Protected 0.993 0.992 0.950 0.950

Satd. Flow (prot) 0 1748 0 0 1712 0 1616 1701 0 1729 1705 0

Flt Permitted 0.889 0.857 0.566 0.519

Satd. Flow (perm) 0 1562 0 0 1477 0 938 1701 0 929 1705 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 27 11 7

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 36 171 46 40 142 64 29 331 42 37 287 24

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 253 0 0 246 0 29 373 0 37 311 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 38.0 38.0 38.0 38.0 42.0 42.0 42.0 42.0

Total Split (%) 47.5% 47.5% 47.5% 47.5% 52.5% 52.5% 52.5% 52.5%

Maximum Green (s) 32.4 32.4 32.4 32.4 36.6 36.6 36.6 36.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 17.1 17.1 51.9 51.9 51.9 51.9

Actuated g/C Ratio 0.21 0.21 0.65 0.65 0.65 0.65

v/c Ratio 0.73 0.73 0.05 0.34 0.06 0.28

Control Delay 38.9 38.1 7.0 8.2 7.1 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.9 38.1 7.0 8.2 7.1 7.7

LOS D D A A A A

Approach Delay 38.9 38.1 8.1 7.6

Approach LOS D D A A

Queue Length 50th (m) 33.5 31.1 1.4 21.5 1.8 17.4

Queue Length 95th (m) 51.5 49.2 5.3 45.5 6.4 37.3

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 642 614 608 1106 602 1108

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.39 0.40 0.05 0.34 0.06 0.28

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 74 (93%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 20.1 Intersection LOS: C

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 295 387 37 53 203 21 26 301 103 17 274 139

Future Volume (vph) 295 387 37 53 203 21 26 301 103 17 274 139

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.95 0.99 0.96 0.99 1.00 0.90 1.00 0.89

Frt 0.987 0.986 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1765 0 1586 1693 0 0 1722 1517 0 1706 1488

Flt Permitted 0.373 0.462 0.957 0.970

Satd. Flow (perm) 626 1765 0 739 1693 0 0 1648 1369 0 1656 1317

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 7 7 180 180

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 295 387 37 53 203 21 26 301 103 17 274 139

Shared Lane Traffic (%)

Lane Group Flow (vph) 295 424 0 53 224 0 0 327 103 0 291 139

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 14.0 40.1 31.1 31.1 30.0 30.0 30.0 30.0 30.0 30.0

Total Split (%) 17.5% 50.1% 38.8% 38.8% 37.5% 37.5% 37.5% 37.5% 37.5% 37.5%

Maximum Green (s) 7.9 34.0 25.0 25.0 23.8 23.8 23.8 23.8 23.8 23.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 30.6 25.6 16.6 16.6 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.38 0.32 0.21 0.21 0.38 0.38 0.38 0.38

v/c Ratio 0.86 0.75 0.35 0.63 0.53 0.16 0.47 0.23

Control Delay 43.6 31.8 31.2 34.9 24.8 1.0 23.5 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.6 31.8 31.2 34.9 24.8 1.0 23.5 2.7

LOS D C C C C A C A

Approach Delay 36.6 34.2 19.1 16.8

Approach LOS D C B B

Queue Length 50th (m) 33.7 57.2 7.0 30.8 37.4 0.0 32.4 0.0

Queue Length 95th (m) #49.0 73.4 14.9 44.8 70.5 1.5 61.9 6.9

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 343 753 230 533 620 627 623 608

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.56 0.23 0.42 0.53 0.16 0.47 0.23

Intersection Summary

Area Type: Other

Cycle Length: 80.1

Actuated Cycle Length: 80.1

Offset: 43 (54%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.6 Intersection LOS: C

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 225 1 2 272 5 20

Future Volume (Veh/h) 225 1 2 272 5 20

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 225 1 2 272 5 20

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 236 512 236

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 157 449 156

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 98

cM capacity (veh/h) 1338 531 834

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 226 274 25

Volume Left 0 2 5

Volume Right 1 0 20

cSH 1700 1338 749

Volume to Capacity 0.13 0.00 0.03

Queue Length 95th (m) 0.0 0.0 0.8

Control Delay (s) 0.0 0.1 10.0

Lane LOS A A

Approach Delay (s) 0.0 0.1 10.0

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 26.8% ICU Level of Service A

Analysis Period (min) 15



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 45 137 61 95 360 75 33 298 94 28 321 69

Future Volume (vph) 45 137 61 95 360 75 33 298 94 28 321 69

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98 0.98 0.98 0.99

Frt 0.966 0.981 0.964 0.973

Flt Protected 0.991 0.991 0.950 0.950

Satd. Flow (prot) 0 1723 0 0 1752 0 1616 1662 0 1729 1667 0

Flt Permitted 0.831 0.886 0.446 0.444

Satd. Flow (perm) 0 1443 0 0 1564 0 742 1662 0 794 1667 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 12 23 15

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 45 137 61 95 360 75 33 298 94 28 321 69

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 243 0 0 530 0 33 392 0 28 390 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%

Maximum Green (s) 39.4 39.4 39.4 39.4 39.6 39.6 39.6 39.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 34.4 34.4 44.6 44.6 44.6 44.6

Actuated g/C Ratio 0.38 0.38 0.50 0.50 0.50 0.50

v/c Ratio 0.43 0.88 0.09 0.47 0.07 0.47

Control Delay 19.9 41.5 15.1 17.6 15.6 20.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4

Total Delay 19.9 41.5 15.1 17.6 15.6 20.4

LOS B D B B B C

Approach Delay 19.9 41.5 17.4 20.0

Approach LOS B D B C

Queue Length 50th (m) 26.2 78.9 3.0 41.7 3.1 41.6

Queue Length 95th (m) 42.6 #115.5 8.9 70.9 m6.8 60.5

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 645 691 367 835 393 834

Starvation Cap Reductn 0 0 0 0 0 134

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.38 0.77 0.09 0.47 0.07 0.56

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 40 (44%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 26.4 Intersection LOS: C

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 191 342 55 129 485 25 27 291 67 15 237 312

Future Volume (vph) 191 342 55 129 485 25 27 291 67 15 237 312

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.97 0.99 0.95 0.99 0.99 0.89 1.00 0.87

Frt 0.979 0.993 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1740 0 1586 1712 0 0 1722 1517 0 1706 1488

Flt Permitted 0.193 0.528 0.953 0.967

Satd. Flow (perm) 332 1740 0 839 1712 0 0 1639 1354 0 1651 1300

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 4 160 186

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 191 342 55 129 485 25 27 291 67 15 237 312

Shared Lane Traffic (%)

Lane Group Flow (vph) 191 397 0 129 510 0 0 318 67 0 252 312

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 15.0 55.0 45.0 45.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (%) 16.7% 61.1% 50.0% 50.0% 27.8% 27.8% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 8.9 48.9 38.9 38.9 18.8 18.8 18.8 18.8 18.8 18.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 47.3 42.3 32.3 32.3 23.6 23.6 23.6 23.6

Actuated g/C Ratio 0.53 0.47 0.36 0.36 0.26 0.26 0.26 0.26

v/c Ratio 0.62 0.48 0.43 0.83 0.74 0.14 0.58 0.65

Control Delay 19.7 17.0 25.2 37.7 44.6 4.3 37.6 20.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 17.0 25.2 37.7 44.6 4.3 37.6 20.9

LOS B B C D D A D C

Approach Delay 17.9 35.2 37.6 28.4

Approach LOS B D D C

Queue Length 50th (m) 16.3 42.6 16.4 77.3 51.6 0.7 38.9 18.7

Queue Length 95th (m) 23.4 57.0 28.8 104.3 m#101.7 m4.9 #73.6 #58.2

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 307 951 362 742 429 472 432 477

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.42 0.36 0.69 0.74 0.14 0.58 0.65

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 29.2 Intersection LOS: C

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 233 0 1 589 1 8

Future Volume (Veh/h) 233 0 1 589 1 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 233 0 1 589 1 8

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked

vC, conflicting volume 243 834 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 243 834 243

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 1323 337 793

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 233 590 9

Volume Left 0 1 1

Volume Right 0 0 8

cSH 1700 1323 690

Volume to Capacity 0.14 0.00 0.01

Queue Length 95th (m) 0.0 0.0 0.3

Control Delay (s) 0.0 0.0 10.3

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.3

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 172 46 43 146 69 29 331 43 40 287 24

Future Volume (vph) 36 172 46 43 146 69 29 331 43 40 287 24

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.97 0.99 0.98 0.99

Frt 0.976 0.964 0.983 0.988

Flt Protected 0.993 0.992 0.950 0.950

Satd. Flow (prot) 0 1750 0 0 1709 0 1616 1701 0 1729 1705 0

Flt Permitted 0.885 0.851 0.565 0.518

Satd. Flow (perm) 0 1557 0 0 1464 0 936 1701 0 927 1705 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 28 11 7

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 36 172 46 43 146 69 29 331 43 40 287 24

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 254 0 0 258 0 29 374 0 40 311 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 38.0 38.0 38.0 38.0 42.0 42.0 42.0 42.0

Total Split (%) 47.5% 47.5% 47.5% 47.5% 52.5% 52.5% 52.5% 52.5%

Maximum Green (s) 32.4 32.4 32.4 32.4 36.6 36.6 36.6 36.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 17.4 17.4 51.6 51.6 51.6 51.6

Actuated g/C Ratio 0.22 0.22 0.64 0.64 0.64 0.64

v/c Ratio 0.72 0.76 0.05 0.34 0.07 0.28

Control Delay 38.2 39.7 7.3 8.4 7.3 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.2 39.7 7.3 8.4 7.3 7.9

LOS D D A A A A

Approach Delay 38.2 39.7 8.3 7.8

Approach LOS D D A A

Queue Length 50th (m) 33.6 32.9 1.4 21.8 2.0 17.5

Queue Length 95th (m) 50.9 51.2 5.4 46.8 7.0 38.1

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 640 609 603 1100 597 1101

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.42 0.05 0.34 0.07 0.28

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 74 (93%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 20.6 Intersection LOS: C

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 295 387 38 53 203 21 28 304 103 17 276 139

Future Volume (vph) 295 387 38 53 203 21 28 304 103 17 276 139

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.95 0.99 0.96 0.99 1.00 0.90 1.00 0.89

Frt 0.987 0.986 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1764 0 1586 1693 0 0 1722 1517 0 1706 1488

Flt Permitted 0.374 0.462 0.954 0.970

Satd. Flow (perm) 628 1764 0 739 1693 0 0 1642 1369 0 1656 1317

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 7 180 180

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 295 387 38 53 203 21 28 304 103 17 276 139

Shared Lane Traffic (%)

Lane Group Flow (vph) 295 425 0 53 224 0 0 332 103 0 293 139

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 14.0 40.1 31.1 31.1 30.0 30.0 30.0 30.0 30.0 30.0

Total Split (%) 17.5% 50.1% 38.8% 38.8% 37.5% 37.5% 37.5% 37.5% 37.5% 37.5%

Maximum Green (s) 7.9 34.0 25.0 25.0 23.8 23.8 23.8 23.8 23.8 23.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 30.7 25.7 16.7 16.7 30.1 30.1 30.1 30.1

Actuated g/C Ratio 0.38 0.32 0.21 0.21 0.38 0.38 0.38 0.38

v/c Ratio 0.86 0.75 0.35 0.63 0.54 0.16 0.47 0.23

Control Delay 43.2 31.7 31.2 34.9 25.1 1.0 23.6 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.2 31.7 31.2 34.9 25.1 1.0 23.6 2.7

LOS D C C C C A C A

Approach Delay 36.4 34.2 19.4 16.9

Approach LOS D C B B

Queue Length 50th (m) 33.7 57.3 7.0 30.8 38.2 0.0 32.6 0.0

Queue Length 95th (m) #48.9 73.4 14.9 44.8 72.0 1.5 62.4 6.9

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 344 753 230 533 617 627 623 607

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.56 0.23 0.42 0.54 0.16 0.47 0.23

Intersection Summary

Area Type: Other

Cycle Length: 80.1

Actuated Cycle Length: 80.1

Offset: 43 (54%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.6 Intersection LOS: C

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 225 6 4 272 17 26

Future Volume (Veh/h) 225 6 4 272 17 26

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 225 6 4 272 17 26

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 241 518 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 159 454 156

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 97

cM capacity (veh/h) 1333 526 832

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 231 276 43

Volume Left 0 4 17

Volume Right 6 0 26

cSH 1700 1333 677

Volume to Capacity 0.14 0.00 0.06

Queue Length 95th (m) 0.0 0.1 1.5

Control Delay (s) 0.0 0.1 10.7

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.7

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 28.5% ICU Level of Service A

Analysis Period (min) 15



11: Highcroft Avenue & Access 433-435 Churchill Avenue and 468-472 Byron Place

AM Peak 2020 and 2025 Background Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 0 0 25 2 7

Future Volume (Veh/h) 18 0 0 25 2 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 18 0 0 25 2 7

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 30 6 9

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 30 6 9

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 984 1077 1611

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 18 25 9

Volume Left 18 0 0

Volume Right 0 0 7

cSH 984 1611 1700

Volume to Capacity 0.02 0.00 0.01

Queue Length 95th (m) 0.4 0.0 0.0

Control Delay (s) 8.7 0.0 0.0

Lane LOS A

Approach Delay (s) 8.7 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 45 141 61 97 362 79 33 298 97 34 321 69

Future Volume (vph) 45 141 61 97 362 79 33 298 97 34 321 69

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 25.0 25.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98 0.98 0.98 0.99

Frt 0.967 0.980 0.963 0.973

Flt Protected 0.991 0.991 0.950 0.950

Satd. Flow (prot) 0 1725 0 0 1750 0 1616 1661 0 1729 1667 0

Flt Permitted 0.832 0.883 0.444 0.440

Satd. Flow (perm) 0 1446 0 0 1556 0 738 1661 0 787 1667 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 12 23 15

Link Speed (k/h) 50 50 50 50

Link Distance (m) 207.2 85.0 153.8 123.1

Travel Time (s) 14.9 6.1 11.1 8.9

Confl. Peds. (#/hr) 14 8 8 14 21 16 16 21

Confl. Bikes (#/hr) 11 6 14 6

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 7% 5% 0% 0% 5% 4%

Adj. Flow (vph) 45 141 61 97 362 79 33 298 97 34 321 69

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 247 0 0 538 0 33 395 0 34 390 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 30.6 30.6 30.6 30.6 25.5 25.5 25.5 25.5

Total Split (s) 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%

Maximum Green (s) 39.4 39.4 39.4 39.4 39.6 39.6 39.6 39.6

Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3



3: Churchill Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.3 2.3 2.3 2.3 2.1 2.1 2.1 2.1

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.6 5.6 5.4 5.4 5.4 5.4

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Flash Dont Walk (s) 15.0 15.0 15.0 15.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 34.7 34.7 44.3 44.3 44.3 44.3

Actuated g/C Ratio 0.39 0.39 0.49 0.49 0.49 0.49

v/c Ratio 0.43 0.89 0.09 0.48 0.09 0.47

Control Delay 19.9 42.3 15.2 17.9 15.9 20.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4

Total Delay 19.9 42.3 15.2 17.9 15.9 20.6

LOS B D B B B C

Approach Delay 19.9 42.3 17.7 20.3

Approach LOS B D B C

Queue Length 50th (m) 26.6 79.9 3.1 42.7 3.7 41.8

Queue Length 95th (m) 43.6 #122.5 8.9 71.8 m8.0 60.9

Internal Link Dist (m) 183.2 61.0 129.8 99.1

Turn Bay Length (m) 15.0 15.0

Base Capacity (vph) 645 687 362 828 387 827

Starvation Cap Reductn 0 0 0 0 0 132

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.38 0.78 0.09 0.48 0.09 0.56

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 40 (44%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 26.8 Intersection LOS: C

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Churchill Avenue & Byron Avenue



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 191 342 57 129 485 25 28 294 67 15 241 312

Future Volume (vph) 191 342 57 129 485 25 28 294 67 15 241 312

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

Storage Length (m) 30.0 0.0 25.0 0.0 15.0 15.0 15.0 15.0

Storage Lanes 1 0 1 0 0 1 0 1

Taper Length (m) 45.0 30.0 15.0 15.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.97 0.98 0.95 0.99 0.99 0.89 1.00 0.87

Frt 0.979 0.993 0.850 0.850

Flt Protected 0.950 0.950 0.996 0.997

Satd. Flow (prot) 1679 1740 0 1586 1712 0 0 1722 1517 0 1706 1488

Flt Permitted 0.193 0.527 0.951 0.967

Satd. Flow (perm) 332 1740 0 837 1712 0 0 1635 1354 0 1651 1300

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 4 160 183

Link Speed (k/h) 50 50 50 50

Link Distance (m) 135.1 164.7 123.1 131.3

Travel Time (s) 9.7 11.9 8.9 9.5

Confl. Peds. (#/hr) 50 47 47 50 38 30 30 38

Confl. Bikes (#/hr) 6 4 3 1

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles (%) 3% 1% 0% 9% 5% 5% 8% 5% 2% 12% 6% 4%

Adj. Flow (vph) 191 342 57 129 485 25 28 294 67 15 241 312

Shared Lane Traffic (%)

Lane Group Flow (vph) 191 399 0 129 510 0 0 322 67 0 256 312

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 1 2 1

Detector Template Left Thru Left Thru Left Thru Right Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA Perm

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 7 4 8 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.1 31.1 31.1 31.1 24.2 24.2 24.2 24.2 24.2 24.2

Total Split (s) 15.0 55.0 45.0 45.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (%) 16.7% 61.1% 50.0% 50.0% 27.8% 27.8% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 8.9 48.9 38.9 38.9 18.8 18.8 18.8 18.8 18.8 18.8

Yellow Time (s) 3.3 3.3 3.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Ideal Flow (vphpl)

Storage Length (m)

Storage Lanes

Taper Length (m)

Lane Util. Factor

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (k/h)

Link Distance (m)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(m)

Link Offset(m)

Crosswalk Width(m)

Two way Left Turn Lane

Headway Factor

Turning Speed (k/h)

Number of Detectors 

Detector Template 

Leading Detector (m)

Trailing Detector (m)

Detector 1 Position(m)

Detector 1 Size(m)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Detector 2 Position(m)

Detector 2 Size(m)

Detector 2 Type

Detector 2 Channel

Detector 2 Extend (s)

Turn Type

Protected Phases 1 3 5

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0 3.0 3.0

Minimum Split (s) 5.0 5.0 5.0

Total Split (s) 5.0 5.0 5.0

Total Split (%) 6% 6% 6%

Maximum Green (s) 3.0 3.0 3.0

Yellow Time (s) 2.0 2.0 2.0



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

All-Red Time (s) 2.8 2.8 2.8 2.8 2.6 2.6 2.6 2.6 2.6 2.6

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.1 6.1 6.1 6.1 6.2 6.2 6.2 6.2

Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 16.0 16.0 16.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Pedestrian Calls (#/hr) 15 15 15 15 15 15 15 15 15

Act Effct Green (s) 47.3 42.3 32.3 32.3 23.6 23.6 23.6 23.6

Actuated g/C Ratio 0.53 0.47 0.36 0.36 0.26 0.26 0.26 0.26

v/c Ratio 0.62 0.48 0.43 0.83 0.75 0.14 0.59 0.66

Control Delay 19.7 17.0 25.2 37.7 45.2 4.2 37.9 21.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 17.0 25.2 37.7 45.2 4.2 37.9 21.3

LOS B B C D D A D C

Approach Delay 17.9 35.2 38.1 28.8

Approach LOS B D D C

Queue Length 50th (m) 16.3 42.7 16.4 77.3 52.3 0.7 39.7 19.2

Queue Length 95th (m) 23.4 57.1 28.8 104.3 m#102.6 m4.7 #75.4 #59.2

Internal Link Dist (m) 111.1 140.7 99.1 107.3

Turn Bay Length (m) 30.0 25.0 15.0 15.0

Base Capacity (vph) 307 952 361 742 427 472 432 475

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.42 0.36 0.69 0.75 0.14 0.59 0.66

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 29.4 Intersection LOS: C

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     6: Churchill Avenue & Ricmond Rd



6: Churchill Avenue & Ricmond Rd 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Lane Group Ø1 Ø3 Ø5

All-Red Time (s) 0.0 0.0 0.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0

Recall Mode Min Min Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



9: Highcroft Avenue & Byron Avenue 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 233 12 7 589 9 13

Future Volume (Veh/h) 233 12 7 589 9 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 233 12 7 589 9 13

Pedestrians 10

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 85

pX, platoon unblocked

vC, conflicting volume 255 852 249

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 255 852 249

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 97 98

cM capacity (veh/h) 1309 328 787

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 245 596 22

Volume Left 0 7 9

Volume Right 12 0 13

cSH 1700 1309 500

Volume to Capacity 0.14 0.01 0.04

Queue Length 95th (m) 0.0 0.1 1.0

Control Delay (s) 0.0 0.2 12.5

Lane LOS A B

Approach Delay (s) 0.0 0.2 12.5

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15



11: Highcroft Avenue & Access 433-435 Churchill Avenue and 468-472 Byron Place

PM Peak 2020 and 2025 Total Traffic

Brad Byvelds, Novatech Synchro 10 Report

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 13 0 0 9 1 19

Future Volume (Veh/h) 13 0 0 9 1 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 13 0 0 9 1 19

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 20 10 20

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 20 10 20

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 998 1071 1596

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 13 9 20

Volume Left 13 0 0

Volume Right 0 0 19

cSH 998 1596 1700

Volume to Capacity 0.01 0.00 0.01

Queue Length 95th (m) 0.3 0.0 0.0

Control Delay (s) 8.7 0.0 0.0

Lane LOS A

Approach Delay (s) 8.7 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Intersection MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Pedestrian Level of Service (PLOS) 

 

 

Median > 2.4m in Width No No No No

Lanes Crossed (3.5m Lane Width) 4 4 4 4

Left Turn Conflict Permissive -8 Permissive -8 Permissive -8 Permissive -8

Right Turn Conflict Permissive or Yield -5 Permissive or Yield -5 Permissive or Yield -5 Permissive or Yield -5

Right Turn on Red RTOR Allowed -3 RTOR Allowed -3 RTOR Allowed -3 RTOR Allowed -3

Leading Pedestrian Interval No -2 No -2 No -2 No -2

Parallel Radius > 5m to 10m -5 > 5m to 10m -5 > 5m to 10m -5 > 5m to 10m -5

Parallel Right Turn Channel No Right Turn Channel -4 No Right Turn Channel -4 No Right Turn Channel -4 No Right Turn Channel -4

Perpendicular Radius N/A 0 N/A 0 N/A 0 N/A 0

Perpendicular Right Turn Channel N/A 0 N/A 0 N/A 0 N/A 0

Treatment Zebra Stripe -4 Zebra Stripe -4 Zebra Stripe -4 Zebra Stripe -4

57 57 57 57

D D D D

80 80 80 80

17.4 17.4 27.6 27.6

24.5 24.5 17.2 17.2

C C B B

D D D D

North Approach South Approach East Approach West Approach

OVERALL

DELAY SCORE

LOS

Cycle Length

Pedestrian Walk Time

Churchill Avenue/Byron Avenue

DELAY SCORE

Criteria

88 8888

CROSSING DISTANCE CONDITIONS

88

PETSI SCORE

SIGNAL PHASING AND TIMING

CORNER RADIUS

CROSSING TREATMENT

PETSI SCORE

LOS



Intersection MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Median > 2.4m in Width No No No No

Lanes Crossed (3.5m Lane Width) 4 4 4 4

Left Turn Conflict Perm + Prot -8 Permissive -8 Permissive -8 Permissive -8

Right Turn Conflict Permissive or Yield -5 Permissive or Yield -5 Permissive or Yield -5 Permissive or Yield -5

Right Turn on Red RTOR Allowed -3 RTOR Allowed -3 RTOR Allowed -3 RTOR Allowed -3

Leading Pedestrian Interval Yes 0 Yes 0 Yes 0 Yes 0

Parallel Radius > 5m to 10m -5 > 5m to 10m -5 > 5m to 10m -5 > 5m to 10m -5

Parallel Right Turn Channel No Right Turn Channel -4 No Right Turn Channel -4 No Right Turn Channel -4 No Right Turn Channel -4

Perpendicular Radius N/A 0 N/A 0 N/A 0 N/A 0

Perpendicular Right Turn Channel N/A 0 N/A 0 N/A 0 N/A 0

Treatment Zebra Stripe -4 Zebra Stripe -4 Zebra Stripe -4 Zebra Stripe -4

59 59 59 59

D D D D

80 80 80 80

15.9 24.9 14.8 14.8

25.7 19 26.6 26.6

C B C C

D D D D

Cycle Length

Pedestrian Walk Time

DELAY SCORE

LOS

OVERALL

DELAY SCORE

Churchill Avenue/Richmond Road

PETSI SCORE
CROSSING DISTANCE CONDITIONS

88 88 88 88

SIGNAL PHASING AND TIMING

CORNER RADIUS

CROSSING TREATMENT

PETSI SCORE

LOS

Criteria North Approach South Approach East Approach West Approach



Intersection MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Bicycle Level of Service (BLOS) 

Approach 
Bikeway 

Facility Type 
Criteria Travel Lanes and/or Speed BLOS 

Churchill Avenue/Byron Avenue 

North Approach Mixed Traffic 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

One lane crossed, 60 km/hr F 

South Approach Mixed Traffic 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

One lane crossed, 60 km/hr F 

East Approach Mixed Traffic 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

No lanes crossed, 60 km/hr D 

West Approach Bike Lane 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

No lanes crossed, 60 km/hr C 

Churchill Avenue/Richmond Road 

North Approach 
Pocket Bike 

Lane 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

No lanes crossed, 60 km/hr D 

South Approach Bike Lane 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

No lanes crossed, 60 km/hr D 

East Approach Mixed Traffic 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

One lane crossed, 60 km/hr F 

West Approach Mixed Traffic 

Right Turn Lane 
Characteristics 

No impact on LTS A 

Left Turn 
Accommodation 

One lane crossed, 60 km/hr F 

 

  



Intersection MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Transit Level of Service (TLOS) 

Approach Facility Type Delay1 TLOS 

Churchill Avenue/Byron Avenue 

North Approach 
Mixed Traffic  

(No TSP) 
20 seconds C 

South Approach 
Mixed Traffic  

(No TSP) 
19 seconds C 

East Approach 
Mixed Traffic  

(No TSP) 
N/A2 N/A2 

West Approach 
Mixed Traffic  

(No TSP) 
N/A2 N/A2 

Churchill Avenue/Richmond Road 

North Approach 
Mixed Traffic  

(No TSP) 
40 seconds F 

South Approach 
Mixed Traffic  

(No TSP) 
61 seconds F 

East Approach 
Mixed Traffic  

(No TSP) 
36 seconds E 

West Approach 
Mixed Traffic  

(No TSP) 
19 seconds C 

1. Mixed traffic delay based on the critical approach delay in Synchro analysis 

2. No east-west transit along Byron Avenue 

Truck Level of Service (TkLOS) 

Approach 
Effective Corner 

Radius 

Number of Receiving 
Lanes on Departure 

from Intersection 
LOS 

Churchill Avenue/Byron Avenue 

North Approach < 10m One F 

South Approach < 10m One F 

East Approach < 10m One F 

West Approach < 10m One F 

Churchill Avenue/Richmond Road 

North Approach < 10m One F 

South Approach < 10m One F 

East Approach < 10m One F 

West Approach < 10m One F 

 



Intersection MMLOS Analysis  433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

Auto LOS 

Approach 

AM Peak PM Peak 

V/C or 
Delay 

LOS Mvmt 
V/C or 
Delay 

LOS Mvmt 

Churchill Avenue/Byron Avenue 

North Approach 0.32 A SBT/R 0.55 A SBT/R 

South Approach 0.39 A NBT/R 0.55 A NBT/R 

East Approach 0.75 C WB 0.92 D WB 

West Approach 0.75 C EB 0.45 A EB 

Churchill Avenue/Richmond Road 

North Approach 0.54 A SB 0.82 D SB 

South Approach 0.61 B NB 0.96 E NB 

East Approach 0.62 B WBT/R 0.86 D WBT/R 

West Approach 0.93 E EBL 0.71 C EBL 

 

  



Intersection MMLOS Analysis              433-435 Churchill Avenue and 468-472 Byron Place 

 

Novatech                            

 

MMLOS Summary Table 

Intersection 
Churchill Avenue/Byron Avenue Churchill Avenue/Richmond Road 

North Approach South Approach East Approach West Approach North Approach South Approach East Approach West Approach 

P
e
d

e
s
tr

ia
n

 

Median > 2.4m in Width No No No No No No No No 

Lanes (3.5m Lane Width) Four Four Four Four Four Four Four Four 

Conflicting Left Turns Permissive Permissive Permissive Permissive Perm + Prot Permissive Permissive Permissive 

Conflicting Right Turns Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive 

Right Turn on Red Permitted Permitted Permitted Permitted Permitted Permitted Permitted Permitted 

Pedestrian Leading Interval No No No No Yes Yes Yes Yes 

Parallel Radius 5m to 10m 5m to 10m 5m to 10m 5m to 10m 5m to 10m 5m to 10m  5m to 10m 5m to 10m 

Parallel Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel 

Perpendicular Radius N/A N/A N/A N/A N/A N/A N/A N/A 

Perpendicular Channel N/A N/A N/A N/A N/A N/A N/A N/A 

Crosswalk Type Zebra Stripe Zebra Stripe Zebra Stripe Zebra Stripe Zebra Stripe Zebra Stripe Zebra Stripe Zebra Stripe 

PETSI Score 57 57 57 57 59 59 59 59 

Delay Score 24.5 24.5 17.2 17.2 25.7 19 26.6 26.6 

Level of Service 
D D D D D D D D 

D D 

Target C C 

C
y
c
li

s
t 

Type of Bikeway Mixed Traffic Mixed Traffic Mixed Traffic Bike Lane Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic 

Turning Speed N/A N/A N/A N/A N/A N/A N/A N/A 

Right Turn Storage N/A N/A N/A N/A N/A N/A N/A N/A 

Dual Right Turn Lanes No No No No No No No No 

Shared Through-Right Lane Yes Yes Yes Yes Yes Yes Yes Yes 

Bike Box No No No No No No No No 

Lanes Crossed for Left Turns One One None None None None One One 

Dual Left Turn Lanes No No No No No No No No 

Approach Speed 60 km/hr 60 km/hr 60 km/hr 60 km/hr 60 km/hr 60 km/hr 60 km/hr 60 km/hr 

Level of Service 
F F D C D D F F 

F F 

Target B  

T
ra

n
s

it
 Facility Type Mixed Traffic Mixed Traffic N/A N/A Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic 

Average Signal Delay 20 Seconds 19 Seconds N/A N/A 40 Seconds 61 Seconds 36 Seconds 19 Seconds 

Level of Service 
C C - - F F E C 

C F 

Target - - 

T
ru

c
k

 

Turning Radius < 10m < 10m < 10m < 10m > 15m > 15m 10m to 15m 10m to 15m 

Receiving Lanes One One One One One One One One 

Level of Service 
F D F F C C E E 

F E 

Target D D 

A
u

to
 Volume to Capacity Ratio 0.55 0.55 0.92 0.75 0.82 0.96 0.86 0.93 

Level of Service 
A A E C D E D E 

E E 

Target E E 

 


